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[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamma cocrtaBiieHa g pabotel 1o yaeOHukam O. C. 'abpuensina «Xumusi. ba3oBeiii yposeub» s 10, 11 kiraccos.
PabGouass mporpamma cpeaHero (mojiHOro) ob6uiero oOpa3oBaHHUs MO XHUMHHU COCTaBJIeHa Ha OCHOBe denepaibHOro TOCyIapCTBEHHOI'O
00pa3oBaTeIBLHOTO CTaHIapTa oOIIero ooOpazoBanus. B Hel Takke YYUTHIBAIOTCS OCHOBHBIC HJIEH W TOJIOKEeHUs [IporpamMmbl pa3BuTUs U
(bopmupoBaHusl yHUBEpCATbHBIX YUESOHBIX IEHCTBUIM JJIsl CpeIHEro oo0111ero o0pa3oBaHus.

B paboueit mporpamMmmMe npeayCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB JCATCIILHOCTH O0y4YaeMbIX, MPEJICTABICHHBIX B MpOTrpamMMax
JUUIs HadyaJIbHOTO OOIIEro M OCHOBHOro oOmiero oOpaszoBaHusa. OQHAKO COJEpKaHUE JAaHHOU pabouell MmporpamMMbl UMEeT OCOOEHHOCTH,
00yCJIOBJICHHBIC, BO-TIEPBBIX, MPEIMETHBIM COJICPKAHUEM U, BO-BTOPBIX, ICHXOJIOTHISCKUMHU BO3PACTHBIMUA OCOOCHHOCTSIMU O0yYaeMbIX.

I[Ipy wu3ydyeHUH XUMHUH, TAE€ BEAYILIYIO pOJb HWrpaeT MO3HaBaTeJbHAasl ACSITEIILHOCTh, OCHOBHBIE BHJbI Y4YE€OHOI AESITEeIbHOCTH
00yJaromuxcsi Ha ypOBHE y4eOHBIX JICHCTBUM BKIIIOYAIOT YMEHHS XapaKTEPHU30BaTh, OOBSICHATH, KIIACCU(PUIIMPOBATH, BJIAJICTh METOJIaMHU
HAy4YHOT'0 MO3HAHMWS, TOJITHO U TOYHO BBIpaXXaTh CBOM MBICIIH, apTyMEHTHPOBATh CBOIO TOYKY 3pEHHs, pad0oTaTh B IpyMIle, IPEACTABIATh U
coo0IIaTh XUMHUYECKYI0 HH(POPMAIIHIO B YCTHOH M TMCbMEHHOU popme u JIp.

OnHo#l M3 BaKHEWIMX 3aj1ad OOyYCHUsI B CPEOHEH IIKOJIC SIBIISISTCS ITOJTOTOBKA OOYYaromUXCs K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOpY JKU3HEHHOTO U mnpodeccuoHanbHoro nytu. O0yyaromnyecs: JOKHBI HAYUYUTHCSI CAMOCTOSITEILHO CTaBUTh 1€ U ONPEACIISITh IyTH
WX JIOCTHKCHHSI, UCITOJTL30BATh IIPHUOOPETCHHBIN B IIIKOJIC OIIBIT ACSATSIBHOCTH B PSATbHON )KU3HH, 32 paMKaMH y4eOHOTO mpoliecca.

CornacHo 00pa3oBaTeIbHOMY CTAaHAAPTY 271A8HbLE UeIU CPeOHe20 00ue20 00pa308aHUS:

1) dopMupoBaHHE IICJIOCTHOTO TMPEJACTABJICHUS O MHUpPE, OCHOBAHHOTO Ha TNPUOOPETEHHBIX 3HAHUSIX, YMEHUSIX H crocodax
NeSITEeJIbHOCTH;

2) mnpuoOpeTeHHe ONnbITa Pa3HOOOpa3HOM JAEsITEIbHOCTH, OIIbITA MO3HAHUSA U CAMOIO3HAHMUS;
3) MNOAroTOBKAa K OCYIIECTBJICHHUIO OCO3HAHHOTO BBIOOpA MHIMBUAYAIILHON 00pa3oBaTeIbHON MU NpodeccuoHalbHON TPaeKTOPHH.
Bosnbiioil Bki1ag B JOCTHKEHUE 3TUX LIeJIEN cpegHero oO1iero 00pa3oBaHus BHOCUT U3yUeHUe XUMUU, KOMOPOe RPU3EAHO 00eCnevums.

L4 (bOpMI/IpOBaHI/IC CHUCTEMbI XUMHUYECKUX 3HAHUM KaK KOMIIOHEHTa CCTGCTBCHHOHay‘IHOﬁ KapTUHBI MHUDPA;

e pPa3BUTHE JHMYHOCTU OOYYAIOIIUXCS, MX MHTE/UIEKTYyaJIbHOE W HPABCTBEHHOE COBEPIIEHCTBOBaHUE, (OPMUPOBAHHME Yy HHUX
T'YMaHUCTUYECKUX OTHOIIEHUH U 9KOJIOTHYECKH L1EJI€CO00pa3HOro NOBEIEHUsI, B ObITY U TPYAOBOU A€ TEIbHOCTH;

L4 BLIpa6OTKy y o6yqa}onmxca ITIOHUMaHMUA O6IJ.[CCTBCHHOI>1 HOTpe6HOCTI/I B pa3sBUTHUHU XHUMHH, a TaKKC (bOpMPIpOBaHI/Ie Y HHUX
OTHOIIICHHS K XMMHH KaK BO3MO>KHOI 001acTu 6y,uyLueI71 HpaKTquCKOﬁ ACATCIBbHOCTH,

L4 (bOpMI/IpOBaHI/IC YMeHI/Iﬁ Oe3omacHoOro 06paH_[eHI/IH C BCIICCTBaMU, UCITIOJIb3YCMbIMHU B MOBCEIHECBHOM JKHU3HHU.

ey n3yyeHust XMMHUHM B CPeIHEH LIKOJIe:

® q)OpMI/II)OBaHI/Ie y 06yanOIlIPIXC$I YMCEHHUS BUACTH W IIOHHUMATh LCHHOCTH o6pa3013aHH${, 3HAYUMOCTh XHMHUYCCKOI'O 3HaAHUA OJIdA
KaXXa01ro 4€JIOB€Ka, HE3aBUCHUMO OT €Iro HpO(bCCCHOHaHBHOﬁ JACATCIbHOCTH,

* (QopmupoBaHUE Yy OOydYaIOIIMXCSI YMEHHMN pa3nudaTh (PakThl U OLIEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C
KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHEB C OMPEIEIICHHON CHUCTEMOM LIEHHOCTEN, (OpMYIIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3ULIMIO;

* (opmupoBaHue y 00ydarOUIMXcs 1I€JI0CTHOTO NPEACTABICHUSI O MUPE U POJIM XMMHHU B CO3/IaHUM COBPEMEHHOM €CTECTBEHHOHAYUYHOU
KapTHHBI MHUpa; YMEHUSI OOBSICHITH OOBEKTHI M MPOILECCHl OKpY’Karollel 1eHCTBUTEIBHOCTU — MPUPOJHOMN, COUMAIBLHON, KyJIbTYpPHOH,
TEXHUYECKOU Cpelibl, — UCIIOJIB3YS UL ’TOTO XUMHUUYECKUE 3HAHUS;



* mpuoOpeTeHHe OOYYaIOUIMMUCS ONbITa Pa3HOOOpPA3HOU NIEATEJIbHOCTH, OIbITa IMO3HAHUS M CaMOIO3HAHUS; KJIIOYEBBIX HABBIKOB,
UMEIOIINX YHHUBEpPCAIbHOE 3HAUCHUE /I PA3JIMYHBIX BUIOB JIEATEILHOCTH (HABBIKOB PEUICHHUS NpPOOJIEM, MPUHATHS pPELICHUN, MOHCKa,
aHanm3a U 00pabdoTku MH(PpOpPMAIINH, KOMMYHUKATUBHBIX HAaBHIKOB, HABBIKOB MU3MEPECHHI, HABBIKOB COTPYIHHUYECCTBA, HABHIKOB O€30MacHOTO
oOpalieHus ¢ BelecTBaMu B OBCEIHEBHOM )KHU3HU).

LleHHOCTHBIE OPHUEHTHPHI COJICP>KaHUs Kypca XUMHUH B cpefHeil (IOJIHOM) IIKOJIe HE 3aBUCIT OT YPOBHS H3YyUYCHHS M OIPEHCIISIOTCS
cnenupukol XUMHUHU Kak HaykKd. [IoHSTHE «IIEHHOCTH» BKIOYACT €IUHCTBO OOBEKTHBHOI'O (CaM OOBEKT) U CYOBEKTHBHOTO (OTHOIIICHHE
CyOBeKTa K 00BEKTY), TIOITOMY B KQ4ECTBE IICHHOCTHBIX OPUCHTUPOB XUMHYECKOT0 00pa30BaHUs BBICTYHAIOT OOBEKTHI, M3ydaeMbIe B Kypce
XAMHUH, K KOTOPBIM Y y4YaluXxcs (GOpMUPYETCs [ICHHOCTHOE OTHOIIeHHE. [Ipy 3TOM BeaylIyIO pOJib UTPAOT MO3HABATEIbHBIC [ICHHOCTH, TaK
KaK JaHHBIH y4eOHBIM mpeaMeT BXOJUT B IPYINy OPEIMETOB MO3HABATEIBHOrO IIMKJIA, TJIaBHAS IEJb KOTOPBIX 3aKIFOYACTCS B U3YUCHHUU
MIPUPOJIBL.

OCHOBY TIO3HaBaTEIBHBIX IIEHHOCTEH COCTABJISIOT HAy4YHbIC 3HAHWS, HAy4YHbIE METOJIbl IIO3HAHHS, a IICHHOCTHBIC OpPHUCHTAIIUU,
bopmupyemMbie y ydamuxcsi B MPOIIeCcCe U3YICHUS XUMUH, TPOSIBIISTFOTCS:

¢ B IIpU3HAHWU OHEHHOCTHU HAYYHOI'O 3HAHU:A, €TO HpaKTquCKOﬁ 3HAYUMOCTHU, JOCTOBCPHOCTH;
® B IOCHHOCTH XHUMHUYCCKHUX METOJ0OB HUCCJIICJOBaHUA J’KUBOMW U HEKHUBOM IpUupoabIl;
¢ B IIOHHMMAaHHH CIIOKHOCTH U IIPOTHUBOPCUYHUBOCTHU CaMOTI'O IIPOIE€CCa ITO3HAHHUA KaK N3BECYHOI'O CTPEMIICHUA K Hctune.

B kauecTBe O0O0BLEKTOB HCHHOCTeﬁ TpyAa U OnITa BBICTYITAOT TBOPYCCKasdA COo3uAarciibHass ACATCIBbHOCTD, 3,[[0p0BBII71 06p83 KHU3HH, a
IOCHHOCTHBIC OPUCHTAIUN COACPIKAHUA KypCa XUMHUU MOT'YT paCCMaTpUuBaTLCS KaK Q)OpMHpOBaHI/ICI

* YBaXXUTEJIbHOI'O OTHOIIEHUS K CO3UIATENILHOMN, TBOPUECKOMN I€ATEIILHOCTH;
MMOHUMAHUS HEOOXOAMMOCTH 3I0POBOTO 00pa3a kKu3HU;

* TOTPEOHOCTH B 0€3yCIIOBHOM BBITIOJTHEHUH MPABUJII O€30ITaCHOTO MCIIOJIb30BaHUS BEIIECTB B TIOBCEIHEBHOM )KU3HU;
* CO3HATEIbHOrO BbIOOpa Oynay1ieit mpodeccnoHaTbHOU AesITETbHOCTH.

Kpr XUMHNHN O6J'Ia,Z[aCT BO3MO>XHOCTAMHU JIA Q)OpMHpOBaHI/IH KOMMYHHWKATHUBHBIX IIEHHOCTEM, OCHOBY KOTOPBIX COCTaBJIANOT IIPONCCC
O6IJ_ICHI/IH, IrpaMOTHas pCyb.

HGHHOCTHBIC OpUCHTAIUHN KYpCa HAIIPABJICHbBI HAa BOCIITUTAHHUC Y O6y‘—IaIOH_II/IXC$II

¢ IIPaBHUIIBHOI'O UCIIOJIb30BaHUA XUMHIECCKOU TCPMHUHOJIOTHUHU U CUMBOJIMKH;

e HOTpe6HOCTI/I BECTHU AUAJIOT, BBICIIYIIIMBATH MHCHUC OIIIIOHCHTA, Y1aCTBOBATh B IUCKYCCHUH,
* cnocoOHOCTH OTKPBITO BbIpA)KAaThb U aPIr'YMCHTHUPOBAHO OTCTAUBATH CBOIO TOYKY 3PCHUSL.

O0mas xapakTepucTuKa y4eOHOro Kypca
KecTkuit TMMUT BpeMEHHU, OTBEICHHBINM HAa MU3y4YE€HHE XUMHUU Ha 0a30BOM YpPOBHE, U COOTBETCTBHE OOpa30BaTEIbHOMY CTaHAAPTY
OIpEeIeTNIIN TIIATEJIbHbBIN 0TOOP coleprKaHus Kypca XUMUHU, KOTOPBIN TTO3BOJIUT:

® COXpPaHUTh JOCTATOYHO LEJIOCTHBIM M CHUCTEMHBIN KypC XHUMHH, KOTOPBIH (OopMHUpOBajICs Ha MPOTSHKEHUHU JIECSITKOB JIET, KaKk B
COBETCKOM, TaK U B POCCUUCKOM IIKOJIE;

e 0CBOOOJUTH KypC OT U3JIUIITHE TEOPETU3NPOBAHHOI'O U CII0KHOTO MaTepHaia, JUisi OTpabOTKH KOTOPOro TpeOyeTCsi HEMAJIO BPEMEHU;
¢ MaKCHUMaJILHO COKPATUTh Ty OMHUCATEIbHYIO YaCTh B COACPKAHUM YUeOHON NUCIUILUIMHBI, KOTOpasi HOCUT Cyry0O YacTHBIA XapakTep U



YMCCTHa, CKOpEC, AJIsd HpO(I)I/IJIBHI)IX ITKOJI U KJIAaCCOB;

e BKJIIOYUTH B KypC MaTepuall, CBSI3aHHBIM C IIOBCEIHEBHOM >KM3HBIO YENOBEKa, ¢ Oyaymied npodeccHOoHaIbHOW NeATEIbHOCTHIO
BBIITYCKHUKA, KOTOPasi HE UMEET SIPKO BBIPAKEHHOMN CBSI3U C XUMUEH.

Metonosiornueckoii OCHOBOIl IMOCTPOEHUSI Y4e€OHOIro COAEp)KaHUS XMMHUH JJIs CpeiHel KOkl 0a30BOI0 YPOBHS SBUJIACH UOeA UHMEPUPOSAHHO20
Kypca, HO He ecmecmeo3HAHUA, 4 XUMUU .

CTpyKTypa nOpeajaraeMoro Kypca pemaeTr JBe NpoOjeMbl HMHTerpanuu B oOyueHun xumuu. IlepBas — 310 enympunpeomemmas
unmezpayus y4eOHOU AUCHUIUIUHBI «XUMHUs». Vnes Takoil MHTErpanuu AUKTYET CICAYIOIIYI0 OYepEeIHOCTh U3YUE€HUs pa3JeiioB XUMHUU:
BHayaje H3y4yaeTcs OpraHu4YecKass XUMMsA, a 3aTeM — XuMHUs oOmas. Takoe cTpyKTypupoBaHHE OOYCJIOBIJIEHO TE€M, 4YTO 00O0OlIeHHE
COJZIep>KaHUs IIpeIMeTa MO3BOJISIET Ha 3aBEpIIAIOIIEM dTarne c(hOPMUPOBATH Y BBIITYCKHUKOB CPEIHEH MIKOJIBI MPEACTABICHUE O XUMHUH KaK O
LICJIOCTHOM HAayKe, I0Ka3aTh €IUHCTBO €€ MOHATHH, 3aKOHOB U T€OPHUM, YHUBEPCAIBHOCTh U IPUMEHUMOCTb MX KaK IJI1 HEOPraHUYECKOM,
TaK U JJj1 OPraHu4YeCcKOM XUMHUH.

Btopas — aTo mescnpeomemnas unmeepayusi, IO3BOJISAIONIAs Ha 60a3e XUMUU OOBESIMHUTH 3HAHUS 110 (PU3HKE, OMOJIOTHH, reorpaduu,
SKOJIOTHUH B €IMHOE IIOHUMAaHUE TIPUPOIBI, T. €. CPOPMHUPOBATH LEJIIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKPY>Karolllero Mupa. 1o
MO3BOJIMT CTAPIIEKIIACCHUKAM OCO3HATh TO, YTO 0€3 3HAHUN 0 XUMHUU BOCHPUITUE OKPYKAIOILIEro MUpa OyIeT HEMOJIHBIM U YIIEPOHBIM, a
JIIO/IM, HE MNOJyYMBIIME TaKUX 3HAHWUN, MOTYT CTaThb HEOCO3HAHHO OIACHBIMH JJIsl 3TOTO MHUpa, TaK KaK XMMHUYECKU HErpaMOTHOE
oOpallleHHe ¢ BeleCTBaMU, MaTepUaJIaMU U IPOLIECCAMU I'PO3UT HEMaJIbIMU O€/1aMH.

Kpome 3Tux nByX BeAylIMX MHTETPUPYIOIINUX UIAEH, KypC pealnu3yeT U ele OIHY — UHMe2payuro XUMU4eCKux 3HaHUll ¢ 2yMaHUumapHvimMu
oucyunaunamuy: UCTOPUEH, JIUTEpaTypoi, MUPOBOM XYJ0’KECTBEHHOUN KyJIbTYpoOil. DTO, B CBOIO OdYepelb, IO3BOJISET CPEeACTBAMU yuyeOHOIO
MmpeaMeTa II0Ka3aTh pOJIb XMMHH M B COIUMAIBHON cdepe YeIOBEUYEeCKOW AeATEIbHOCTH, T. €. ITOJHOCTBIO COOTBETCTBOBATH HJICSIM
00pa3oBaTeILHOIO CTaHapTa.

OcolOenHocTH colep:kaHusi 00y4YeHHUS] XMMHUHU B cpeiHel (MOMHOM) mKoje 0OyCIOBIEeHbl CHeU(PUKON XMMUM KaK HaYKU M MOCTaBJIEHHBIMHU
neiassMu. OCHOBHBIMHU IIpOOJIEMaMy XHUMHHU SIBJISIIOTCS U3YUYE€HHUE COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCMMOCTH HUX CBOWCTB OT CTPOEHUS,
MOJIy4EHHE BEUIECTB C 3aJJaHHBIMHA CBOMCTBAaMHU, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMMHUYECKUX PEAKIIUN U IIyTEH YIPABJICHUS UMHU B LEJIAX
MOJIy4eHHsI BEIIECTB, MaTepHaJioB, 3Hepruu. [loaTtoMy B paboueil mporpamMMe Nmo XMMHM HAIUITM OTPaKE€HHE OCHOBHBIE COJIep>KaTeIbHbIE
JINHUU:

e «BemiecTBo» — 3HaHHS O COCTaBE€ U CTPOCHUM BEIIECTB, UX BAXKHEUIINX (PU3NYECKUX U XUMHUYECKUX CBOICTBaxX, OMOJIOTUYECKOM
JICUCTBUH.

e «XuMHUECKas peaKlMs»» — 3HAHUS 00 YCJIOBHUSX, B KOTOPBIX MPOSIBISIIOTCS XUMHUUYECKHE CBOMCTBA BEIIECTB, cIOCO0aX yIpaBiIeHUS
XUMHUYECKHMH MPOLIECCAMU.

e «[IpuMmeHeHHe BEIIECTB» — 3HAHMS U OIBIT IPAKTUUECKON AESITEIbHOCTH C BEIIECTBAMHU, KOTOphIe HanboJiee 4acTo ynOTpeOIsIOTCS B
MOBCEHEBHOM KU3HU, NIMPOKO UCHOJIB3YIOTCS B MIPOMBIIIJIEHHOCTH, CEJIBCKOM XO3SICTBE, HA TPAHCIIOPTE.

e «SI3BIK XMMHUM» — CUCTEMAa BaXKHEHIIINX NOHATHUNA XUMUHM U TEPMHUHOB, B KOTOPBIX OHHU OIMCBIBAIOTCSI, HOMEHKJIATYpa HEOPTraHUYECKUX
BEIIIECTB, T. €. UX Ha3BaHMs (B TOM YHCIJE U TPUBHAIBHBIE), XUMHUYECKHE (POPMYJIbI U YPaBHEHUS], a TaK)Ke MpaBuiia NepeBoga MHGOpMaIU C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUHU U 0OPATHO.

MecTo npeamera B y4eOHOM IJ1aHe

denepanbHbIl rOCyAapCTBEHHBIM 0Opa30BaTeIbHBIA CTaHAApPT NpEelycMaTpHUBAeT HM3ydYEHHE Kypca XUMHU B cpeaHel (IOoiIHOMN)
LLIKOJIE KaK COCTaBHOM YacTu NpeaMeTHOM obacTu « ECTeCTBEHHOHAYUYHBIE MTPEIMETBD).



B basucHom yueOHOM IUIaHe cpeaHed (TIOJIHOM) MIKOJIBI XUMHsS BKJIIOUeHa B pasznen «Coaepkanue, (GopMHUpyeMOE YyYaCTHHUKAMU
00pa3oBaTebLHOrO Mporecca». O0yJaronecs: MOTYT BBIOPATH [T M3yYEHUS MIIM HHTETPUPOBAHHBIN KypC €CTECTBO3HAHUS, WUIN XUMHIO, KaK
Ha 0a30BOM, TaK M Ha YIIIyOJICHHOM yPOBHE.

PaGouass mporpamma 1o XMMHUH ISl cpeAaHero (IOJIHOro) oOmero oopa3oBaHHMs Ha 0a30BOM ypPOBHE COCTaBJICHA M3 pacyeTa 4dacos,
yKa3aHHBIX B ba3ucHOM yueOHOM ru1aHe 00pa3oBaTeIbHBIX YUPEKACHHI 001Iero oopa3zoBanus: 1o 1—2 yaca B Helemio.

Pe3yJILTaTLI 0CBOCHHS Kypca

JlesATeNbHOCTh y4HTENss B OOYyYeHMH XUMUM B CpefHel (MOJHOM) IIKOJIe JOJKHA OBITh HAIpaBlIeHa Ha JOCTHXKEHHE OOyYarolIMMHCST
CIEAYIOLIUX JIUYHOCHIHBIX PE3YIbIMaAmoe.
— B LICHHOCTHO-OPHUEHTALIMOHHON cdepe — oco3HaHue pOCCUINCKON I'pakJaHCKON MJIEHTUYHOCTH, ITIATPUOTU3MA, YyBCTBA F'OPJAOCTH 32
POCCHUMCKYIO XMMWYECKYIO HAYKY;

— B TpPYyIOBOU cdepe — ecomosHocms K OCO3HAHHOMY BBIOOpY HdajibHeHIIel oO0pa3oBaTebHONW TPAaeKTOPUM WM TPYAOBOU
JIEeATEIbHOCTH,
— B MO3HaBaTeIbHON (KOTHUTHBHOW, HWHTCIUICKTYaJIbHOW) cdepe — ymenue yNpaBisiTh CBOCH IMO3HABATEIBLHOU 1ESTEIbHOCTHIO,

20MOBHOCMb U CNOCOOHOCMb K 00pPa30BaHMIO, B TOM YHCJIE caMOOOpPa30BaHMIO, HA MPOTSHKEHUN BCEH KU3HU;, CO3HATEIbHOE OTHOIICHUE K
HEIMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIEHIIHONW MTPodeCcCuOHaIbHON U 00IIECTBEHHON eI TeIIbHOCTH;

— B c(epe cOepexeHUs 3I0pPOBbSI — HNpUHAmMuUEe U peanu3ayus NEHHOCTEH 310pOoBOro u 0Oe3omacHOro oOpasa >KWU3HH, Henpusamue
BpPEIHBIX MPUBBIYEK (KYPEHHS, YIOTPEOICHHUS aJIKOTOJIsl, HAPKOTUKOB) HA OCHOBE 3HAHUI O CBOMCTBAaX HAPKOJOTMYECKUX U HAPKOTHUECKHUX
BEILIECTB.

Memanpeomemnubvle pe3yibmansl 0C60eHUs BbINYCKHUKAMU cpedHell (NOIHOI) WKOTbL KYpCa XUMUL.

—  ucnoiv3osanue yMEHUN U HaBBIKOB Pa3jIUYHbIX BUJOB [O3HABATEIbHON JI€ATEIIBHOCTH, IPUMEHEHUE OCHOBHBIX METOJOB ITO3HAHUS
(cucteMHO-MH(DOPMALIMOHHBIN aHalInM3, HAONIOJAEHUE, HW3MEpPEHHEe, NPOBEACHUE OJIKCIEPUMEHTa, MOJIEIUPOBAHUE, HWCCIEI0BaTEIbCKAs
JeSITEJIbHOCTD) JJIsl U3YUEHUS pa3IUdHbIX CTOPOH OKPY KaroIleH 1eCTBUTEILHOCTH;

— @ladeHue OCHOBHBIMH WHTEJJICKTyaIbHBIMH OmepanusMu: (GopMyIupoBKa THUIOTE3bl, aHaJIW3 U CHHTE3, CpaBHEHHUE U
cucTteMaTu3alys, 00001IeHHe U KOHKPETU3alMsl, BbISIBJICHUE IPUUUHHO- CJI€/ICTBEHHBIX CBSI3€M M OMCK aHAJIOIOB;

— nos’Hanue 00bEKTOB OKPY’KAIOIIETO MHUPa OT OOIIETO Yepe3 0COOEHHOE K €TMHUYHOMY

— YMeHue TEeHEpUPOBATh UJEHU U ONPEAEIISITh CPEJICTBA, HEOOXOAUMBIE JIUISI UX peau3alliui;

— YMeHue OTIPEJICNSATH LISIIN U 3aJ1a4H ASSITeILHOCTH, BBIOMPATh CPEACTBA pealu3aliy 11eI1 U MPUMEHSITh UX Ha MPaKTUKE;

— ucnoavszogaHue Pa3TUUYHBIX HCTOUYHUKOB I MOJYYEHHUsS] XUMHUYECKOW HH(pOpMalU{, MOHUMaHHWE 3aBHCUMOCTHU COJIEpXKAHUS U
(opmbl nipescTaBienuss HHGOPMAIIMHU OT LieJeil KOMMYHHUKALlUU U aJipecara;

— YMeHue TIPOJYKTHUBHO OOIIAThCS M B3aMMOJEHCTBOBATH B MPOIECCE COBMECTHOM AEATEIIbHOCTH, YYHUTHIBATh MO3WUIUHU JIPYTUX
YYaCTHHUKOB JESITeIbHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

— 2omoeHOCmMb W CHOCOOHOCTh K CaMOCTOSITEIbHOM HMH(MOPMAIIMOHHO-TIO3HABATEIILHON  IEATEIbHOCTH, BKJIIOYAasl YMEHHUE
OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHMKAX UH(POpPMAIUHM, KPUTUUECKHU OIIEHWBATh U MHTEPHPETUPOBATh MH(GOPMAIIHUIO, NOJYyUYaeMYyIO U3
pa3INYHBIX HCTOUYHUKOB;

— YMeHue WCIOJb30BaTh CpeAcTBa MHQOPMALIMOHHBIX 1 KOMMYHUKAIMOHHBIX TexHonoruu (namee — MKT) B pelieHnn KOTHUTHUBHBIX,
KOMMYHHMKATUBHBIX W OpPraHU3allMOHHBIX 3aJlady C COOJIIOJEHMEM TpeOOBaHUN HJProHOMHUKH, TEXHUKH OE30IaCHOCTH, THUTHEHBI,
pecypcocbOepekeHusi, TPaBOBBIX U ATUYESCKUX HOPM, HOPM HH(MOPMAITMOHHON 0€30MacHOCTH;



— 8ladeHnue SI3BIKOBBIMU CPEJICTBAMHU, B TOM YHCJIC U SI3LIKOM XHUMHU — yYMEHHE SICHO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUYKY 3PEHUS,
HCIT0JIb30BaTh aJI€KBATHBIC SI3BIKOBBIE CPEJICTBA, B TOM YHCJIE€ UM CUMBOJIbHBIE (XUMUYECKHE 3HAKHU, POPMYIIbI U ypaBHEHUS).

Ilpeomemnvimu pezynvmamamu M3y4eHuss XMMuK Ha 0a30BOM ypOBHE Ha CTYNEHU CPEAHETO (IIOJTHOTO) OOIIET0 00pa30BaHUSs SIBIISTFOTCS:

1) B mo3HaBaTeJbHOMU cdepe:

— 3HaHue (IIOHUMAaHUE) U3YUYCHHBIX TTOHSATUI, 3aKOHOB U TEOPUI;

— YMeHue ONHUCHIBATH JIEMOHCTPAIMOHHBIE U CAMOCTOSITEIbHO IPOBEJICHHBIC SKCIEPUMEHTHI, UCHOJIB3YS IJIsi dTOrO0 €CTECTBEHHBIN
(pycckuii, poJIHOM) SA3BIK U SA3bIK XUMHU;

— yMeHue KIacCU(PUIUPOBATH XUMHYCCKHE DJIEMEHTHI, IPOCTHIC U CIIOKHBIC BEIISCTBA, B TOM YHCJIE U OPraHUYECKUE COCIAMHCHHSI,
XUMHYECKHE PEeaKIIUU MO Pa3HbIM OCHOBAHMUSIM;

— YMeHue XapaKTepHU30BaTh U3yUYCHHBIC KJIACChl HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHUN, XMMUUECKHUE PeaKIINu;

— 20MOBHOCMb MPOBOJUTH XUMHUYECKHUH SKCIIEPUMEHT, HAOIIOJATh 32 €Tro MPOoTeKaHueM, (PUKCHPOBAThH PE3yIbTAThI CAMOCTOSITEIIFHOTO U
JIEMOHCTPUPYEMOT0 SKCIIEPUMEHTA U JeJIaTh BLIBOHIL;

— ymenue QGOPMYIHPOBATH XUMHYSCKHUE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOWCTBA HEH3YYCHHBIX BEIICCTB MO AaHAJIOTHH CO
CBOMCTBaMM U3YUYECHHBIX;

— NOUCK WCTOYHHUKOB XUMHYSCKONW WMHGOOpPMAIINMU, MOJTyYeHUE HEoOXOoauMour WH(pOpMAIIHU, €€ aHaJIN3, U3TOTOBJICHUE XUMHUYECKOTO
UHQPOPMAITMOHHOTO MPOAYKTA U €T0 IPe3eHTALIUS;

— s1a0enue 0053aTEIbHBIMKU CIIPABOYHBIMH MaTepuaiiamu: Ilepuomudeckoii cucremoii xumudeckux sinemeHntoB J[. M. Mennaeneena,
Ta6JIPIHCI71 PaCTBOPUMOCTHU, DJIICKTPOXUMUUYCCKHUM PAIOM HaHpH)KeHI/Iﬁ MCTAJJIOB, PAAOM BJICKTPOOTPUIATCIIBHOCTU — AJIA XapaKTCPUCTUKU
CTPOCHHSI, COCTaBa M CBOWCTB aTOMOB JJIEMEHTOB XHMHYECKHUX 3JIEMEHTOB |—IV meprosoB u 0O0pa30BaHHBIX MMH IMPOCTBIX U CIIOKHBIX
BCIICCTB;

— ycmanogieHue 3aBUCUMOCTH CBOWCTB M IPUMEHEHHST BAKHEHUIITUX OPraHUYECKUX COCJIMHEHHUH OT MX XMMHYECKOTO CTPOCHUS, B TOM
4yuciie 1 00yCJIOBJIEHHBIX XapaKTEPOM ATOTO CTPOEHUs (MPeIeIbHbIM WIN HENPEIEIbHbIM) U HATNYNEM (PYHKIMOHAJIbHBIX TPYIII;

—  MoOenuposanue MOJEKYJ BAXKHESUIITUX HEOPTaHUYCCKUX U OPraHUYECKHX BEIIIECTB;

— NOHUMAaHUE XUMHUYECKOUW KapTHUHBI MUPa KaK HEOThEMJIEMON YacTH IEJTOCTHOW HAyYHON KapTHHBI MUPA;

2) B IICHHOCTHO-OPUEHTAIIMOHHOW c(epe — aHaIu3 U OIEHKA IOCJICACTBHUI ISl OKPY’KaroIIeH cpeibl OBITOBOW M MPOU3BOJICTBEHHOU
JIeSITeIbHOCTH Y€JI0BEKA, CBA3aHHOM C MPOU3BOJICTBOM M MepepadOTKON BaXKHEHIIIMX XUMHUYECKHUX ITPOTYKTOB;

3) B TpyaoBO# cdhepe — nposedeHue XUMHUUECKOTO SKCIICPUMEHTA; pa3eumiue HABBIKOB YYEOHOU, MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOp‘IeCKOﬁ ACATCIBHOCTHU MPHU BBINTOJIHCHUHU HHIANBUAYAJIBHOT'O ITPOCKTA IO XMMHUH,

4) B chepe 3m0poBOTO 00paza KU3HU — coOa00eHUe TIPaBUII 0€30TIaCHOT0 OOpAaIleHUs C BEIIECTBAMH, MaTepUaIaMH U XUMHUYCCKUMU
mponeccaMm,; OKa3aHHUC HepBOfI oMo IIpr OTPAaBJIICHHUAX, OXKOorax H JAPYrux TpaBMax, CBA3aHHBIX C BCIICCTBAMU U J'Ia60paT0pHBIM
000pyIOBaHUEM.

COAEPXAHHME KYPCA

Ba3zoBblii ypoBenb. 10—11 kiaccnl

ConepkaHue Kypca XapaKTepHU3YeTCs IEJIOCTHOCTBIO M CHCTEMHOCTBIO Y4Ye€OHOro mpeaMera, Ha OCBOCHHE KOTOPOTO OTBEICHO
HEOOJIBIIOE, )KECTKO JUMUTHPOBAaHHOE yueOHOe Bpems. OToOpaHHOE 11 6a30BOTO OOYUYCHHUSI XMMHU COJICp’KaHUE TTO3BOJISICT U3ydaTh €ro U



B pexxume 1 mwin 2 yacoB B HeZielto. B nociiegneM cityyae y 00y4aronuxcs OSBUTCS BO3SMOXKHOCTD He NPOX00Umby, a u3y4amas, He 3HAKOMUMbCA,
a yceausamsv 3TO cojepkaHue. OCOOEHHO BaXKHO 3TO I TE€X Y4YalllUXCs, KOTOpPble HE HMMEIOT BO3MOXHOCTH HM3y4daThb XHUMHIO Ha
yriryOJIECHHOM YpPOBHE (M3-3a OTCYTCTBHUS TaKMX KJIACCOB B IIKOJIE), HO TEM HE MEHee COOMpAIOTCs CIAaBaTh €AWHBIA T'OCYIapCTBEHHBIN
SK3aMEH M0 XUMHUH.

Kpr YCTKO ACIUTCA HAa ABC PAaBHBIC ITO OTBCACHHOMY HA UX N3YUYCHHUC BPCMCHHU YaCTU: OPraHNYICCKYIO XUMHUIO 1 061].[}7}0 XHUMHIO.

CTpyKTypUpOBaHHUE Kypca OpPraHMYECKOM XMMHHU OIpeAesseTcs uieed pa3BUTHUS ydalllMXCs HENpO(QMIBHBIX KJIACCOB CPEIACTBAMU
yuebHoro mnpeameta. C IENbIO YCHJICHUS POJM JCAYKIMH B OOYYEHHMU XHMMHHM BHadaje JAIOTCS KPAaTKHE TEOPETHYECKHUE CBEIACHHUS O
CTPOEHUH, KIIaCCU(PUKAIINHU, HOMEHKJIATYpPE OPraHUYECKHX BEIIECTB, OCOOEHHOCTSIX PEaKLUil C UX yYaCTHEM.

CdopmupoBanHbIe TaKUM 00pPa30OM TEOPETHUYECKHE 3HAHUS 3aTE€M pPa3BHBAIOTCS Ha (PAKTOJOTMYECKOM MaTepuase MpPH pacCMOTPEHUH
KJIaCCOB OpPraHMYECKUX CcoeauHeHHi. B cBOlO ouepenp Takod MHOAXOJ IO3BOJISIET M IiIyOKe HM3y4YUTh CaMH Kiacchl. Tak, OCHOBHbIE
MOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOCHUS OpraHUuYecKux coeauHeHud A. M. ByTiiepoBa 3aKperuisitoTCs OpU M3YUYEHUM YIIIEBOJIOPOJIOB
(aKkaHOB, AJIKEHOB, JMEHOB, AJKWHOB, ApPE€HOB) WU HX IPUPOAHBIX HCTOYHUKOB (IMPUPOJHOTO ra3a, He(pTHU U KaMEHHOIo YIJs),
KHCIIOPOJCOICPKAIINX OPTAaHHUYSCKUX COCIMHEHUM (CIUPTOB, (DeHoJa, aabIeruIoB, KapOOHOBBIX KHCIOT, CIIOKHBIX 3(UPOB, KHUPOB H
YIJIEBOJOB) U a30TCOJIEPIKAIIUX OPraHUYECKHUX COEIMHEHUM (aMHUHOB, aMUHOKMCIIOT, OEJIKOB M HYKJIEMHOBBIX KHUCJIOT). 3aBeplIaeT Kypc
0pI“aHI/I'-I€CKOI‘/JI XUMHUHN pas3acia «XumMus n KU3Hb», TAC 06yanomHec;1 3HAKOMATCA C TAKMUMH Ba)XHBIMU B MPAKTHYCCKOM U OMOJIOTHYECKOM
OTHOIIIGHUH BElleCTBaMHU U MaTepUalaMu, KaK IJIaCTMAcChl ¥ BOJIOKHA, (pepMEHTBI, BATAMUHBI, TOPMOHBI U JIEKAPCTBA.

OCHOBHBIM  KpUTEepueM oO0TOOpa (aKTHYECKOro MaTepuajia Kypca OpPraHHYeCKOM XUMHUU SIBISICTCS HASS  pealn3alluu
MPaKTUKOOPUEHTUPOBAHHOI'O 3HAUEHUSI 00BEKTOB OPraHUYECKONH XUMHUH (COEUHEHUN U PeaKIuii).

Nnes o Benymel pojau TEOPETUUYECKUX 3HAHUM B IIpOLIECCe IO3HAHUS MHUpa BELIECTB M peakKUMi cTajla OCHOBHOM U JUIA
KOHCTPYUpPOBaHUsI Kypca oOmied xumuu. Ha OoCHOBE €IWHBIX TMOHSITHM, 3aKOHOB U TEOPHUH XUMHU Yy CTapIICKIACCHUKOB (popMHUpyeTcs
LIEJIOCTHOE MPEACTABJICHUE O XHMHYECKONM HAyKe, O XMMHYECKOM KapTHHE MHpa, KAK COCTABHOW YacTH €IMHOM €CTECTBEHHOHAYy4YHOU
KapTUHBI MHUpA.

B kypce oOmieli xumMuM BHayaiae yriIyOJsIFOTCS M pacLIMPSIIOTCS 3HAHUS, MOJydeHHbIe OOydJaroluMHUCs U3 Kypca OCHOBHOM IIKOJIBI, O
CTPOEHHMM aToMa U BemlecTBa Ha ocHoBe llepumonmueckoro 3akona u Ilepuonnueckoit cucremsl . 1. MenneneeBa, oOmux cBoiicTBax
KJIaCCOB OpPraHMYECKMX W HEOPraHMYECKHX COEJIMHEHUH (KHUCIOT, OCHOBaHMH, aM@OTEpHBIX COEAWHEHUN) B CBET€ TEOPUH
AJIEKTPOJIMTUYECKON auccoruanuuu. Jlamee paccMmaTtpuBaeTcsl KilacCU(PUKALMA XUMHUYECKUX PEaKIMi B OpraHU4YecKoil M HeOpraHu4ecKou
XUMHHU. 3aBEpIIAET KypC 3HAKOMCTBO CTapLIEKIACCHUKOB C MEPCIEKTUBAMU Pa3BUTHsI XMMHUUYECKON HAYKM U XMMHUYECKOTO IMPONU3BOJICTBA, C
npooOeMaMH OXpaHbl OKPYKAIOIIEH cpe/ibl OT XMMHUUYECKOIr0 3arpsI3HEHUS U My TSIMU UX pPELISCHUS.

OPITAHMYECKA A XUMUA

Hab6aronenue, npeanosnoxenue, runore3a. [louck 3akonomepHocteit. Hayunsiii sxcriepuMenT. BeiBo.

Teopus cTrpoeHust OPraHUu4eCKUX COCAMHEHHU I

IIpenmer oprannyeckoidd Xumuu. MecTO M 3HAYEHHE OPraHUYECKOM XHMHMHM B CHCTEME €CTECTBEHHBIX HayK. BajleHTHOCTb.
Xumnyeckoe crpoeHne. OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOSHUSI OPTaHUUECKUX COCAUHEHUH. Yenepoomsiii ckenem opeanuueckou MoneKyol.
Kpamnocms xumuuecxou ceazu. I3omepust © 130Mepsbl.



anenouoponu H UX NPUPOAHbLIC HCTOYHUKH

A 11 x a H bl. [IpupoaHbIil ra3, ero coctaB U NPUMEHEHUE KaK MCTOUYHUKA DHEPIUU M XHMHUYECKOIO ChIpbs. ['OMoOJIOrMUecKUil psjg
MpEeJIeNbHbIX YIJIEBOAOPOIOB. M30Mepuss 1 HOMEHKIATypa ajlkaHOB. MeTaH M 3TaH Kak IpejcTaBuTenu ankaHoB. CBoiicTBa (ropenue,
peakuMu 3aMelleHus, MUpoau3, neruipupoBanue). Ilpumenenue. Kpexkune u uzomepusayus ankanos. Ankunvhvlie paduxanwvli. Mexanuzm
€80000HOPAOUKANLHO20 2A102EHUPOBAHUS ATIKAHOS.

A 711 K e H bl. DTWIEH KaK IIPeACTaBUTEIb AJIKEHOB. [lojlydeHue 3TuiaeHa B MPOMBIIUIEHHOCTH (A€THAPUPOBAHUE 3TaHA) U B JIJaOOpaTOpUu
(nermapartarnusi stanona). CpoiicTtBa (ropeHue, OpOMHpOBaHHE, THApaTallys, IIOJHUMEpPHU3allus, OKHUCIeHHe pactBopom KMnNO4) wu

npumeHenne dtwieHa. [lommdtunen. Ilponunen. Cmepeopezyniaprocms noaumepa. OCHOBHBIC TIOHATHUS XUMHH BBICOKOMOJICKYISPHBIX
coequHEeHUU. Peakiinu nojmmMepu3ainm.

J m e H bl. Byragmer u W30OpPeH KaK MOPEACTAaBUTEIN JIUCHOB. PeaKlmu NOPUCOCAWHEHUS C yYacCTHEM COMNPSHKCHHBIX JUEHOB
(6pomupoBaHue, TOJTUMEPU3AIIUS, 2UOPO2Al0ceHUpPOsaHue, cuopuposarue). HaTypanbHbIH U CHHTETHYCCKUN KaydayKu. Pe3uHa.

A 1 X ¥ HBI. ALICTHICH KaK MPEACTaBUTEIh AJIKUHOB. [lorydeHune arieTrieHa KapOuTHBIM U METaHOBBIM criocobamu. [lonyuenue kapouoa
xanvyus. CBolicTBa (ropeHue, 6poMHUpOBaHHUE, THApATAIUS, TPUMEPHU3aIUsl) U IPUMEHEHHUE alleTUJICHA.

A p e H bBl. beH30on Kak TipenacTaBUTENL apeHOB. CospemernHble npedcmasienus o cmpoenuu benzona. CpoiicTBa OeH301a (ropeHue,
HUTpPOBaHUE, OPOMUPOBAHUE) U €TI0 MPUMEHEHUE.

He ¢dTp mcno coObr ee mep ep ab otk u. CocraB HedTu. [lepepadborka HEPTH: TIEpErOHKA U KPEKHUHT. Pugopmune HU3KOCOPMHBIX
Hepmenpodykmos. Ilowsmue 06 okmaHosoMm uuce.

Kucnopoaconep:kamue oprannyeckne coeIuHEHHsI

C v p T bl. MeTaHOJI U 3TaHOJ KaK MPeACTaBUTENH NPEAeTIbHBIX OJJHOATOMHBIX ciUpTOB. CBOMCTBa 3TaHOJa (TOPEHHUE, OKUCIIEHUE B
anpaerun, aeruaparanus). Iomyuenue (6pooicenuem 2nioko3vl U TUAPATALIMEN STHIIEHA) U IPUMEHEHUE dTAHOJA. DmuneH2auxons. I nuueprun
KaK €11€ OAWH MPEICTAaBUTEIb MHOIOATOMHBIX CIMPTOB. KauecTBeHHast peakysi HA MHOIOaTOMHBIE CITUPTHI.

® e H o 1. [lonyuyenue peHona n3 kameHHoro yrisi. KaMeHHBIN yroip 1 ero ucnosiab3zoBanue. KokcoBaHrne KaMEHHOTO YTJis, BA)KHEHIITHE
NPOAYKTbl KOKCOXUMHYECKOI'O IPONU3BO/ICTBA.

B3auMmHoe BaMsiHME aTOMOB B MoJieKyJie (eHona (B3aumoJelcTBHE € OpOMHOI BOJIOW M ruapokcuiom Hatpus). [lomyudeHue u
NpuMeHeHue (eHoa.

A nbaerunabl. DopManbaeru U alleTAIBAETH/]T KaK MPEJICTABUTENN allbAeTUI0B. [lonsamue o kemonax. CBOUCTBA (peaKLusi OKUCIICHUS B
KHCJIOTY M BOCCTAHOBJIEHMS B CIIUPT, PEaKLMs IMOJMKOHJeHcaluuu ¢opmanpaeruaa ¢ ¢eHosom). Ilomyuenrne (OKHCIEHUEM CIHUPTOB) U
NnpuMeHeHue popmaiibaeruaa u aneranabaeruaa. PeHonoPpopMalbIaeruIHbIe IIIIaCTMACChL. 1 epMoniIacmuyHocms u mepmMopeaKmueHOCmb.

KapOoHOBBI € KHCJOTBbIL YKCyCHasi KUCJIOTa KaK IMPEJICTABUTENb NPEAEIbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KHucCJIOT. CBOMCTBa
YKCYCHOM KHCJIOTHI (B3aMMOJEHCTBHUE C METaJUIaMH, OKCHUJIAMU METAJUIOB, THAPOKCHUIAMHU METAJIJIOB M COJISIMHU; PEaKIUs dTepUpUKALINN).
[Tpumenenne yKCyCHOM KHUCIOTHI.

CnoxHbled O} upsluXKHUDP bl Croxasie 3PUPHl KaK IPOLYKTHl B3aUMOJASUCTBHS KUCIOT CO CIUPTAaMHU. 3HAUEHUE CIO0XKHBIX 3(pUpOB
B IPUPOJIE U ’KU3HU desoBeka. OmoenvHvie npeocmagument KUCI0m UHO020 CIMpPOEHUs: 0JIeUHOBAS, TUHONEEAs, TUHOTIEHO8AS, AKPULOBAsl, WABeNe6as,
Oen30uHasl.

JKups! kak cioxxHble 3(GUPHI TIULEPUHA U )KUPHBIX KAPOOHOBBIX KUCIIOT. PacTUTENbHBIE U )KUBOTHBIE KHUPBI, UX COCTaB. | MAposmn3 uiu
OMbUIeHHUE KHUPOB. Mbutd. Cunmemuueckue morowue cpeocmsa (CMC). [IpumeHeHne )KUPOB. 3amena Hcupos 6 mexHuKe HenuedbiM Colpbem.

Y raesB o a s Ilomstue o6 yrneBogax. I'moko3a kak mpeacTaBUTedb MoHocaxapuaoB. [loHsThe o aBOMCTBEHHON (QyHKIMU



OpPraHUYeCcKOro COCJIMHEHUSI Ha MPUMEpPE CBOMCTB TJIIOKO3bl KaK alibJIETHJla U MHOTOAaTOMHOI'O coUpTa — ajipjerugocnupra. bpoxenue
IJIFOKO3bl. 3HaUY€HUE U MPUMEHEHUE TIII0KO03bl. DPYKmo3a Kak uzomep 210K03bl.

Caxapo3a Kak MpeJIcTaBUuTeNb AUcaxapuioB. /lpouzeoocmeo caxapa.

Kpaxman u nemtono3a kKak NOpencTaBUTENM TosimcaxapusioB. CpaBHEHHME HUX CBOMCTB M Ouosiorudeckas pojb. lIpumeHeHue sTux
IoJMcaxapuaoB.

A30Tc0uep>lcaume OpraHu4eCKue COCAUHCHUSN

AMuH bl. MeTHIaMUH KakK IPEJACTABUTENb AM(ATHISCKUX aMHUHOB M aHIJIMH — Kak apoMaTtndeckux. OCHOBHOCTh aMHUHOB B CPAaBHEHHH
C OCHOBHBIMHM CBOHCTBAaMH aMMHaKa. AHWJIMH U €TO CBOWCTBA (B3aUMOJICHCTBHUE C COJITHON KHUCIOTOW W OPOMHOUN BOIOH). Bzaumnoe enusuue
amomo8 8 MOJIeKYIax OpeAHUYecKux coeounenuti Ha npumepe anununa. Ilonyuenue anununa no peakuuu H. H. 3ununa. IlpuMmenenue anuiauHa.
AMUHOKUCIOTSHL [IMIMH U allaHUH KaK NPEJACTABUTEIIH MPUPOITHBIX aMUHOKHUCIIOT. CBOWCTBA aMUHOKHCIIOT KaKk aM(pOTESPHBIX
OpraHUYeCKUX COEAUHEHUH (B3aMMOJIEHCTBUE C IeIoYaMu U Kuciotamu). OcobeHHocmu ouccoyuayuu amMuHOKUCIOm 8 00OHbIX PACMBOpPAX.
Bunonsapuvie uonsvr. O6pa3zoBaHre NOJUNCTITHIOB. AMUHOKAIIPOHOBAsI KUCIIOTA KaK MPEACTABUTEIIh CHHTCTUUYCCKIUX aMHUHOKHUCIOT. [ToHsTHe
O CUHTETUYECKHUX BOJIOKHAX Ha MpUMeEpe KarpoHa. AMUHOKUCTIOMbL 8 PUpoOe, ux buono2uyeckas poiv. Hezamenumvle amunoxuciomal.

be nx u. benku kak monunentuasl. CTpykTypa OelkoBbBIX MoJieKyd. CBoiicTBa O€IKOB (TOpeHHe, TMAPOJIN3, LIBETHBIE PEAKIMH).
buonornyeckas poiap 6€JIKOB.

HyxkneuHoBBI€KHUCIOT bl HykienHoBble KUCIIOTHI Kak NOJUHYKIeoTUbl. Ctpoenue Hykieorusaa. PHK u JIHK B cpaBHeHun.
HX poisib B XpaHEHHMH U Iepeaaye HacleACTBEHHON nHdopmauuu. Ilouamue o 2eHHOU uHdICeHepuu u OUOMexHOI0SUU.

I'eneTrnue cka s1 CBsI3b MEXAY KJIAa CCAaMM OpPra HUY4E€CKHUX COeAUuHEeHUHN IloHiTHe 0 TeHETU4YECKON CBA3U U
T€HETUYECKUX psijlax.

XUMHUA 1 )KU3Hb

IT mactma chbI u B OJOKH a. [lomuMepu3amusi ¥ TIOJUKOHJCHCAIIMS KaK CIOCOOBI MOJIYYEHUSI CHUHTETHUYECKUX
BBICOKOMOJIEKYJISIDHBIX coeMHeHUN. [loydeHrne WCKYCCTBEHHBIX BBICOKOMOJICKYISPHBIX COCAUHEHUN XUMHYECKOW MoauduKaimen
NPUPOJIHBIX TOTUMEPOB. CTpOEHHE NOJIUMEPOB: JIMHEMHOE, TPOCTPAHCTBEHHOE, CETUATOE.

I[lonssTne o 1wtacTmaccax. TepMoIUIaCTUUHBIE W TEPMOpPEAKTUBHBIE NOJUMEPHl. OTAenbHBbIE NPEACTABUTEIN CHHTETUYECKUX U
HCKYCCTBEHHBIX MOJMMEPOB: (heHoIopopMabAeTHIHBIE CMOJIbI, HOJTUBUHUIXIJIOPHU/I, Te(DIIOH, IEJITYJIOU/I.

[TonsiTne 0 XMMUUECKUX BOJOKHAX. HaTypanpHbIE, CHHTETUUYECKHE U UCKYCCTBEHHBIE BOJOKHA. Knaccudukamus u oTaenbHbIe TPEICTaBUTEIIN
XUMHUYECKUX BOJIOKOH: alleTaTHOE (TPHAIETATHBIN IICNK) U 6UCKO3HOE, SUHUIXIOpuoHoe (Xnopur), norunumpuivrnoe (HUMPOH), NOAUAMUOHOE
(kanpon, naiinon), nonusgupnoe (nascan).

® e pw™meHT bl. DepMEHTHI KaK OMOJIOTHUYECKUE KaTanu3aTopbl 0eiakoBoi npupoasl. [Toustue o pH cpeasl. OcOOEHHOCTH CTPOCHHUS U
CBOMCTB (CENEKTUBHOCTh U d(HEKTUBHOCTh, 3aBUCUMOCTh JACHCTBUS OT TeMmiiepaTtypsl u pH cpensl pactBopa) pepMEHTOB MO CPpaBHEHHUIO C
HEOpraHMYeCKUMU KaTainu3aTopamMu. Poinb (hepMEHTOB B )KU3HEACSITEIbHOCTH )KUBBIX OPTaHU3MOB U TPOU3BOJICTBE.

B u T awM u H bl [lorstue o Burammaax. Bunasl BuTamMuHHONW HemoctatouHocTH. Kmaccudukamust ButamuHoB. Butamun C kak
MpeaCTaBUTEIb BOJIOPACTBOPUMBIX BATAMUHOB U BUTAMUH A KaK MPEICTaBUTENb )KUPOPACTBOPUMBIX BUTAMUHOB.

I'o p Mm o H bI. [lOoHATHE O TOpPMOHAX Kak OWOJOTHYECKH AaKTHUBHBIX BEIIECTBAX, BBIMTOJIHSIIONINX YHIOKPHUHHYIO PETYJIISIITHIO
JKU3HECSITEIbHOCTA OPraHUu3MOB. Ba)kHelIne CBOMCTBA TOPMOHOB: BBICOKAs (PM3MOJIOTHUECKAsi aKTUBHOCTD, HUCTAHIIMOHHOE JICHCTBUE,



ObICTpOE pa3pylieHue B TKaHsaxX. OTAeabHbIC PEeACTaBUTEIM TOPMOHOB: MHCYJIMH U ajipeHanuH. [IpodunakTuka caxapuoro nuadera. [louamue o
CMEPOUOHBIX 20PMOHAX HA NPpUMEPE NOJTIOBbIX 20PMOHOE.

JlexapcrTB a JlekapcTBeHHass XUMHUS: OT ATPOXUMHU U (apMaKOTEpanuud 10 XUMHUOTEpanuu. AHTHOUOTHUKHA U JTUCOAKTEPHO3.
Hapkotnueckue Bemectsa. Hapkomanusi, 6ops0a ¢ Hell U npouIaKTHKA.

Pemenne 3 a 7a 4 mo opranuye cKk ol XuMH u. Perienue 3a1a4 Ha BBIBOJ (DOPMYJIIbI OPraHUYECKUX BEIISCTB IO MPOJIYKTaM CrOpaHUs U
MAacCCOBBIM JI0JISIM 3JIEMEHTOB.

Jdemoncrpanuu. [Inasnenue, oOyrivBaHue U TOPEeHUE OPTraHUYECKUX BellecTB. MoJien MOJIEKYJ MpeIcTaBUTENeH pa3IndHbIX KJIACCOB
opranndeckux coeauHeHuil. ['openune merana, 3TuieHa, anerusieHa. OTHOLIEHHE METaHa, dTWUJIEHA, alleTWIeHa M OeH30Jla K pacTBOpaMm
repMaHraHata Kajauss U OpomHOM Boxe. Ilomyuenue sTmieHa peakuued AervapaTallidl dTaHOJA, aleTHIeHa — THAPOIN30M KapOwuia
Kanblus. Paznoxkenne kayyyka Opu HarpeBaHUH, UCIIBITAHUE MPOAYKTOB Pa3JIOKEHUsI Ha HempeneabHocTh. Komnekius o0pa3noB HepTu u
He(PTENpOAYyKTOB, KAMEHHOIO YIJII U MNPOAYKTOB KOKCOXMMMYECKOrOo Ipou3BojcTBa. OkKucieHue crnupra B anpaeruj. KauecTBeHHBbIE
peaKiMy Ha MHOIOAaTOMHbIE CHUPTHL. PacTBopumMocTh ¢deHosa B BoAe Npu OOBIYHON TemrepaTrype W Hpu HarpeBaHuu. KadecTBeHHbIE
peakunu Ha (peHon. Peakumst «cepeOpsTHOTO 3epKaia» albICTHAOB U TIIFOKO3bl. OKUCIIEHHE aJTBJIETHAOB U TIIFOKO3BI B KUCIIOTY C MOMOIIBIO
ruapokcuna meau (ll). KauectBennas peakmus Ha kpaxman. Komnekius sgupHbix macen. Komiekius riactMacce W U3JEIUN U3 HUX.
Komtekns MCKyCCTBEHHBIX BOJIOKOH U HU3AEIWW M3 HUX. B3auMoaelcTBue aMMHUaka U aHWJIMHA C COJIIHOM KUCJIOTOM. Peakiuys aHunnHa ¢
OpomHOIT Bomoi. JlokazarenbcTBO Halmuuusl (YHKIMOHAJBHBIX TPYI B pacTBOpax aMHHOKHUCIOT. PacTBopeHue M ocaxkeHHE OENKOB.
LIBerHble peakiuu OenkoB. ['opeHue nrTuubero nepa u uepctsiHol HUTH. Mopaens Monekyissl JIHK. Ilepexonwl: staHOn — ATUIIEH —
STWJICHTJIUKOJIb — 3THICHTTUKOJIST Meau (11); aTa- Hom — 3TaHans — 3TaHoBast Kucyiota. KoJiekiust miacTMace, CHHTETHYECKHX BOJIOKOH U
u3nenui 3 HuX. PaznokeHune nmepokcuia BOIopoaa KaTaina3zoun ceIporo Msica u ceiporo kaprodeist. Komneknus CMC, comepkanux SH3UMBI.
Hcnoeitanne cpensl pactBopa CMC wunaukatopHoit Oymaroi. Kossekinuss BHUTaMHHHBIX IIperapatoB. McmbITaHue cpeabl pacTBOpa
aCKOpOMHOBOM KUCJIOTHI MHAUKATOPHOM OyMaroi. McnpITaHue anTeyHOro npernapara MHCyJIMHA Ha OeJIoK.

JlaGopaTtopHbie onbIThI. MI3roTOBIIEHHE MOIEJIECH MOJIEKYJI OPraHUUYECKUX coeMHeHN. O3HaKOMJICHHUE C KOJUICKIIHEH oOpa3ioB HePTH,
KaMEHHOTO yIJIsl U MPOAYKTOB UX IepepadoTku. OOHapyX€HHE B KEpPOCHHE HENpeAeSIbHBIX coeMHEHUNH. O3HaKOMJIEHHE C KOJUIEKIUEeH
KaydyKOB M oOpaslaMu H3eiIuil U3 pe3uHbl. PacTBOpeHHe IIHIepuHa B BojJe M B3auMmojelictBue ¢ ruapokcunom meau (I1). Csoiicta
YKCYCHOM KHCJIOTBI, OOIIME CO CBOHCTBaMHM MHHEpPaJIbHBIX KHUCJOT. JlOKa3aTelbCTBO HENMPEAEIBHOIO XapaKTepa >XHUAKOTO >KHUpa.
BzaumoneiicTBue riroko3bsl U caxaposbl ¢ ruapokcuaoM menu (ll). KauectBeHHast peakius Ha kpaxmajl. O3HaKOMJIEHHE C KOJUJIEKIHEH
iacTMacc M u3zenuil u3 Hux. O3HAaKOMJIEHHE C KOJUIEKIIMEN MCKYCCTBEHHBIX BOJIOKOH M M3JeNUN U3 HUX. PacTBOopeHue OEJIKOB B BOJE.
OO6napy>xeHue 6e1KoB B MoJjioke. O3HaKOMJICHUE C KOJJIEKI[MEeH CHHTETUYECKUX BOJOKOH M HU31eNuid 3 HUX. O3HaKOMJIEHHE C KOJUJIEKIHUEeH
CMC, conepxamux sH3uMBI. Mcnbitanune cpenpl pactBopa CMC umaamkatopHot Oymarou. O3HaAaKOMJIEHHE C KOJUJICKIIMEH BUTAMHUHOB.
HcnbiTanue cpeabl pacTBopa aCKOpOMHOBOW KUCIIOTHI MHIMKATOPHOM OyMaroi.

IpakTnyeckas padora Ne 1. Pemenne skcriepuMeHTAIBHBIX 3a/1a4 HA UICHTH(PUKAITAIO OPTAHUISCKUX COCTMHECHUM.

IIpakTH4yeckas padora Ne 2. PacriozHaBaHMe 1aCTMAacC U BOJIOKOH.

OBLIAA XUMUA
IlepuoanyecKknii 3aKOH U CTPOEHHE aTOMA

OrkpseiTue J. U. MenneneeBblM Ilepuonuueck oro 3akoHa. Ilepsvie nonbimku Kiaccupurayu XuMuiecKux 271eMeHmos.
Baxxneilimue NoHATUS XHUMHUHU: aTOM, OTHOCUTEIbHAsl aTOMHasl U MoJieKyispHas Maccel. OtkpseiTue [[. 1. MenneneeBsim Ilepuoanueckoro



3akoHa. Ilepuonnueckuii 3akoH B popmynuposke 1. . Menneneena.

ITepuonuueckas cuctema J[. U. Menneneena. Ilepuoauueckas cucrema JI. M. MenneneeBa kak rpadguyeckoe oToOpakeHHE
Ilepuonnueckoro 3akona. Paznuunblie BapuaHThl [lepunonuueckoil cuctemsbl. Ilepuoasl u rpynnsl. 3HaueHue lleproauydeckoro 3akoHa U
Ilepnoanyeckoi CUCTEMBI.

Ctpo eHue aTtoM a. ATOM — CJIOXHas dyacTula. Omxpovimue 271eMeHmapHblx 4acmuy u cmpoeHus amomad. SIapo atroMa: OpOTOHBI U
HeuTpoHsl. M3otombl. Hzomonvi 6000pooda. DIEKTPOHBI. DIEKTPOHHAs 000JI0YKa. DHEPreTHYeCKul ypoBeHb. OpOurtanu: S- U p-.
d-Opbumanu. PactipenesieHre 3JIEKTPOHOB MO SHEPreTUYSCKUM YPOBHSM M OpOHUTASIM. DJICKTPOHHBIC KOHPUTYPALIMM aTOMOB XHMHUYECKUX
3JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB.

I[lepuo auue ckuil 3aKk OH HCTp oeHHUue aToMm a. CoBpeMeHHOE MOHATHE XUMHUYECKOro asieMeHTa. CoBpemMeHHas (popMyIupoBKa
[lepuonuueckoro 3akona. [IpuumHa NEPUOAUYHOCTH B M3MEHEHHUHU CBOWCTB XHUMHUYECKUX dJIEMEHTOB. OCOOEHHOCTH 3alOJIHEHUS
SHEPreTHYECKUX YPOBHEH B DIJIEKTPOHHBIX OOOJI0YKAX AaTOMOB IEPEXOAHBIX JJIEMEHTOB. DJIEKTPOHHBIE CEMEWCTBa SJIEMEHTOB: S- U p-
snemeHTsl; d- u f-onemenmeor.

CTpOCHI/Ie BelIeCTBa

KoB anenTHa s xumMmude cka s cBs3 b. [loHsTue o koBajieHTHOU cBs3u. OO11as 35eKTpoHHas nmapa. KpatHocTh KOBajJeHTHOU
CBSI3H. DJIEKTPOOTPHULATEIbHOCTD. [lepexkpbleanue 371eK- MpoOHHbIX opoumanel, nu- u cuema-cesasu. KopajeHTHast moJispHas U KOBaJICHTHAs
HEMoJIsIpHasi XUMHYecKkue cBsA3U. OOMEHHBIM U JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl OOpa30BaHMUsI KOBAJIEHTHOH cBsi3u. BemiectBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa JJIsl BELLIECTB MOJIEKYJISIPHOTO CTPOSHHUSI.

MonHasxumuueckas cBsa3b. Karuonsl n annonsl. loHHas cBs3p u ee cBoicTBa. MoHHAasA CBA3b Kak KpaulHUM ciydal
KOBAJICHTHOU MOJISIPHOM CBSI3U. PopmynvHas eOunuya seujecmaa. OmHocumenbHOCmy OeleHUs XUMUYECKUX C853ell Ha munbl.

Meraunyeckasi xuMmuueckass CBs3b. OOmme ¢GU3NYecKue CBONCTBA METAUIOB. 3d8UCUMOCMb  INeKMPONPOBOOHOCMU MEMAlo8 Om
memnepamypui. CrinaBbl. Yephovie u ysemuvle cniagwi.

Arp eratHele C O CTOSIHHS B emie CTB a. ['a3pl. 3akoH ABOTaJpo I Ta3oB. MOJSpPHBIN 00beM ra3zo00pa3HbIX BEHISCTB (MIPHU H. V.).
Kunkocru.

Bo nop onHa s xuMuue cka g CBA3 b. BoopoHas CBsA3b KaK OCOOBIN ClIydall MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUSI. MexXaHu3M ee
o0pa3oBaHMs U BIMSHUE Ha CBOMCTBA BEIIECTB (Ha MpUMeEpe BOJbI). Hcnonvzosanue 600bl 6 Obimy u Ha npouzeoocmee. BuympumonekynapHas
8000POOHASL CBAA3b U ee OUOTIOSUYECKAS PO.Ib.

T nnel kpucta nnuueckux p emeTo K. Kpucrannmueckasa peuierka. MoHHbIE, METaUIMUECKUE, ATOMHBIE M MOJIEKYJISIpDHBIE
KPUCTAIIMYECKUE PELIETKU. AJTIOTpOoNUsi. AMOP(HBIE BEIIECTBA, UX OMAULUMETbHbIE CEOLICNEA.

YUucTteieBemecTBa U cMecu. CMecu 1 XMMHYECKHE cOoeTMHEeHUs. | OMOreHHbIe U reTeporeHHble cmecu. MaccoBasi 1 0ObeMHas
JIOJTA KOMIIOHEHTOB B cMecu. MaccoBast 10Jis1 ipuMeceid. Perienne 3a1aq Ha MacCoOBYIO JIOJ0 mpuMecent. Knaccugukayus sewyecme no cmenenu
UX Yucmomul.

dAucnepcHble cucte M bl. [loustue nucnepcHoit cucremol. JlucniepcHas ¢aza u aucriepcuoHHasi cpena. Knaccudukanus
JUCIIEPCHBIX cucTeM. KoiouoHwle oucnepchvie cucmemul. 30au u 2enu. 3HaveHue OUCNEePCHbIX CUCEM 8 NPUPOOe U HCUSHU 4eN08eKd.

DJIeKTPOJIUTHYECKAS] JUCCOUALUS
PacTtBoO P BL PaCTBOpBI KaK TOMOI'€CHHBIC CHUCTEMBbI, COCTOAIINUEC U3 YaCTHUL PACTBOPUTECIIA, PACTBOPCHHOI'0 BCIICCTBA W IIPOJAYKTOB UX
B3auMoJIelicTBUs. Pacmeopenue rkaxk usuxko-xumuueckuti npoyecc. MaccoBasi 05 PacCTBOPEHHOT'O BellecTBa. [HIBI pacTBOPOB. MoasapHas



KOHYyeHmpayus eewecmea. MunepanvHule 800bl.

Teopusa >INeKTp OJJTUTHUYE CKOU AUC COUMALU HU. DICKTPOIUTHI U HEAJIEKTPOIUTHI. CTETIEHDb AJIEKTPOIUTHYECKON JUCCOIIUAIINH.
CwibHBIC W CIIA0BIe DIICKTPOJIMTHI. Y PAaBHEHUS DIICKTPOIUTHYCCKON nuccoruanuu. Mexanuszm ouccoyuayuu. CmyneHuamas Ouccoyuayus.
Booopoonuviii nokazamens.

KwuciaoThl BCBETE TCOPUH DIICKTPOIUTHYCCKON auccornanuu. OOI1e CBOMCTBa HEOPTAaHUYECKHUX U OPTAHUYECKUX KHUCIIOT. Y CIIOBUS
TEUCHUS PEAKIIUHA MEXKTY JISKTPOJIUTaMu 10 KoHIa. Cneyuguueckue ceoticmea azomuotl, KOHYEHMpUpPOBAHHOU CEPHOU U MYPABbUHOU KUCTIOM.

O CHOBaHU S B CBETE TCOPUU DIICKTPOIUTUISCKON TUCCOIHAIH, UX KIacCHU(UKAIHS U OOIHe CBOUCTBA. AMUHbL KAK OpeaHUiecKue
ocnosanus. CpagHenue c60LCME aMMUAKd, MEMUIAMUHA U AHUTUHA.

C 0 T U B CBETE TEOPHUH DJICKTPOIUTHUCCKON JTUCCOIHAINH, UX KiIaccudukamus u obmue cBoiictBa. Conu Kucivle u ocnoenvie. Conu
opeanuyeckux Kuciom. Mboiia. DISKTPOXUMHUYECKUM PsJiI HaNpsDKEHWH METAJUIOB W €r0  HCIIOJb30BaHUE JJISI  XapPaKTePUCTUKHU
BOCCTAHOBHTCIBHBIX CBOMCTB METAJLIIOB.

I'm 1 p onwu3. Cioyuyau ruaponusa coneid. Peakius cpenst (pH) B pacTBOpax rupoU3yIONIUXCS CONeH. [ uoponus opeanuieckux 6e- ujecms,
e2o 3HaueHue.

XuMu4YecKHe peakunu

K na c cudukanus xumuue CKUX p eakuu . Peaxkyuu, uoywue de3 uzmenenus cocmasa geujecms. Knaccupukamus mo 4uciy U COCTaBy
pearupyronmx BEHISCTB U MPOJYKTOB peakIMu. Peakiuu pas3ioKeHus, COSIUHCHUS, 3aMeIIeHUs] 1 oOOMeHa B HEOPraHWYECKON XuMuU. Peakyuu
npucoeouHenus, OmujenjieHus, 3amMewjeHus U U3oMepusayuu 6 opeaHudeckou xumuu. Peakyuu noaumepuszayuu Kaxk 4acmuulil CAyuai peaxyuil
NpUCOeOUHeHUsl.

T erioB oii 3 @ ¢ eKT XUMHUUE CKUX P €aKIy . DK30- U DHJIOTEpMHUYECKUE peaknu. TepMoxumMuieckue ypaBHenus. Pacyer konnuectBa
TETJIOTHI IO TEPMOXUMHYECKUM YPABHEHUSIM.

Ck op ocTh XHUMHUE CKHUX p eaknu H. [loHATHE O CKOPOCTH XMMHUYECKUX PEAKIHUN, AaHAJTUTUUECKOE BBIPAKEHHUE. 3aBUCUMOCTD
CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIUH, JaBJICHUS, TEMIEPATyPhl, IPUPOJbI PEarupyroIIUuX BEIIECTB, MIOMAAA UX COMPUKOCHOBEHUs. 3aKOH
TEeUCTBYIOIINX Macc. Peuenue 3a0ay Ha Xumudeckyo KUHEemuK).

K a Tt a 1 u 3. Karanuzaropel. Karanus. [omocennwviii u cemepocennviti xamanu3. IIpumepbl KaTaJUTHYECKHUX IPOILIECCOB B
MMPOMBIIIJIEHHOCTH, TE€XHUKE, ObITy. DepMeHTHl W UX OTIWYHUS OT HEOPTraHWYECKHX KaTaiau3aTopoB. [IpumeHeHuMe KaTaau3aTOpOB U
(bepmenToOB.

XuMuuyeckoepaBHOBecHe. OOparumbie U HEOOpaTUMbIE peakIuu. XUMUUECKOE paBHOBECHE M CIIOCOOBI €0 CMEIIEHUs Ha MpUMepe
nojiyueHus aMmmuaka. Cunmes ammuarka 6 npomviuiiennocmu. Ilonamue 06 onmumanbHbiX YC0BUAX NPOBEOEHUS MEXHON02UUEeCK020 Npoyeccad.

OKHUC JIUTEJIBHO-B O C CT aHOBUTE JbHBIE nponeccbl. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTENb U
BocctaHoBUTeNb. OKuHCIIeHME ¢ BoccTaHoBieHHE. (COCTaBICHHE YPAaBHEHHU OKHCIMTEIIFHO-BOCCTAHOBHUTEIBHBIX pPEAKIMA METOI0M
AIIEKTPOHHOTO OajaHca.

O O0mue cBolicTBa MeTalloB. XUMHAYECKHE CBOMCTBA METAJIIOB KaK BOCCTAHOBHUTEJICH. B3auMoielicTBriE METAJIIIOB C HEMETaIJIaMU,
BOJIOM, KMCJIIOTAaMU U pacTBOpaMu cosier. MeramnorepmMus.

K opp o 3ust MeT a JIIOB Kak oxuciumenbHo-eoccmanosumenvsiil npoyecc. CrocoObl 3alUTh METAIIIOB OT KOPPO3HUH.

O Omme CBOWMCTB a HEMET a JIJI0 B. XUMHYECKHE CBOMCTBA HEMETAJUIOB KaK OKHCIIUTENe. BzanMoaeiicTtBue ¢ MeraniamMu, BOOOPOIOM U
IApyrumMu  Hemetauiamu. (CBOMCTBa HEMETAJUIOB KaK BOCCTAaHOBHUTENCH. B3anMonencTBue C NPOCTBIMH M CJHOKHBIMHM BEIIECTBAMU-
okuciuTensIMu. Oowasn xapakmepucmuKka 2ai02eHo8.

DnekTp onu 3. Obwue cnocodwl NOIYUEeHUsT MEMAIO8 U HEMEMALN08. DIEKTPOIIN3 PACTBOPOB M PACIIABOB DJICSKTPOJUTOB HA MPUMEPE



XJIOpUJa HAaTpHUsl. DIJIIEKTPOJIUTUUECKOE NOJIyYEHUE altOMUHUA. [IpakTHueckoe 3HaU€HUE DIIEKTPOIIN3A. [ a1b8aHONIACIMUKA U 2ANb8AHOCTESUSL.
3akiaio e Hu e llepcnekTuBbl pa3zBUTHUS XUMHUUYECKOM HAyKHM U XMMHUYECKOTO MPOU3BOJCTBA. XUMHS U OpoOJieMa OXpaHbI
OKpY’Karolleu Cpebl.

JdemoncTpauun. Pazmuuneie ¢opmel [lepuoanyeckoit cucrtemnl JI. M. MenneneeBa. Moaenb KpUCTAUIMUECKON PEIISTKHA XJIOpHIIa
HaTpus. OOpa3lbl MHUHEPAJIOB C MOHHON KPHUCTAJUIMYECKOM PEHIETKOM: KaJiblIuTa, rajauTa. MoJiean KPUCTAIIMYECKUX PEIIETOK «CYXOro
npaa» (WM moma), anmasa, rpadura (Wim KBapra). Mojenb MOJSIpHOTO OObeMa ra3oB. Tpu arperaTHbBIX COCTOSIHHsS BoAbl. OOpasiibl
pa3IUYHBIX JUCIIEPCHBIX CHUCTEM: AMYJIbCHUH, CYCIICH3WM, a’posojiek, rener u 3osei. Koarymsmus. Cunepesuc. Dddexr Tunmans.
HcnipiTanue pacTBOPOB DJJIEKTPOJUTOB W  HEIJIEKTPOJIUTOB HaA MNPEeAMET JUCCOLMALMU. 3aBUCUMOCTb CTEHEHHU DSJICKTPOJIUTHUYECKOU
JIUCCOLIMAIIUN YKCYCHOM KHUCJIOTHI OT pa3zbaBieHus: pactBopa. [Ipumepsr peakuuii HOHHOro oOMeHa, UIyIMX ¢ 00pa3oBaHUEM OcajiKa, raza
WM BOJbl. XHWMHUYECKHE CBOWCTBA KHCJIOT: B3aMMOJICHCTBHE C MeETaUIaMH, OCHOBHBIMU W aM(OTEPHBIMU OKCHIAMH, OCHOBAHUSIMHU
(1IemoyamMu 1 HEPaCTBOPHUMBIMU B BOJIE), COIsIMU. B3anMoaeicTBre a30THOM KUCIIOTHI ¢ MeAblo. OOyrinBaHue KOHIIEHTPUPOBAHHOMN CEpHOM
KHCJIOTOM caxapo3bl. XUMHUYECKHME CBOWCTBA IIEJIOYEH: pEaKIUsl HEUTpaIM3alliy, B3aUMOJCHUCTBUE C KHUCJIOTHBIMHA OKCHUAAMH, COJISIMHU.
PaznoxkeHnue HepacTBOPUMBIX B BOJAE OCHOBAaHUM NOpH HarpeBaHWM. XHWMHUYECKHME CBOMCTBA COJIEH: B3aUMOJEHCTBHUE C MeETaJlaMH,
KHCJIOTaMHU, MeJIoYaMu, ¢ ApyruMu cossimu. ['maponn3 kapouaa kanenus. Mzyderue pH pacTBOpOB rHAPOIU3YIONIUXCS COJICH: KapOOHATOB
LIEJIOYHBIX METAJJIOB, XJIOPUJA U alleTaTa aMMOHHUS. DK30TEPMUYECKHUE U YIHAOTEPMUUYECKUE XUMUYECKHE peaKuU. TernaoBblie ABJICHUS MPHU
pacTBOPEHUH CEPHOWM KHUCIOTHI M aMMHUAYHOM CEIUTPhl. 3aBUCHUMOCTb CKOPOCTH PEaKIUU OT TMPUPOABI BEIIECTB Ha IMpPUMEpPE
B3aUMOJICUCTBUSI PACTBOPOB PA3IMUYHBIX KHUCJIOT OJMHAKOBOW KOHIIEHTpAIlMM C OJIMHAKOBBIMU KyCOYKamMu (TpaHysaMH) IMHKa U
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJJIOB (MarHusi, IIMHKA, YKEJIe3a) C paCTBOPOM COJISTHOW KHCJIOTHI. B3anmMmojielicTBHe pacTBOPOB CEPHOMU
KHCJIOTHI C PacCTBOPaMH THOCYJIb(aTa HATPUS Pa3IUIHON KOHIIEHTPAIIUU U TeMIlepaTypbl. Moiesb KUISAIIero ciios. PaznoxkeHue nepokcuaa
BOJOpOAA C TOMOIIbI0 Heopranudeckux katanmuzatopoB (FeClo, Kl) u npupoaHbix 0OBEKTOB, COJACpIKAIIMX Katajasy (ChIpoe MsICO,

kaptodens). Ilpocteiimme OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC PEAKIIMHU: B3aWMOJICHCTBHUE IIMHKA C COJISTHOM KHCIOTOM M JKele3a C
cyabdarom menu (I1). Monaens snexrponuzepa. Mojienb 3JI€KTPOIU3HON BaHHBI IS TIOJTYUYCHUST aTFOMUHUS.

JlaGopaTopHbie omnbIThbl. OnpeneleHHe THUMNA KPUCTAJUIMYECKOH PEIIEeTKH BEIIeCTBA M OINHMCAaHUE ero cBOMCTB. O3HakoMJIEHHE C
JIUCTIEPCHBIMU CUCTEMaMHU.

Peakmun, uayimpe ¢ oOpa3oBaHHMEM oOcajka, ra3a WJIM BOJbI. B3auMOJCHCTBUE COJISIHOW KHCIOTHI ¢ IIMHKOM, okcugom meau (1),
ruapokcugiom Mmenu (1), kapOonatom kanbrusi. B3amMmopeiicTBue pacTBOpa THIAPOKCHA HATPHUS C COJSIHOM KHCIOTOM B IMPUCYTCTBUU
(dbenondranenna, ¢ pacreopom xsopuaa skeie3a (l11), ¢ pactBopom conu amomunus. BzanmoseiictBue pactBopa cyibdara meau (1) ¢
’KeJIe30M, U3BECTKOBOM BOJIOH, pacTBOpPOM Xjopuaa Kanbius. [lonydyenue ruapokapOoHaTa KaabIUsl B3aUMOJAECHCTBHEM U3BECTKOBOM BOJIBI C
okcuaoMm yriepoaa (1V) (BeiapixaeMbiii Bo3ayX). McnibiTaHMe MHAUKATOPOM PAacTBOPOB T'MIPOJIM3YIOUINXCS U HETHAPOIU3YIOIIUXCS COJIEH.
Peaknusa 3amemenust Meau »kene3oM B pactBope  cyibdara meau (Il). Ilomyuenue kuciaoposa pasioKeHHEM IEpPOKCHIa BOJOpOAa C
MoMoIbl0 AuoKcuaa Mapranua. [lomydenue Bogoposa B3aUMOAEUCTBUEM KHCIOTHI ¢ HUMHKOM. O3HaKOMIJIEHHE C TIperaparaMu ObI-OBOM
XUMHU, COJIEPKAITUMH SH3UMBI.

IIpakTnyeckas padora Ne 1. [lonyuenne n pacrio3HaBaHHE I'a30B.
IpakTnueckas padora Ne 2. Penienue skcniepuMeHTaIbHBIX 337a4 HA UASHTU(PUKAIIUIO HEOPraHUUECKUX U OPTaHUYECKUX COSIMHEHUN.

IMpakTuueckas padora Ne 3 (0151 08yxuacosozo éapuanma uzyuenus kypca). I' eHeTndecKas CBSI3b MKy Pa3IUYHBIMU KJIACCAMU HEOPTaHHYECKUX H
OpPraHUYECKHX BEIIECTB.



IUIAHUPYEMBIEPE3VJIbTATBI U3YUEHM A YVUEBHOI'O ITPEAMETA «XUMIA» HA YPOBHE CPEJIHEI'O OBILIETO OBPA30BAHUA

BoinyckHuKk Ha 6a30BOM YPOBHE HAYYHTCH:

— IOHUMAaTh XUMHUYECKYIO KAPTUHY MHPa KaK COCTAaBHYIO YAaCTh LIEJIOCTHOW HAYYHOU KapTUHBI MUPA;

— pacKpbIBaTh POJIb XMMHUHU U XUMHUYECKOTO IIPOU3BOACTBA KaK MPOU3BOAUTEIbHON CUIIBI COBPEMEHHOT'0 OOIIECTBA;

— (GOopMyIMpOBATh 3HAYCHUE XUMUH U €€ JOCTHKEHUH JJI TOBCETHEBHOM KU3HH YEJIOBEKA;

— yCTaHaBJIWUBAaTh B3aUMOCBSI3b MEXKAY XUMHUEHN U JIPYTMMH €CTECTBEHHBIMU HayKaMU;

— (opMynHpoBaTh OCHOBHBIC IIOJIOKEHHUSI TEOPUM XUMHYECKOTO CTPOCHHUS OpraHMYecKnx coenauHenuit A. M. BbyrtinepoBa u
WUTFOCTPUPOBATH UX IIPUMEPAMHU U3 OPraHUYECKON U HEOPraHUYECKON XUMUU;

— apryMeHTHUpPOBATh YHUBEPCAJIbHBIN XapaKTep XUMHUUECKUX ITOHITUH, 3aKOHOB U TEOPHUU IS OPraHUYECKON U HEOPTaHUYECKOU XUMUU;

— (dopmynuposats [lepuonnueckuit 3akon . 1. MennaeneeBa 1 3aKOHOMEPHOCTU U3MEHEHUN B CTPOCHUHM M CBOMCTBAX XMMUYECKUX
SJIEMEHTOB M 00pa30BaHHBIX MU BEIlleCTB HAa ocHOBE [leproandeckoii cuctembl Kak rpaduyeckoro oroopaxkenus [lepuoanyeckoro 3akoHa;

— XapaKTEepU30BaTh S- U P-3JIEMEHTHI, a TAKXKE JKEJIE30 110 UX IT0J10KeHuIO0 B [lepnonnueckoi cucreme 0. 1. Menneneesa;

— Kkjaccu(UIMpoBaTh BHUJbI XUMHYECKOW CBS3M M THUIBI KPUCTAJUIMYECKUX PEHICTOK, OOBSICHATh MEXaHU3Mbl HUX OOpa30BaHUS U
JI0Ka3bIBaTh €AUHYIO TIPUPOY XUMHUECKUX CBsI3€H (KOBAJICHTHOM, MOHHOM, METAJJIMYECKOM, BOJOPOHOM);

— OOBACHATH MPUUUHBI MHOTOOOPa3Us BEIIESCTB, UCIIONB3YS SBJICHUS U30MEPUHU, TOMOJIOTHHU, aJUIOTPOIHH;

— KJaccu(puuUpoBaTh XMMHUUYECKHUE PEAKIIUM B HEOPTAaHUUYECKON U OpraHMYE€CKOW XMMHU 110 PA3JIMYHBIM OCHOBAHUSAM U yCTaHABJIMBATh
cnenr(pUuKy TUIOB PEAKIHUI OT OOIIEro Yepe3 OCOOEHHOE K €IMHUYHOMY;

—  XapaKTepHu30BaTh THAPOJIN3 KaK CIIEIH(UIHBII OOMEHHBIH MPOIECC U paCKPBIBATh €T0 POJIb B )KUBOM M HEKUBOM NIPUPOJIE;

—  XapaKTepHu30BaTh dJIEKTPOIU3 KaK CHEIU(PUYHBIN OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U ero NMPakTHYECKOE 3HAUEHUE;

— XapaKTepHu30BaTh KOPPO3UIO METAIIIIOB KaK OKMCIINTEIbHO-BOCCTAHOBUTEIIBHBIN MTPOLIECC U ITPEIIaraTh CIIOCOOBI 3allIUTHI OT HEE;

— KJIaccupUIMPOBATh HEOPTAaHUYECKHUE U OPTAaHUYECKHUE BEIIESCTBA;

— XapaKTepHu30BaTh OOIIME XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX KJIACCOB HEOPTaHMYECKHUX M OPraHUYECKUX COEAUHEHUM B IUJIaHE OT
00111ero yepe3 0COOEHHOE K €IMHUYHOMY

— HCIOJB30BaTh 3HAKOBYIO CUCTEMY XMMHUUYECKOTO SI3bIKa s OTOOpa’keHUs cocTaBa (XUMHUYECKue (POpPMyIIbl) U CBOUCTB (XUMUYECKUE
YpaBHEHUSI) BEIIECTB;

— HCIIONIL30BaTh TpaBUJIa U HOPMBI MEXKIYHAPOJTHOW HOMEHKJIATYpHl IS Ha3BaHUW BellecTB IO QopmynaM H, HAOOOpOT, s
COCTAaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (POPMYJT COCTMHEHUHN IO UX Ha3BaHUSIM,;

— 3HaTh TPUBHAIbHBIC HA3BAHUS BAXKHEUIITNX B OBITOBOM OTHOIIEHUH HEOPTAaHUYECKUX U OPTAHUYECKUX BEIIIECTB;

— XapakTepu30BaTh CBOMCTBA, IMOJTYUYECHHUE U TPUMEHEHUE BaXXHEUIIINX TIPEJICTABUTENICH KJIACCOB OPTAaHUYECKUX COSTMHECHUHN (aJIKaHOB,
aJIKEHOB, AaJKWHOB, AaJKaJHUCHOB, apOMATHYECKHUX YIJIE€BOJOPOJOB, CIHUPTOB, (EHOJIOB, aJbICTHIOB, IPEACILHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT, CIIOKHBIX 2(UPOB U )KHUPOB, YTIIEBOJIOB, AaMUHOB, aMUHOKHUCJIOT);

— yCTaHaBJIMBATh 3aBUCUMOCTH SKOHOMHUKHU CTPaHBI OT JTOOBIYU, TPAHCIIOPTUPOBKHU U NepepabOTKU YTIIEBOJOPOIHOTO ChIpbs (HePpTH U
MIPUPOJTHOTO Ta3a);

— DKCIEPUMEHTAJIbHO MOJTBEPKJIaTh COCTAaB W CBOMCTBA BAXXHEUIIMX IIPEJICTABUTENIEM HM3YyUYEHHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB C COOJIIOJICHHEM TIPaBUJI TEXHUKH OE€30MaCHOCTH JJIsI pabOThl ¢ XMMHYECKHUMH BEIISCTBAMH U J1a0OpPaTOPHBIM
000OpyIOBaHUEM;

— XapakTepu30BaTh CKOPOCTh XUMHUYECKOU PEAKIIUH U €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB;



— XapakTepu30BaTh XUMHUYECKOE PABHOBECHE U €r0 CMEICHHUE B 3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB;

— TIPOU3BOJUTH pacCUEThl MO XUMHYESCKUM (PopMyiamM U ypaBHEHHUSIM Ha OCHOBE KOJHWYSCTBEHHBIX OTHOIICHUU MEXJAy Y4YaCTHHUKaAMU
XUMHYECKUX PEaKIUI;

— coOmoaaTh TpaBUjIa HSKOJOTHYECKOW O€30MacHOCTH BO B3aMMOOTHOIICHUSX C OKPYXXKAIOIIEH Cpenod mnpu OOpallleHuH C
XUMHYECKHMU BEIIECTBAMM, MaTEpHUaJIaMH U IIPOLIECCAMM.

BoinyckHHK Ha 6a30BOM YPOBHe MOJIYYHT BO3MOKHOCTb HAYYHTHCS:
—  UCNONb308aMb MEeMOoObl HAYYHO20 NOZHANUS NPU BLINOTHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMENbCKUX 3A0at XUMUYECKOU MeMamuKy;
— NPOCHO3UPOBAMb CMPOEHUE U CBOUCMBA HE3HAKOMbBIX HEOP2AHUYECKUX U OP2AHUYECKUX 8elieCms Ha OCHO8e AHAI02UU;

—  NPOCHO3UPOBAMb MedeHUe XUMUYECKUX NPOYecco8 6 3AGUCUMOCTU OM YCI0GUU UX NPOMEKAHUSs U Npediazsamsv CHocobbl YRpasieHus Smumu
npoyeccamu,

—  YCMAaHAasIu8amy 63auMOCEA3U XUMUL C NPEOMEMamu yMAHUMAapHo20 Yyukaa (1361KoM, Tumepamypotl, MUpo8ou Xy00lceCmeeHHOU KY1bmypoil);

—  packpuleams pojib XUMUYECKUX 3HAHUL 8 Oy0yujell Npakmuyeckoll 0esmeibHOCm,

—  pacKpwleams poJib XUMUYECKUX 3HAHUL 8 YOPMUPOBAHUU UHOUBUOYATILHOU 00PA308aMENbHOU MPAEKMOPULL;

—  NPO2HO3UPOBAMb CNOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 8euyecms Nposasisamsb OKUCIUMENbHbIe U/UIU 860CCMAHOBUMENbHbIE CEOLICEA C
yuemom cmeneHetl OKUCIEHUs INeMEHMO8, 00PA3VIoOuux ux;

— apeymenmuposamsv eOUHCMBO MUPA eujecms YCMAaHOBIeHUEM 2eHEMUYECKOU CE513U MeAHCOY HeOP2AHUYECKUMU U OPAHUYECKUMU 8eUeCEamu,

—  81ademb XUMU4eCKUM A3bIKOM OJisl 0002AUeHUs CIOBAPHO20 3aNaAcd U pa3eumus peyu,

—  Xapakmepuzoeamsv CMAHOGIEHUe HAYYHOU meopuu Ha npumepe omkpvimusi Ilepuoouueckoeo 3akoHa u meopuu XUMUYECKO20 CMPOeHUs.
OpeaHUYEeCKUX Beujecms,

—  Kpumu4ecku OMmHOCUMbCSL K NCe80OHAYYHOU XUMUYECKOU UHDOpMayul, NOLYYaAeMoll U3 Pa3HblX UCHOYHUKOS,

— ROHUMamb 2100aNbHLIE NPOodIEMbL, cmosiwue neped ueroseuecmeom (IKonocuuecKue, IHepeemudecKue, Cbipbesble), U Npediazams Nymu ux
PewerUst, 8 MOM YUCLE U C NOMOWbIO XUMUU.



TEMATHYECKOE IIJIAHUPOBAHME. OPIAHUYECKA Sl XUMHU L. BA30BBI YPOBEHb. 10 KJIACC

(1 u B HEeMIO, BCero 34 u.)

N Tema. Ilnannpyembie pe3yJibTaThI
]
Hara JleMoHCcTpanus ONbITOB. OcHoBHOe coiepikaHNe YPOKa JIn4HOCTHBIE
n/n IIpeameTHbIE
HUcnoan3oBanue HOP MertanpeameTHbie
TEMA 1. TEOPUA CTPOEHUA OPTAHUYECKUX COEJMHEHUUN
HaOnronenue, Hcnonvzoeams OCHOBHEBIC
1 MeToabl HAyYHOT'O PeryasTuBHbie:
MPEANOI0XKEHHE, WHTEJIJICKTYaJIbHbIC
MO3HAHU. 1. CtaBuTh yueOHBIC 33]]a41 HA OCHOBE
runote3a. [Touck orniepanuu (¢popmynuposams
JdemMoHcTpanuu. . COOTHECEHHMS TOT'0, YTO YK€ U3BECTHO U
N 3aKOHOMEPHOCTEH. TUNOTE3Y, NPOGOOUMb AHATIN3 N
BuneodparmenTsl, cnaiasl ¢ N YCBOEHO YYaIlIMMCS, U TOTO, YTO emIé
HayunsbIii 5KCrIeprMeHT. " CUHTE3, 00001IIeHNE,
HU300paKCHUSIMU HEU3BECTHO.
N BriBog. 8b1A6/151Mb TPUUNHHO-
XHMHUYECKOU 1abopaTopuy, 2. CamoCTOSATENFHO OOHAPYKUBATh U
CIIeICTBEHHBIE CBA3H),
MMPOBEASHUS XUMHUIECKOTO (dhopMyTupOBaTh YIeOHYIO ITPoOIEMy,
POGOOUMb SKCIEPUMEHT 9
3KCIIEpUMEHTA. OTIpeIeNIATH LEeNb yuyeOHOU
U Qurcuposamsv ero
JIesATeIbHOCTH.
pe3ynbTaThl
C IOMOIIIBIO POJTHOTO SA3bIKA U
Ilo3HaBaTeJbHbIC:
SI3BIKA XMMUH.
> 1. CaMOCTOATEIBLHO BBIIEIATH U
[Ipeamer CraHoBIICHHE Pasznuuams ipeiMeTHI (hopmypoBaTh IO3HABATENBHYIO LEJIb.
OpraHI/I‘-IeCKOI\/’I OpraHquCKof/’I XUMHWHU KaK OpraHquCKOﬁ u 2. AHaJ'H/I3I/IpOBaTL, CpaBHUBATD,
XUMUH. Hayku. Butanusm u ero HEOpPraHW4eCKOM XUMUHU, KJ1acCH(pUUMPOBATh 1 060011aTh QaKThl 1
kpax. Onpenenenue MHUHEpaJIbHbIE U ABJICHUA.
JdemoHncTpanum.
Komnexis 3JIEMEHTHOT'O COCTaBa OpraHu4YecKHe BEIIeCTBa.
TPHPOTHBIX OpPraHUYEeCKUX Knaccuguyuposams KommyHHKATHBHBIE:
I/ICKyCCTBeH’HBIX - COEIUHEHU. OpraHuyYecKue BEeIecTBa no 1. CaMOCTOSATEILHO OPraHU30BbIBATH
CHETCTHICCKIX [lnaBnenue, oOyrnuBanue HUX IIPOUCXOXKIACHUIO Ha y4eOHOe B3aMMO/ICHCTBHE B IPYIIIe
OpTaHHUECKHX U TOPEHUE OPTraHUYECKUX IIPUPOJHBIE, HCKYCCTBEHHBIE (ompezensiTh OOIIME LeNH, PACIPEACIIATD
N BelIeCcTB (Ha MpuMepe U CUHTETUYECKHE. pOJIH, IOroBapUBaTLCA APYT € APYTOM 1
COEIVHEHUH,
MATepHANIOB H caxapo3sl). Ilposooums u nabarooams T.JL.).
T — XUMHUYECKUNA IKCIIEPUMEHT. JINYHOCTHRBIE:
1 l; : 1. ®opMupoBaTH OTBETCTBEHHOE
1 aoopaTopHme ONBITHI. OTHOIIEHHE K YUEHHIO,
- DHpeicsicHne 2. opMUpPOBATH CAMOYBKEHHS U
MEHTHOT' TaB
SJICMCHTHOrO COCTaBa SMOILIMOHAIIFHO- TTOJIOKHUTEIHHOE
FaHUYECKUX
op ccKl OTHOIIIEHNE K cebe, FOTOBHOCTh
COCAHHCHUH. OTKPBITO BBIPAXXaTh U OTCTaWBATh CBOIO
MTO3UIIHIO.




Teopust ctpoeHust

OPraHUYCCKUX COGHHHGHHﬁ.

JlaGopaTopHble ONbITHI.

2. UsroroBienue moaemueii
MOJIEKYJI OPTraHUYECKUX
COCIUHCHU.

OCHOBHBIE TTOJIOKESHUS
Teopuu cTpoeHus A. M.
bytneposa. BaneHTHOCTS.
DneMeHTHI C TOCTOSTHHOM
U IIEPEMEHHOU
BaJICHTHOCTBIO.
CrpykTypHBIE QOPMYITBI
HeopeaHUuyecKux u
OpPraHUYECKHX BEIIECTB.
Tunsl yenepoousix yenouex:
JIUHEUHAs, pa36emeneH Az,
samxHymas. Kpamnocmo
XUMUUECKOU CEA3U.
Hzomepus. Buowi
uszomepuu. llonsitue o
B3aMMHOM BIIUSTHUH
aTOMOB B MOJIEKYJIax
OpPraHWYECKHX BEIIECTB.

ObvacHams IPUIUHB
MHOT000pa3us

OpPraHWYEeCKUX BEIISCTB U
0COOCHHOCTH CTPOCHHSI

aroma yrieponaa. Paziuuams
TIOHSTUS «BAJICHTHOCTh» H
«CTEIICHb OKUCIICHUS,
onepuposams AMH.

Ompasicamsb COCTaB U

CTpOEHHE OPTaHUYIECKUX
COCIMHEHUN C IIOMOILBIO
CTPYKTYPHBIX (OPMYIT U
MOOenuposams uxX

MOJICKYJbl. Paziuuamo

TIOHATHUS «A30MEP» U

«TOMOJIOTY.

Hasvieams n3ydeHHbBIE TOIOKESHUS
TEOPUH XMUMHUYECKOT'O CTPOCHUS A.
M. bytneposa.

PeryasiTuBHbIe:

1. BeraBurate Bepcuu perieHus
npoOJeMbl, 0CO3HABATh KOHEUHBIN
pe3yibTaT, BEIOUPATh U3 MPEATIOAKEHHBIX
1 UCKaTh CAMOCTOSTENILHO CPEeICTBA
JOCTIDKEHHS 1IETTH.

Ilo3HaBaTeJbHbIE:

1. CtpouTts MOTUYECKOE paCCYXKACHNE,
BKJTIOYAIOIIEe YCTAHOBIICHHE

MPUYUHHO- CJIC/ICTBEHHBIX CBSI3CH.
KoMMyHHKaTUBHBIE:

1. YuureiBaTs pa3Hble MHEHUS U
WHTEpECH 1 000CHOBBIBATh COOCTBEHHYIO
MTO3UIIHIO.

JInyHOCTHBIE:

1. TIposiBNSATH YCTOHYMBBIN Y4EOHO —
MO3HaBaTeNbHBIN HHTEPEC K HOBBIM
croco0aM pemieHus 3a1ad.

TEMA 2. YI'JIEBOJOPO/bI U UX ITPUPOJHBIE NCTOYHUKU

ITpupoaHsbIil ra3 Kkak
HUCTOYHUK YTJIEBOAOPOIOB.
HdemouncTpanun. Komrexius
BEIIIECTB U MaTEePHUAJIOB,
MOJy4YaeMbIX Ha OCHOBE
OPUPOTHOIO rasa.

ITpuponanslii rasz, ero
COCTaB U HaIpPaBIICHUS
HMCIIOJIL30BaHUS B
Ka4yeCcTBE TOILUIMBA U
XUMHUYECKOTO CHIPhSI.
Komnesepcus memana.
Cunmes-eas u eco
ucnoavsosanue Ois
NOJY4eHUs CUHMEMUYEeCKO20
OeH3uHa U Memanoaa.

Xapaxmepuzosamwv cOCTaB
OCHOBHBIEC HAIIPaBJICHUS
WCIIOJIb30BAHUS U
repepabdOTKH MPUPOTHOTO
rasza. Yemanasnusamo
3aBHCHUMOCTb MEKIY
o0BeMaMH JOOBIYU
npupoaHoro raza B PO u
ormxeroM. Haxooumeo
B3aMMOCBSI3b MEXKIY
HW3y4aeMbIM MaTepUajIoM U
Oynmyuieit
npodeCCHOHATbHOM
JIeSITeIbHOCTBIO.

[IpaBuia sKOJIOTHYECKH
rPaMOTHOI'O TIOBEICHUS U
Oe3zomnacHOTo oOpaImeHus ¢
MIPUPOIHBIM T'a30M B OBITY U Ha
MPOU3BOJACTBE.

PeryasiTuBHbIE:

1. CocraBnsats (MHIUBUAYATHHO WIIH
B TPYIIIE) IJIaH PEIICHUS TPOOIIEMBI.
2. Paboras no many, cBepsITh CBOM
JIEACTBUS C TENBIO U, IPA
HEO0XOMMOCTH, UCTIPABIISATH OIIHOKH
CaMOCTOSTENbHO.

3. B auanore ¢ yunrtenem
COBEPIICHCTBOBATH CAMOCTOSTENLHO
BbIPa0OTaHHBIC KPUTEPUH OLICHKH.

Ilo3HaBaTeJbHBIE:

1. BoisBIATE NPUYMHBI U CIIEACTBUS
IIPOCTHIX SIBJICHUH.

2. Co3naBaTh cXxeMaTHYECKHE MOAETIH C
BBIJICJIEHUEM CYILIECTBEHHBIX
XapaKTEePUCTUK OOBEKTA.

3. [IpeoOpa3oBbIBaTh HHPOPMAIIHIO U3
OJIHOTO BHJIA B IPYToii (Tabnuity B




IIpenensHbIE
YIJIEBOAOPOIBI. AJTKaHHEI.
JdemoHcTpanuu.
[IIapocTepxkHEBBIE U
00BEMHBIC MOJCITH MOJICKYJT
MEPBBIX MPEIICTABUTEIICH
KJlacca ajJKaHOB.
dusznyeckue cBOCcTBa
razoo0pa3HbIX (IpomaH-
OyTaHOBasi CMECh B
3aKHTAJIKE), KUIKUX
(OeH3UH) U TBEPJIBIX
(mapacdun) anKaHOB:
arperaTHoe COCTOSIHHUE,
pacTBOPUMOCTh B BOJIC.
I'openue nponan-
OyTaHOBOI cMecH
(3axxuranka). OTHOIIICHHUE
aJIKaHOB K PacTBOPY
IepMaHraHaTa Kajaus u
6pomuoii Boae/

3HadYeHUEe TIPUPOTHOTO
ra3a ¥ WHbBIX NMpeaeTbHBIX
YIJIEBOJIOPOJIOB B KAYECTBE
TOTUJIMBA U XUMHUYECKOTO
ChIpbsl. MeTaH U Apyrue
aJIKaHbI KaK COCTaBHAasI
4acTh IIPUPOJTHOTO rasa.
XHUMHUYECKHE CBOMCTBA
MeTaHa,

00y CIIOBIIMBAIOIIHAE €TO
npuUMeHEHHE (TOpCHHUE,
TUPOITU3,
raJIOreHUPOBAHUE).

I'omomoru merana,
HM30MEpUs U HOMEHKJIATypa.
HerunpupoBanue
staHa.Kpexune u
uzoMepu3ayus aIKaHos.
AnxuneHvie paouxanol.
Mexanusm
€c680000HOPAOUKATLHOZO
2a102eHUPOBAHUS ANIKAHOB.

OmnpenensaThb

NIPUHAJJIEKHOCTh BEIIECTB K
Ppa3IUYHBIM THUIIAM

(TIpenenbHBIM UIIH

HeIpeaeabHbIM) U KJ1accaMm
yriaeBoopoaoB. Ha3zeiBats

HUX [0 MEXAYHapOaHOUI
HOMEHKJIaType,

XapaKTepU30BaTh CTPOCHUE

U CBOMCTBA BaXKHEUIITUX
npeacTaBUTesel, HAOII0AaTh U
OIHCHIBATH IEMOHCTPALIMOHHBIN
SKCIIEPUMEHT C TOMOILBIO POJIHOTO
A3bIKA U s13bIKa XuMuu. O00011aTh
3HaHUA U A€J1aTh BBIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHHUS
CBOMCTB yIJ1€BOAOPOAOB B
T'OMOJIOTHYCCKUX pAaax. Paznnuath
TIOHSITHUSL «KU30MEP» U «TOMOJIOT».

TEKCT | TIp.).

KoMMyHHUKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
Y TIO3WIINIO, 3371aBaTh BOMIPOCHI, CTPOUTH
MOHSTHBIC JUISI TAPTHEPA MOHSTHUS.

2. YUUTBIBaTh pa3Hble MHCHUS U
CTPEMHUTHCS K KOOPIWHAINH Pa3TMIHBIX
MTO3UIINIA B COTPYIHHYECTBE.

JIMYHOCTHBIE:

1. IlocTeneHHO BBICTPanBaTh
COOCTBEHHOE 1IeJIOCTHOE MUPOBO33pPEHHE!
0CO3HAaBaTh MOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHHIO, B TOM YHCIIE U B
paMKax caMOCTOSITENIbHON JEATEIbHOCTH
BHE IIKOJIBI.

2. OmenuBath coaepkaHue (UCXOIS 13
COIUAJIBHBIX U JINYHOCTHBIX HCHHOCTCﬁ),
o0ecreurBaroIIee JINIYHOCTHBIN
MOpaJILHBIH BBIOOD.

OTUJIEHOBBIE
YTIIEBOJOPOIbI, UITH
aJIKeHHI.

JdemoHcTpanum.
[TapocTepxHeBas u
0oO0BeMHast MOJIETH
MOJIEKYJIBI STHJICHA.
T'openue stunena.
Konnexkunsa

«[TonuaTunen u u3aenus us3
HETO».

JlabopaTopHbIe ONBITHI. 3.
OGHnapy>xeHue
HETIPEeIeNIbHBIX COCTUHEHUN
B KHUIKUX
HePTENPOayKTaX.

OTUJIEH KaK
MPEJICTABUTEIIb aJIKCHOB.
ITonyuenue sTusieHa B
MMPOMBIIIIEHHOCTH
(meruopupoBaHUe dTaHA)
U B JIabOpaTopuu
(merumpararmus 3TaHONA).
CsoiicTBa (ropeHue,
OpoMHpOBaHHE,
ruapaTaius,
MMOJTUMEPHU3AITHS,
OKUCJICHUE PACTBOPOM
KMnO4) n npuMeHeHne
stuieHa. [lonuaTusnen.
Ilponunen.
CmepeopezynapHocms
nonumepa. OCHOBHBIC
MOHSITUS XUMHUH
BBICOKOMOJICKYJIISIPHBIX

Haszvieams no

MEXIYHapOJHON

HOMEHKJIAType aJIKeHBI C
IIOMOIIBIO POJHOTO SI3bIKa U
SI3BIKA XMMUH.
Xapaxmepuszosamuo

CTPOEHHUE, CBOMCTBA,

CIIOCOOBI MOTyYEeHHUSI U

00J1aCTH TIPUMEHEHUSI

STHUJICHA.

Habnrooame,

CaMOCTOATEIBHO HPOBOOUMb

U OnUCHIBAMb XUMUYIECKUN
IKCIIEPUMEHT.

Yemanaenueams 3aBUCUMOCTD
MEXIy TUIIOM CTPOCHHS
YTII€BOJIOPOA U €0 XUMHUIECKUMH
CBOMCTBaMH Ha MPUMEpPE
JIOTUYECKUX CBS3EH: IIpeebHbII

PeryasitTuBubie:

1. O6HapyxuBaTh 1 GOPMYIUPOBATH
y4eOHYI0 MpodIIeMy TI0JT pyKOBOJICTBOM
YUUTEIS.

2. CTaBUTH 1IEJIb ACATEILHOCTH Ha
OCHOBE TIOCTaBJIEHHOU MPOOJIEMBI U
mpeyIaraeT HeCKOJIBKO CrIoco00B ee
JIOCTIIKEHHSI.

3. CaMOCTOSTENIHO aHAIU3HPOBATh
YCIIOBHUS IOCTHIKEHUS LIEIH Ha OCHOBE
y4€Ta BBIJICIICHHBIX YUUTEIEM
OPUEHTHUPOB JICHCTBUS B HOBOM
yueOHOM MaTepuae.
Ilo3HaBaTeJbHbIE:

1. OnpeaensTh BO3MOXKHBIE HCTOYHUKH
HEOOXOMMBIX CBEJACHHMU, IIPOU3BOIUTH
MOKCK HH(pOpMAaLINK, aHATH3UPYIOT U
OLIEHUBAIOT €€ JIOCTOBEPHOCT.

2. CaMOCTOSITENIHHO BBICIATH U
(hopMyITUPOBAThH TO3HABATEIHHYIO T1CITb.




coequHEeHUN. Peaknnn
MMOJINMEPU3AIUH.
[MommsTriien n odnactu
€ro NpUMEHEHHSI.
Tonyuenue norusmunena
noaumepusayuel Smuiena,
noAUNponuieHa
noaumepusayuel nponuena.
Ilpasuno B. B.
Mapxosnuxosea Ha npumepe
nponunena. KauectBeHHbIE
peakuuy Ha HeTpeaeIbHbIC
COEMHEHUS:
obecrBeunBaHre OpOMHOU
BOJIBI U PacTBOpPa
MepMaHTraHaTa KaJusl.
Tomonozuueckutl pso smu-
JIEHOBbIX Y2N1e8000P0008,
uzomepus (yenepoonozo
cKenema u nonoJNCeHUs
Kpammuou ces3u),
Homenxnamypa. Ilonyuenue
3TWIEHA JeTUaApaTanuein
3TaHOJIa U
JErHAPUPOBAHUEM HTAHA.

— peaKINy 3aMeICHHUS,
HEMpeaeIIbHBIN — peaKIuu
OPUCOCTUHECHUSI.

3. ®opMupoBath yMeHUs HAOIIOIATh,
JIeaTh BBIBOJIBI IIPH MIPOBEICHUH OIIBITOB,
yMeHus paboTaTh ¢ KHUTOH U C
MEPUOJUUYECKOU CUCTEMOIA.
KoMMyHHUKATHBHBIE:

1. ®opmupoBaTh yMeHus paboTaTh B
napax, OTBe4aTh Ha BOMPOCHI YUUTEII,
YMETh UCIOIB30BaTh XUMHUECKHH SI3BIK,
yMeHne paboTaTh ¢ XUMHUIECKOI
MOCYAOM.

2. Biiajieth MOHOJIOTHYECKOM U
AAJIOTHICCKON hopMaMHu peuu B
COOTBCTCTBUU C HOpMaMH pOAHOTO
sA3bIKA,; BBIPAXKATh CBOU MBICJIA C
JIOCTATOYHOM MOITHOTON U TOUHOCTBIO.
JIMYHOCTHBIE:

1. TIposiBNATH OTBETCTBEHHOE OTHOILICHHE
K 00YYEHHIO, yBOKUTEIIHOE OTHOIICHUE
K CTapIINM U MIJIA IIIAM TOBapPHINAM;
0CO3HaBAaTh IICHHOCTH 3I0POBOTO U
Oe3omacHOro 06pa3a KHU3HH.

2. ®opMHUpPOBATH OTBETCTBEHHOE
OTHOIICHUA K YYCHUIO, TOTOBHOCTHU U
CIOCOOHOCTH, O0YHYaIOIIUXCS K
CaMOpPa3BHUTHIO U CaMOOOPa30BaHUIO.

JlneHoBEIC
YIJIEBOAOPOIBI.
Kayuayxku.
JdemoncTpauum.
Mopenu
(mmapocTep>KHEBBIE U
00BEeMHast) MOJIEKY T
1,3-Oyraguena u 2 -
metui-1,3-0yraareHa
(u3otmpeHa).
Pasnoxxenne kayuyka
MpU HarpeBaHH,
HCIIBITAHUE
MPOJIYKTOB
pas3noxeHus Ha
HeIlpe- AeTbHOCTb.
Komnexnnu
«Kayuykn», «Pe3nna

Kayuyxk u ero cBoiictpa.
Bynkanuzamnus kaydyka.
Pe3una. U3onpen kak
MOHOMEpP MPHUPOJITHOTO
KayJyKa.

CuHTeTHYECKNH KaydyK.
1,3-byranueH Kkak MOHOMEP
TUBUHUJIIOBOTO H
0yTaIueHOBOTO
CUHTETUYECKHX KaydyKOB.
MHble XuMuueckue
CBOWCTBA JUEHOB:
rajoreHupoBaHue,
2UOpO2ano2eHUpOBanUe,
euopuposanue. 1,2- u
1,4-npucoedunenue.
Tonyuenue ouenosvix

Haszvieams 10 MEXAyHAPOTHOMN

HOMEHKJIATyPE JIUEHBI.

Xapaxmepuzoeams CTpOCHUE,
CBOICTBA, cNOCOObI NONYYEHUs U

oOJyiactu mpumenenus 1,3-
OyTagueHa.
Habnwooams u onucwvisams

JIEMOHCTPAIIMOHHBIA XUMHUYECKUHN

9KCTIEPUMEHT.

PeryjassiTuBHbIC

1. Beiienars u 0CO3HaBaTh TO, YTO yIKE
YCBOGHO H UTO €llle TOJICKHUT YCBOSHUIO,
OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCHUSI.
2. CtaBuTh y4eOHYIO 33/1a4y Ha OCHOBE
COOTHECEHHUSI TOTO, UTO YXKE U3BECTHO U
YCBOGHO, U TOTO, UTO €I1le HEU3BECTHO.
Ilo3HaBaTeIbHbIE

1. Ilouck u BeIAETIEHHE HEOOXOAUMOI
nH(GOpPMAIUH; TPUMEHEHHE METOIOB
MH(POPMAITMOHHOTO TTOMCKA, B TOM YHCIIE
C TIOMOIIBI0 KOMITBIOTEPHBIX CPEICTR.

2. AHanmm3upoBaTh 00BEKT, BRLACIISS
CYILIECTBEHHbIEC U HECYILIECTBEHHBIE
TIPU3HAKH.

KoMMYHMKATHBHbIE

1. YuuThcs OpraHu30BbIBaTh U
TUTAHUPOBATH YU4EOHOE COTPYIHUYECTBO C




1 U3CIIUA U3 HECH.

yene000p0008 memoodom C.
B. Jlebeoesa u
Oe2uopuposanuem aiKaHos.

VUIHUTEJIEM U CBEPCTHUKAMH.
JINYHOCTHBIE
1. ®opmupoBaTh IO3HABATEIHHBIC

Tomonozuueckuti pso HHTEPECHI, HHTCIUICKTYAJIbHbIC H
CONPSIIHCEHHBIX OUECHOBBIX TBOPYECKHUE CIIOCOOHOCTH.
Y211e6000p0008,

HOMEHKIamypa.

AnETUIICHOBBIE
YTJIEBOAOPOIBI, WU
AIIKUHBI.
JdeMoHcTpanuu.
Mogenu
(mmapocrtep>kHeBasi u
00BEeMHas) MOJICKYJIbI
anerwieHa. 'opeHue
areTuiIeHa.
JlaGopaTopHble ONbITHI.
4. Ilonyuyenue u
CBOICTBa allETUJICHA.

BricokoTemneparypHoe
IUTaMs alleTUICHa Kak
oJHa U3 o0JIacTel ero
npuMeHenwus. [lonydenue
areTUIIeHa MUPOTU30M
MeTaHa U KapOUIHBIM
criocoboMm. [lonyuenue
Kapbuoa xanvyus.
XUMHYECKUE CBOMCTBA.
aleTuJICHa:
raJjoreHupoBaHue,
THUJIPOTAIOTCHUPOBAHUE
(X7TOpBUHUI U
MMOJIMBUHUIIXJIOPUJI, €T0
MPUMEHEHHE), THpATAIHS
(peakus

M. I'. Kyuepoga),
Tpumepu3saus (peakius
H. 1. 3enuHCKOTO).
Tomonoeuuecxuii pso,
U30Mepusl, HOMEHKIAMYpa
ATKUHO.

Haszvieams 10 MEXAyHAPOIHOMN
HOMEHKJIAType aJIKUHBI C
TMOMOIIBIO POJHOTO S3bIKA U SI3bIKA
XHUMHH.

Xapaxmepuzosamsb CTPOCHHUE,
CBOICTBA, CIOCOOBI TTOJTYUYCHHUS U
00J1aCTH IIpU MCHCHUSI arleTUIICHA.
Habrrwooams, camocmoamenvro
Nnpo8ooUms U ONUCHIBAMb
XUMHUYECKUUN SKCIEPUMEHT.
Omauuams OCOOCHHOCTH PEaKITUA
MPUCOCIUHEHUS y arleTUIeHa OT
peaxkiuii TpUCOeIUHEHUS dTUIICHA.

PervasiTuBHble:

1. CaMOCTOSTEIEHO OCO3HABATH MPUINHEI
CBOETO ycIexa WIH Heyclexa U HaXOAUTh
CIOoCcOOBI BBIXOJIa M3 CUTYallny HeycIexa.
Ilo3HaBaTe/IbHbIE:

1. CTpouTh JOTUYECKOE PACCYKIACHHE,
BKITIOYAIOIIEe YCTAHOBIICHHE
MIPUYUHHO-CIIEJICTBEHHBIX CBS3EH.

2. OCylIeCTBIIATh pacIMPEHHbIH

nouck uHpopMammu c

WCIIONb30BaHNEM PECYPCOB OHOIHOTEK

u aTepHera

KomMmyHuKkaTuBHbBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
Y TIO3HIINIO, apTYMEHTHPOBATh U
KOOPJMHUPOBATH €€ C MO3UIUAMHU
NapTHEPOB B COTPYAHUYECTBE ITPU
BEIpa0OTKE OOIIETO pemIeHus B
COBMECTHOM JI€ATEIbHOCTH.
JIMYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE LIEIOCTHOE
MHPOBO33pEHHE: 0CO3HABAThH
MOTPEOHOCTh U TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCJIE U B
pamMKax caMOCTOSITENILHOM JAesITeTbHOCTH
BHC IIKOJIBI.

ApomMaTtudeckue

yriaeBoaopoabl, U apCHbI.

JdemMoncTpannu. O0semMHas
MOJIETb MOJIEKYJIBI O€H301a.
I'openue 6enzomna.
OtHomenne 6eH3ona K
OpoMHOI(MOTHO) BOJIE U
pacTBOpy IepMaHraHara
Kanus (Ha npuMepe
TEXHUYECKUX

OTkprITHE O€H30I1a, €TO
CBOICTBA U TIEPBHIC
00JacT! IpUMEHEHUS.
YcraHoBieHUue
XHUMHYECKOTO CTPOCHUS
oenzona. ®opmyJia
Kekyne.

Cogpemennvie
npeocmasieHust

Xapaxmepuszosamuo

OCOOCHHOCTH CTPOCHMUS,
CBOMCTBa U 00J1aCcTH

NpUMeHeHHs1 0eH301a C
TMIOMOIIIBIO POJTHOTO SI3bIKA U
SI3bIKA XUMHHU.

Habnwooame u onucsieams
JIEMOHCTPALlMOHHBIA XUMUYECKUI
9KCIIEPUMEHT.

PerviassTuBHbIE:

1. ®opmupoBaTh yMEHUE YIUTHIBATH
BBIJICJICHHBIC YUUTEIEM OPUCHTHPHI
JICHCTBHSA B

HOBOM y4eOHOM MaTepHale B
COTPYAHHUYECTBE C yUUTEIICM.

2. [InanupoBaTh CBOM JCUCTBHS B
COOTBETCTBUH C IIOCTaBJICHHOU
3aauel U YCIOBUSIMU €€ peau3allii.
3. BeigBuraTh BEpCHH PEIICHIIS




pacTBOpUTENEH,
COJICpKAIIUX apSHBI).

0 cmpoeHuu benzona.
XHUMHAYECKHE CBOIICTBA
OcH30J1a: raJoreHHPOBaHUE,
HuTpoBaHue. [lonyuenue
benzona. 'omonoe benzona
— MOAYOIL.

MPOOJIEMBI, 0CO3HABATh KOHEYHBIT
pe3yIbTaT, BEIOUPATh U3 MPEI0KCHHBIX
Y UCKAaTh CAMOCTOSITENILHO CPEJICTBA
JTIOCTYKCHHUS LIEITH.

Ilo3HaBaTeabLHBIE:

10 Hedts n criocobsr ce HedTs, ee cocras, XapakTepu3oBaTh COCTaB U
nepepaboTKH. (uznueckue cBolcTBa U OCHOBHBIE HalpaBIECHUs
HMemoncTpanuu. npoucxosxcoetue. HUCIOJb30BaHUs U
O6pasoBanue DKOJIOTHUECKHUC nepepaboTku HePTH.

HEe(TAHOM IJICHKM Ha IOCIEACTBHUS Pa3IuBa YcranaBIMBaTE 3aBUCUMOCTh
HOBEPXHOCTHU BO/BL. HedTH B cIOCOOBI OOPHOBI MEXIy 00beMaMH JOOBIYH
OGuapyxenue ¢ HuMH. IIpoueccel HedTu B Poccun u
HENPCACIbHBIX nepepadoTKH HePTH: OO KETOM IoCyAapCTBa.
COCIMHEHHH B JKHIKHX pexTuduKanus, KpeKuHr, Haxonuts B3auMOCBSI3b
HEe(TEMPONYKTaX. pugopmune. TIpoayKThI MEXAY U3ydaeMbIM
JlaGopaTopHbie ONBITHI. 5. nepepadoTK! HEPTH U UX MaTepuaioM u Oynyuei
OsnakomieHune ¢ HCIIOIB30BaHUE. npodecCuOHAIBHON
xostekuueit «Hedrs n Ilonsamue 06 oxmanosom JIeSITeIbHOCTHIO.
NPOAYKTEL €€ yucue. IIpaBuna sxonoruydecku
nepepaboTKm». IpaMOTHOI'O MIOBEJCHUS U
0e30macHOTro O0paImIeHus ¢
HepTenpoAyKTaMH B OBITY
U Ha NIPOU3BOJICTBE.

11 O6o06uieHne u Knaccuduxauust Knaccuduuuponars
CHCTeMAaTH3aLMsl 3HAHUI 00 | yreponopoos mo YIJI€BOAOPOIBI IO CTPOSHUIO
yIJI€BOIOPOJIAX. CTPOCHHIO yTIIEPOIHOTO YIJIEPOJHOIO CKejleTa U HATMYUIO

CKeleTa ¥ HATHIHIO KpaTHBIX CBSI3€U. Y CTaHABJIMBATH
KpaTHBIX CBs3eil. B3au- B3aUMOCBSI3b MEXIY COCTaBOM,
MOCBSI3b MEXY COCTaBOM, CTPOCHHEM U CBOHCTBAMH
CTPOCHUEM U CBOMCTBaAMU YI7€BOA0pO10B. OMHUCHIBATE

12 Konrpoubnas pa6ora Ne 1 | yrieBoaopo/IoB. FCHCTUICCKUC CBA3ZN MEXKY

0 TeME « Y TJIIEBOJOPOIBI».

I'eneTnueckas cBsI3b
MEXIy KJlacCaMu
YIJIEBOJIOPOJIOB.

KJIaccaMH yTJIEBOJIOPOJIOB C
IIOMOIIBIO POJTHOTO SI3BIKA U SI3bIKA
XUMUH.

IIpoBonuts pediekcuro
COOCTBEHHBIX JOCTHXEHU B
IMO3HAHWH XUMHU yTIJIEBOJIOPOJIOB.
AHanmU3upOBaTH PE3YJILTATHI
KOHTPOJIBHOU pabOTHI U
BBICTPAUBATh ITYyTH JTIOCTHIKECHUSI
’KEeJIaeMOTO YPOBHS YCIIEITHOCTH.

1. OcymecTBasATH BEIOOP

HanOoiee 3 HEeKTUBHBIX

CITIocO0O0B peIIeHNUs 3a/1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX
YCIIOBHH.

2. OcyuiecTBisATh CpaBHEHHUE,
KJIacCU(UKAIIHIO, CAMOCTOSATEILHO
BEIOHpasi OCHOBAHUS U KPUTEPHUH IS
YKa3aHHBIX JIOTUYECKUX OTEPAIIH.
3. YMeTh onpeensiTh BO3MOKHbBIS
HMCTOYHUKY HEOOXOIUMBIX CBEIICHUH,
MPOU3BOANTD MOUCK HH(DOPMAITUH,
AHAJIM3UPOBATh U OLIEHUBATH €€
JIOCTOBEPHOCTb.

KoMMyHMKaTHBHBIE:

1. CoBeprieHcTBOBaTH YMEHHE
JIOTOBAapHUBATHLCS U IPUXOIUTH K 00IIEMY
PELICHHUIO B COBMECTHON AEATENBHOCTH.
2. Pa3BuBaTh yMeHHE IPOyKTUBHO
pasperiats KOHQIMKTEI HA OCHOBE y4yeTa
MHTEPECOB U MO3ULNH BCEX €ro
YYaCTHHKOB.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPECHHIOKO MMO3UIUIO HA
YPOBHE IOJIOKHUTECIIBHOT'O OTHOIICHUSA K
IIKOJIE, TOHUMaHUS HEOOXOAUMOCTH
YYEHUs1, BRIPAXKEHHOTO B MTPE00IafaHun
y‘IeGHO‘HO?)HaBaTeHLHBIX MOTHBOB U
MPEMOYTEHUH COIMAIBHOTO CIIoco0a
OIICHKHY 3HaHUH.

2. DopMUpPOBATH IKOJIOTHIECKOE
MBINUJICHUE: YMEHHE OLICHNBATHL CBOIO
JIESATEIIEHOCTD U TIOCTYTIKH JPYTUX
JFOJIeH C TOYKH 3PEHUS COXPaHEHUS
OKPYXaloIlle cpeibl.




TEMA 3. KUCJIOPOJICOLEPKAIIUE OPTAHMYECKHUE COEAMHEHNA

13 Cruptsr. DTHJIOBBIH CITUPT U €0 Haszvieams 110 PeryasitupHpie
JeMoHCTpanuu. cBoiictBa. OKHCIEHNE MEXK Ty HapOIHOM 1.CpopmuposaTh yMeHHE aIeKBATHO
Monenu 5TaHOIIA HOMEHKJIATYPE CITUPTHI. OLIEHMBAThL CBOU 3HAHUS M yMEHUS.
(1rapocTepKHEBBIE U (bepmenTaTHBHOE, Xapaxmepuzoseams 2.DopMHpOBaTh HHTEIIEKTyaIbHBIE 1
00BEMHBIC) MOJIEKYIT okcugom meau (11)). CTpOEHHMe, CBOIICTBA, TBOPYECKHUE CIIOCOOHOCTH.
CIIMPTOB: METAHOIIA, XUMHYECKHE CBOMCTBA CHOCOOBI MOTYYEHHS U HosuaparenbHble
3TaHoJIa, STaHOJIA: JAEeTUApATALIMS, 006J1aCcTH IPUMEHEHUS 1.Copmuposats ymenne
OMUNEHETUKOTIA U B3aMMOJIEHCTBHUE C 5TaHOJIA U IJIMIEPUHA C AHAM3MPOBATE, CPABHUBATD,
rnuuepuHa. ['openne HaTpUEM, TOPEHHUE. TIOMOIIIBIO POJTHOTO SI3bIKA U Knaccu(pUIMpPOBaTh U 06001aTh PaKTE U
dTaHOJIa. [Mony4enue sTanona SI3bIKA XUMHUU. SBJICHH,
Bsaumonericteue rUIpaTaluel dTuIeHa, Knaccugpuyuposamo ciupTsl KommyHHKATHBHbIE
9TaHOJIa C HATPUCM. WeNLOUHBIM 2UOPOIUZOM 10 UX aTOMHOCTH. 1.CopmupoBaTh yMEHHE MPE/ICTABIIATE
[Mony4enue sTuacHa eanozensmana, OpoOKEHUEM Habnwooams, camocmosmenvHo NpOJIENIAHHYI0 paboTy.
U3 TAHOJIA. caxapos. nPOGOOUMD U ONUCHIEAMD 2. ®opMHUpOBaTh YMEHUs pabOTaTh B
JlaGoparopHbie onbIThbI. 6. T'OMOJIOrMUECKHIA psif XMMHUYECKHUI SKCIIEPUMEHT. Tapax, OTBCYaTh Ha BOIPOCHL y4HTCIA,
CBOHCTBA STHIOBOTO CIMPTA. | OIHOATOMHBIX CIIHPTOB, YMETh UCTIONB30BATh XMMUUYECKHUI SI3BIK.
7. CBOWCTBA IIIUIEPUHA. H30Mepusi, HOMEHKIIATYpa. JIn4HOCTHBIE
MHOTr0aTOMHBIE CIIUPTHI: 1. ®opmupoBaHUE HHTEPECA K HOBOMY
IMUNEH2IUKOIb, TIHLEPUH. HPEAMETY.
KauectBennas peaxmus 2. ®opmuposanue y4eOHO-
HA MHOFOATOMHEIE M03HABATEILHOIO UHTEPECA K HOBOMY
CIIUPTBL yueOHOMY Matepuay u vcnoco6aM
pELIEHNs HOBOM YaCTHOM 3a1a4M.
14 KamenHplIit yrons. KaMeHHBIH yroib U ero Xapaxmepuzoeamo PeryasituHble:
HNemoHcTpanuu. HCHOJIb30BaHUE. MPOUCXOXKICHUE U OCHOBHBIE 1. CamocTosTEBHO aHATH3UPOBAT
Konnexums KokcoBanue KaMEHHOTO HaIpaBJICHUs UCITOJIb30BAHMS yca0BuA

«KaMeHHBIN yroJb.
Kouiekust mpoaykToB
KOKCOXUMHYECKOTO
MPOU3BOJCTBA.

YIJIst, BAXKHEUIIUe
MPOAYKTHI
KOKCOXMUMHYECKOTO
MIPOU3BOACTBA.

1 epepadoTKu KaMEHHOTO
YTJIA.

Yemanasnusamo
3aBHCUMOCTH

MeXIy o0beMamMu 100bIYH
KaMEHHOro yriisi B PO u
OO THKETOM.

Haxooums B3aUMOCBSI3b
MEXJIy U3ydaeMbIM
MaTepHaioM U OyayImien
nmpodeccnoHaIbHON
JIeSITEIbHOCTBIO.

ITpaBuia skoJIOTHYECKHU

JOCTIDKEHHS LIeNTM Ha OCHOBE yuéTa
BBIJIETICHHBIX yYUTENIEM OPHEHTHPOB
JEHCTBUS B HOBOM yueOHOM MaTepHase.
2. OcymecTBIATh KOHCTATUPYIOIIUH 1
MPEIBOCXUIIAIOMINN KOHTPOJIb 110
pe3yibTaTy U IO CIoco0y AEHCTBUS;
aKTyaJIbHBIH KOHTPOJIb Ha YPOBHE
IIPOU3BOJIBHOTO.

Ilo3HaBaTeJbHBIE:

1. Co3naBaTh 1 npeoOpa3oBLIBATH
MOJIEJIA ¥ CXEMBI JIJISl pEIICHNUs 3a/1a4.
2. O000mATh ITOHATUA —




IrPaMOTHOI'O ITOBEICHUS U
Oe3omacHOro OOpaIIeHus C
KaMEHHBIM yTJIEM U IPOAYKTaMHU
KOKCOXMMHYECKOTO ITPOU3BOCTBA
B OBITY U ITPOMBIIIUICHHOCTH.

OCYHIECCTBJIATH JIOTUYECKYTIO
OIicpanuro.

KoMMYHHKATHBHbBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE

15 ®eno. JleMmoHCcTpanMu. CTtpoeHnne MOJIEKYy bl U Xapaxmepuzoeams 0COOEHHOCTH 1 [TO3HUIINIO0, apTYMEHTHPOBATH U

O6beMHast MOJIeNTb MOJIEKYJIBI | (U3HYECKUE CBOMCTBA CTPOEHHS U CBOMCTBA (peHOJIa Ha KOOPAMHUPOBATE €€ C MO3UIUAMH

(enona. PactBopumocTth (enona. Bzaumnoe OCHOBE B3aUMHOTO BIHUSHUS MapTHEPOB B COTPYTHUYCCTBE MPU

(enoma B Boge mipu BIIMSIHHE aTOMOB B aTOMOB B MOJIEKYJIE, a TAK)KE BBIPAOOTKE OOIIEro PEIEHNUs B

KOMHATHOW TeMIeparype i | MOJIEKyJIaX OPTaHUIEeCKUX CTIOCOOBI MOJTYYSHUS B 00JIacTH COBMECTHOH NIEeATeIFHOCTH

IIpU HarpeBaHUH. BCILICCTB Ha MPUMEPE MpUMEHEHHs eHOJIa C TIOMOIIBIO

BzaumonetictBue deHosia ¢ | heHosIa. XUMUYCCKHUE POJTHOTO sI3bIKA U SI3bIKA XUMUM. JINYHOCTHBIE:

pacTBOpPOM LIEIOYHU U cBolicTBa (peHoa, Habnrooams u onuceleams 1. ®opMHPOBATH OTBETCTBEHHOE

OpOMHO# BOJOH. NOATBEPKAAOIINUE JIEMOHCTPALlMOHHbIA XUMUYECKUI OTHOIIEHHMS K YYEHHIO, TOTOBHOCTH U

KauectBennas pCakuusa Ha B3anMHOC€ BJIMSHHEC OKCIICPUMCHT. CHOCO6HOCTI/I, 06yqafom]/[xc;[ K

(beHON C XTOpPHAOM Kelle3a | aTOMOB: KUCIIOTHBIC Cobnrooams ipaBuUia CaMOPA3BUTHUIO U CAMOOOPA30BAHHIO.

(H1). CBOICTBA, peaKInuu AKOJIOTHYSCKHU TPAMOTHOTO U 2. DOpMHUPOBATH CIIOCOOGHOCTH K
raJlorTeHUPOBaHUS, 0e30macHOro ooOpareHus ¢ IEJICTIONIATaHHIO, CAMOCTOSITEIBHOM
HUTPOBAHMUA. HonyquI/Ie TOPHOYMMHU U TOKCUYHBIMHU IIOCTAHOBKE HOBBIX y‘-IC6HI)IX
benona us BEIIECTBAMU B OBITY U 3a/1a4 ¥ IPOEKTUPOBAHUIO COOCTBEHHOM
KaMEHHOYTOJIbHON CMOJIBI U OKpY Karollen cpelie. yueGHOI IesTeNbHOCTH.
U3 npou3- 60OHbIX HEH30/14.

16 ANbAeTUIbL. IIpoHU3BOACTBO U Xapaxmepuzoeams PeryasTuBHble:
JdemMoHcTpanuu. HCIIOIE30BAHME 0COOEHHOCTH CBOMCTB 1. BHOCHTH HEOOXOAMMbIC KOPPEKTHUBBI B
Monenn dopmanbaernna u JIEHCTBHE TTOCIIE €T0 3aBepIICHHS Ha

(mmapocTep>KHEBBIE U
00BEMHBIE) MOJICKYJT
MeTaHaIsl ¥ dTaHasl.
O3HaKOMJICHHE C
KOJUIEKIIUEH

IUIACTMACC

H U31CIUI U3 HUX.
JladopaTopHbIe ONbBITHI. 8.
CaoiicTBa Gopmaibaerua.

CTPOUTEIBHBIX U
OTJIEIIOYHBIX MaTepHaIOB
Ha OCHOBE ITOJINMEPOB U3
(peromohopmansIeTUIHB
X CMOJI M UX aHAJIOTOB.
dopmanbaerua, ero
CTpOoeHHuE U QU3NYECKUE
cBolicTBa. Popmanun.
XHUMHUYECKHE CBOMCTBA
dbopmanpaerunaa:
TUJIPUPOBAHUE,
okucjenue. Peaxyuu
NOIUKOHOCHCAYUU.
l'omonornueckui psiz
aJbJIETUI0B, H30MEPHsI,
HOMEHKJIaTypa.
KauecTBeHnHas peakuus Ha

aleTalibJIeruaa Ha OCHOBE
CTPOCHUS MOJIEKYJI, CIIOCOOBI
MOJIY4EeHUS U UX 00JaCTH
MPUMEHEHHUS C TOMOIIBIO
POJTHOTO SI3BIKA M SI3BIKA
XAMUH.

Habnwooames, onuceieams u
npoeoouUms XUMAIECKUN
SKCIIEPHUMEHT.

Cobrrooams ipaBuia
9KOJOTHYECKH IPAMOTHOTO U
Oe3zomnacHOTo oOpaImeHus ¢
TOPIOYHUMH U TOKCHUYHBIMH
BEIIECTBAMH B OBITY U

OKpY Karollen cpejie.

OCHOBE €ro OIICHKH U y4eTa XapakTepa
CIIEJaHHBIX OLINOOK.

2. OcymecTBIATh KOHCTATUPYIOIIUH 1
MPEIBOCXUIIAIOLIINN KOHTPOJIb TI0
pe3yibTaTy | Mo CHOCO0Y JACHCTBHS;
aKTyaJbHBIH KOHTPOJIb HA YPOBHE
MPOU3BOJIBHOTO.

3. BelagBUraTh BEpCUU pelieHus
po0JIeMBI, 0CO3HABATH KOHCYHBIN
pe3yibTaT, BEIOUPATh U3 MPEATIOKECHHBIX
W MCKATh CAMOCTOSATENILHO CPEJICTBA
JIOCTHOKEHHS [EITH.

Ilo3HaBaTeJbHBIE:

1. ®opmupoBate yCTOHUMBBIN y4eOHO-
MO3HABATEILHOTO HHTEPEC K HOBBIM
00IIMM cIIoco0aM peleHus 3a1ay.




aJbJICTUIHYIO TPYIIITY.
ITomyuenue
opmansaeruna u
aneTanbaeruaa

W3 COOTBETCTBYIOIIUX
cnupToB. [lonamue o
KemoHnax. Anvoezuowvl u
KemoHbl 8 Hpupooe.

2. ®opMHUpOBaTh YMEHHUS YCTaHABIMBATD
CBSI3M MEXJTy PEaIbHO HAOJF0TaeMbIMU
XUMUYECKUMU SIBJICHUSIMHU U TIPOLIECCAMU,
MIPOUCXOISIIIIIMHA B MUKPOMHDE,
O0O0BSCHATH MPUIHHBI MHOTOOOPa3HsI
BCIIECTB, 3aBUCUMOCTh UX CBOMCTB OT
CcOCTaBa M CTPOCHMS, a TAKIKE
3aBUCHUMOCTH IIPUMEHEHHS BEIIESCTB OT MX
CBOICTB.

17 Kap06oHOBEIE KUCITOTHI. KapGOHOBBIE KUCIOTHI B Xapaxmepuszoeams 0COOCHHOCTH KoMMyHHMKATHBHBIE:
Jdemoncrpanun. Monenu IIPUPOJIE U B GBITY. CBOMCTB KapOOHOBBIX KUCIIOT Ha 1. ApryMeHTHpOBATh CBOIO MO3ULHUIO H
(HlapOCTep)KHeBLIe u XUMHUYECKHUE CBOMCTBA OCHOBEC CTPOCHHsI UX MOJICKYII, a KOOpAWMHUPOBATH €€ C
00BEMHBIC) MOJICKYJT KapGOHOBBIX KHCIIOT B TaK)XEe CIIOCOOBI MOJIyYSHUS U MO3UIMSIMU MAPTHEPOB B COTPYTHIUYECTBE
MypaBbUHON U yKCYCHOM CPaBHEHHH €O CBOIICTBAMH 00J1acTH IPUMEHEHUS Mypasbunou | IpH BLIpa6S)TK€ 00111ero pemeHus B
kucyoT. O6pasubl COJISTHOM KHCITOTHI M YKCYCHOM KHMCJIOT C TIOMOUIBIO COBMCCTHOM JI€ATCIBHOCTH.

HEKOTOPBIX KapOOHOBBIX (B3auMoIeiicTRHE C POJHOIO A3bIKA U SI3bIKa XUMHH. 2. AIEKBAaTHO HCIIOJIb30BaTh PEYECBHIC
KHCJIOT: MyPaBbUHOM, METalIaM1, 0C- HOBHBIMH Paznuuams oO11ee, 0COOCHHOE U CpEIICTBA NI PELICHHS PA3TNIHBIX
YKCYCHOM, OJIEMHOBOM, OKCHIaMH, OCHOBAHHSMH, €IMHUYHOE B CTPOCHUH H KOMMYHMKATHBHBIX 33118, BIIaZICTh
CTEapHHOBOM, waesenesoll, comsiMu). YKCycHast CBOMCTBAaX OPraHUYECKUX YCTHOM U MICbMEHHOU PEYBI0; CTPOUTD
Oen30UHOt, TUMOHHOL. KHCJIOTA KaK ClIabhIii (Mypasvunou 1 yKCycCHOM KHCIIOT) MOHOJIOTHYECKOE KOHTEKCTHOE
OTHOIICHNE Pa3TMIHBIX JIEKTPOJIUT, HOHHBIE OTMCHIBATh U IPOBOJIUTH BBICKA3bIBAHHC_
KapOOHOBBIX KHCIIOT K YPaBHEHHs Peakuuii ¢ ee XUMHYECKHUI HKCIIEPUMEHT.
Boze. Ilomyuenue y94acTHEM. Cobrodamsb TipaBuia JInuHoCTHBIE:
CIIOKHOTO 3(pUpa PeakUHel | Peaknus sTepuUKaLHN. 9KOJIOTHUYECKH TPAMOTHOTO 1 1. YmeTs oneHnBaTh TPaBHIBHOCTS
sTepUPUKALUH. [ OMOIOTHYECKHIA PAL Oe3omacHOTo oOparie-us ¢ BEITIOJTHEHUS y4eOHOH 3a/1a4H,
JlaGopaTopHbie onbITHI. 9. IIPENEbHBIX TOPIOYNMH U TOKCUYHBIMHU COOCTBEHHBIE BO3MOYKHOCTH €€ PEIICHHUS.
CaoiicTBa chyCHOP'I OJIHOOCHOBHBIX BE€IIECTBAMU B 61,1Ty u 2.AHaJII/ISI/IpOBaTB OMOIMOHAJIBHEBIC 5
KHUCJIOTHI. KapGOHOBBIX KUCIIOT, OKpYXKarolei cpese u COCTOSIHHS, OJYEHHbIE OT yCTCIIHOH

M30MepHs, HOMEHKIATYPA. HEOpPraHHUYECKHUX KHUCIIOT. (HeycreHomn)

TosyueHne Mypasounoii Habniodams, onucviéams u nposo- | AEATEILHOCTH, OLEHUBATh UX BIMAHUE HA

YKCYCHOM KHUCIIOT. UMb XUMUYECKUN DKCIIEPUMEHT. HaCTPOCHUC YCIIOBCKA.

Omoenvhvie npedcmagument Cobniooame npasuna

KUC- I0M UHO20 CIPOEHUS: 9KOJIOTHYECKH TPAMOTHOTO U

0JleuHo8as, JUHONEeBas, Ge3omacHoro oopareHus ¢

JUHONICHO8As, AKPUNOBAs, ropro1uMHu U TOKCHIHBIMUA

wasenesas, OeH30UHAS. BeIlleCTBaMHU B ObITY 1

OKpYKaloIiel cpexe.
18 CrnoxxHble 3QUpHI. PeryasiTUBHBIE:

’Kupsr.
JdemoHcTpanuu.
Komekuyst nuieBbIX
SKUpPOB U Macell.

N3ydeHue cocTtaBa KHUPOB.
JKupsl pacTUTEIBLHOTO U
JKUBOTHOT'O
IIPOUCXOXKIECHUS,
pa3nnyunsi B UX COCTaBE.

Xapakmepuzosamo
OCOOEHHOCTH CBOMCTB KHUPOB
Ha OCHOBE CTPOCHUS UX
MOJIEKYJI, & TaKXKe
KJIacCU(UKAIMH KHPOB TIO

1. IInanupoBathb cBOU IEHCTBUS B
COOTBETCTBHUM C ITOCTABIECHHON
3aa4ell U YCIOBUSAMH €€ peaiu3aliiu.




PactBopumocTs
JKHPOB B
OPTaHUYECKUX H
HEOPraHWYeCKHX
pacTBOpHUTETAX.
Hsrorosnenue MbLa.
Komnekmus o6pa3noB
MPUPOIHBIX MaXy9InX
3¢pUPHBIX Mace.
Kommexius Kuakux u
TBEPIBIX MOIOIITHAX
cpeactB. CpaBHEHUE
MOIOIIUX CBOUCTB
pacTBOPOB MbLIA U
CTHUPAIILHOTO
MMOPOIIIKA.
JlaGopaTopHbie onbIThI. 10.
CgoiicTBa xuposB. 11.
CpaBHEeHHE CBOHCTB
pacTBOpPOB MbLIA U
CTHUPAJIIFHOTO MOPOIIIKA.

T'unponus )XupoB u ux
oMbLUIeHHE. MeLal
Cunmemuueckue moroujue
cpeocmea (CMCO).
OKonozuueckue acnexkmol
npumenenus CMC.
T'unpupoBaHue KUAKUX
)KUpOB. [Ipon3BoscTBO
TBEPABIX )KUPOB Ha
OCHOBE PaCTUTENIbHBIX
macen.llonstue o
CJIOHBIX d(pHUpax.
CnosxxHble 3pupbl
OITHOOCHOBHBIX
KapOOHOBBIX KHCJIOT U
OJHOATOMHBIX CIIUPTOB.
Hzomepus u
HOMEHKIAMYPA CLONHCHBIX
agupos. Peakuus
arepudukanuu. CI0KHbBIE
a3¢upsl B npupoae. XKupsr
KaK CJIO)HBIE 3(QUPHI
TJIUIEPUHA U BBICIIIUX
KapOOHOBBIX KHCIIOT.

WX COCTaBy U
MPOUCXOXKICHUIO U
MPOU3BOJACTBO TBEPABIX
>KHPOB Ha OCHOBE
pacTuTeNnbHBIX Macesl. Ha
OCHOBE peaKIuu
sTepuduKaInn
xXapaxmepu3oeams COCTaB,
CBOWCTBa M 001aCTH
TMPUMEHEHHUS CIIOKHBIX
3(hHUpOB.

Habnwoames, onuceieams u
Nnpo6oouUns XUMUYCSCKHUH
OKCTIEPUMEHT.

Cobnrooams ipaBuUIa
JKOJIOTHYSCKU TPAMOTHOTO U
0e30macHOTro O0paImIeHus ¢
TOPIOYUMH U TOKCUIHBIMU
BEIIIECTBAMU B OBITY U

OKpY Karollen cpelie.

Io3HaBaTeJbHbIE:

1. OcymecTBIATH BEIOOD

HaunOomnee 3pPEeKTUBHBIX

CIOCO0OB pelIeHYs 3a/1a4 B
3aBHCHMOCTH OT KOHKPETHBIX
YCJIOBHH.

2. OcyliecTBIATh CpaBHEHHE,
KJIacCH(UKAINIO, CAMOCTOSATEIHHO
BBIOMPAsi OCHOBAHUS U KPUTEPUH IS
YKa3aHHBIX JIOTHYECKUX ONEPALHH.

KoMMyHHMKATHBHBIE:

1. CoBepiieHCTBOBAaTh YMEHUE
JIOTOBApUBATHCS M MIPUXOIUTH K 00IIEeMy
PEIICHUIO B COBMECTHOM JCATEIBHOCTH.

JINYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOK MTO3UITHIO HA
YPOBHE MMOJIOKHUTEIBHOTO OTHOIIICHUS K
HIKOJIE, TOHUMAaHUS HEOOXO0IUMOCTH
YYeHUs1, BRIPAXKEHHOTO B MIPE00IafaHnn
y4eOHO-TI03HABaTEIbHBIX MOTHBOB U
MPEINOYTEHHN COIUATILHOTO criocoba
OLIEHKH 3HAHUU.
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VrieBoasl.
JdemoHcTpanuu.
Komnexkmust
KpaxMaJioCOJIep KAl
X MPOJAYKTOB ITUTAHUS
H TIPOJTYKTOB Ha
OCHOBE CaXapo3Hl.
Bzaumoneiicteue
TIIFOKO3BI U Caxapo3bl
C TUJIPOKCUAOM MeOU
(11).

JlaGopaTopHble ONbITHI.
12. CpoiicTBa
JII0KO3bI. 13.
CBoiicTBa Kpaxmara.

CocraB yriieBoJ10B, UX
HaXO0XKJCHHUE U POJIb B
pupoJie. 3HaueHUe
YIJIEBOJIOB B TEXHUKE,
OBITY, Ha TPOU3BOJICTBE.
Kiaccudukarus
YIJIEBOJIOB: MOHO-, IU- U
nostucaxapuabl. Cmpoerue
MOJIeKYIbl 2TIHOKO3bL.

JBOIICTBEHHOCTH
(pyHKIIMM OpraHUYeCcKOro
BEIIESCTBA HA IIpUMEpE
TITFOKO3BI
(ampaermgocoupT).
XUMHUYECKUE CBOMCTBA
TITFOKO3BI, IOKA3hIBAIOIITHE
JIBOMCTBEHHOCTH €€

Xapaxmepusoeams cocTaB
YTJCBOJIOB M UX
KJacCU(HUKAILIMIO HA OCHOBE
CHOCOOHOCTH K THJIPOJIU3Y.

Onucvléams CBOUCTBA
IJIIOKO3bI KaK BEHIECTBA C
JIBOMUCTBEHHOW (hyHKIIHEH
(ampperugocnupra).
Yemanasnusame
MEXIPEIMETHBIC CBI3H
XUMHUHU 1 OMOJIOTUH Ha
OCHOBE PaCKpbITHS
OMOJIOTUYECKOU POJIH U
XUMHUYECKUX CBOICTB
BaXXHEUIIUX MpPEICTaBUTEIIEH
MOHO-, IH- U
TMOJIUCaXapuIOB.

PeryasiTuBHbie:

1. CamocTosTeNnsHO OCO3HABATH MPUYHHEI
CBOETO ycIexa WM HeyclieXa 1 HaXOAuTh
CIOCOOBI BBIXO/Ia U3 CUTYalluu HEeycIexa.

Ilo3HaBaTeIbHBIE:

1. CTpouTth NTOTUYECKOE pACCYyXICHNUE,
BKJTIOYAFOITICE YCTAHOBJICHHE
MIPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

KoMMyHMKATHBHbIE:

1. ®opmynurpoBaTh COOCTBEHHOE MHEHHUE
Y TIO3HIINIO, ApTYMEHTUPOBATh U
KOOPJMHHUPOBATH €€ C TTO3UIHUAMHU
MapTHEPOB B COTPYIHUUECTBE MPHU
BEIpa0OTKE OOIIETo perIeHus B
COBMECTHOI I€STEIbHOCTH.




byHKIUH: TUIPUPOBAHUE,
B3aUMOJICHCTBHUE C
ruapokcuaom meau (1),
OKUCIICHHE
(pepmenmamusnoe,
peaKIus «cepeopsHOTro
3epkaia»). bpoxxenne
rioko3bl. PoTOCHUHTES.
®dpyxkmo3sa xaxk uzomep
entoxo3swl. Caxaposa Kak
MpeICTaBUTEIb
JIUCaxapuJioB.
Ilpouseoocmeo caxapa.
ITonucaxapunapl: Kpaxmad,
nesutronosa. CpaBHeHUE
HUX CTPOEHUS

u cBolicTB. KauecTBeHHas
peakuus Ha KpaxMadl.

Habnwooames, onuceieams u
npoeoouUms XUMUYCCKUIN
OKCIIEPUMEHT.

Cobooams IpaBuiIa
TEXHUKH 0€30ITaCHOCTH TIPH
paboTe B KaOWMHETE XUMUH.

JIMYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE LIETIOCTHOE
MHPOBO33pEHHE: 0CO3HABATh
MMOTPEeOHOCTH ¥ TOTOBHOCTH K
camM000pa30BaHMIO, B TOM YHCIIE U B
pamMKax caMOCTOSITEIbHON JAesITETbHOCTH
BHE IIIKOJIBI.

TEMA 4. ABOTCOAEPXAIIME OPTAHUYECKHUE COEJIMHEHUA
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AMuHBI. AHUIWH.
Jdemoncrpanuu. Mojaenu
(mmapo- crep>kHEeBbIE U
00BEMHBIE) MOJICKYIT
METWIaMUHAa U aHUJINHA.
dusnyeckue CBOMCTBA
aHWJIMHA: arperaTHoe
COCTOSIHUE, LIBET, 3amax,
OTHOIIIEHUE K BOJE.
BzanmoeiicTBue aHMIMHA
C KHCJIIOTaMH.
Bzaumoneiicteue
razoo0pa3HbIX METHUJIaMHUHA
U XJOPOBO- AOPOAA.
OTHolIIeHYE aHUIMHA K
OpoMHOM (MOTHOMN) BOJIE.
Komnexknus aHMIMHOBBIX
KpacuTeneu u npernaparoB
Ha OCHOBE aHWJIMHA.

IIpupomHbie kKpacuTeIn
KaK MpOW3BOJHbBIE
aaunuHa. OTKpBITHE U
CTPYKTypa aHWIIMHA.
AwmuHorpynmna. OCHOBHBIE
CBOMCTBA aHWINHA.
BpomupoBanve aHuInHA
(xauecmeennas peaxyus
Ha anuaur). Bzaumnoe
8AUSAHUE ATNOMOB 8
MONEKYIAX OP2AHUYECKUX
CcoeouHeHUll Ha npumepe
anununa. Ilomydenue
a"HunuHa. Peakus

H. H. 3uauna.

Xapaxmepuzosamsv
0COOEHHOCTH CTPOSHUS U
CBOMCTBa aHUJIMHA HA YEHUS
1 00J1aCTU MPUMCHEHHUS
aHWIIMHA C TIOMOIIHIO
pOIHOTO sI3bIKa

U SI3bIKA XUMHUH.
Habnrooams u onucvieams
JIEMOHCTPAITMOHHBIN
XUMHUYECKUUN DKCIEPUMEHT.
Cobrrooams ipaBuia
JKOJIOTHYECKHU TPAMOTHOTO U
Oe3omacHOTro OOpaneHus ¢
TOPIOYHMH U TOKCUYHBIMU
BEIIIECTBAMH B OBITY U

OKpY Karollen cpejie.

PeryasitTuBubie:

1. Bnagets OCHOBaMH CaMOKOHTPOJIS,
CaMOOLICHKH, PUHATUS PEIIECHUN 1
OCYIIECTBIICHUSI OCO3HAHHOTO BBIOOpa
B yueOHOM U TTO3HABATEIbHOU
JIEATEIIbHOCTH.

2. Be1bop Hanbonee 3¢ heKTHBHBIX
CIoco00B pelIeHUs 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIOBH.

Ilo3HaBaTeIbHbIE:

1. YMeerT BBIIOIHATE JTOTUYECKHE
JIEHCTBUS aOCTparupoBaHusi, CpaBHEHUS,
HaXO0XJICHUS OOIIUX 3aKOHOMEPHOCTEH,
aHaymM3a, CHHTE3A.

2. BHOCUTE HEOOXOIUMBIE JOIIOIHEHUS U
KOPPEKTHUBHI B IUIaH U CIIOCOO JICUCTBUS B
Clly4ae PacxXOoKIACHHUS ITAJIOHA C
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AMUHOKHCIIOTBIL.
JdeMoHcTpanmu.
ArnTeuHsle penaparsl,
cozeprkaiye
aMHUHOKHCIIOTHI.
YakoBku OT
MIPOYKTOB,
comeprKamux
aMUHOKHCJIOTHI U UX
conu (MpOAYKTHI
MMUTaHUA,
cojieprKalue
BEIIIECTBA C KOJaMH
E620 — rayra-
MHHOBas KUCJIOTA,
E621 — rayramu- Hat
Hatpust, E622—525
— IJIyTaMH- HaThbl

AMMUHOKAaINpPOHOBAas
kucnora. I[lomuaMugHeIe
BOJIOKHA, KaIlpoOH.
Peakmusa
HOJIMKOHICHCAIH1H.
Tlonusmue 06 amuoax
KapOOHOBbLIX KUCTIOM.

IToustue 00
aMHHOKMCIIOTAaX.
AMHPHOKHCIIOTEI KaK
OU(pYHKIIHOHATLHBIS
aMmdoTepHbIC COCTUHCHUS.
dusngeckre cCBOMCTBA
aAMHHOKHCIIOT.
Ocobennocmu
ouccoyuayuu AMUHOKUCIOM
6 BOOHBIX PACMBOPAX.
Bunonsprole uonwt.

Onucwléams CBOMCTBA
aMHUHOKMCIIOT KaK
OU(pYHKIIMOHATHLHBIX
aM(OTEepHBIX COCTNHECHUHN.
Yemanasnusame
MEXKIPEIMETHBIC CBSI3HU
XUMUU

U OMOJIOTMH Ha OCHOBE
PacKpBITHS OHOIOTHICCKON
pOJIM U XUMHUYECKUX CBOVCTB
aMUHOKHMCIIOT.

Habnrooams u onuceleams
JIEMOHCTPALIMOHHBIA XUMHUYECKUHN
SKCIICPUMECHT.

pEeabHBIM JIEHCTBHEM U €T0 MPOTYKTOM.

KoMMyHHUKATHBHBIE:

1. TlpuHUMATE MO3HIKIO COOECETHHKA,
MMOHUMAsI TIO3UIIHIO JIPYTrOro, pa3indaTh B
€ro peyu: MHEeHHE (TOUKY 3peHHS),
JTIOKA3aTeNIbCTBO (ApPTyMEHTHI), (PaKTHI;
TUIOTE3bI, AaKCHOMBI, TSCOPHUH.

2. JloroBapuBaThCsl O MpaBWIIaAX U
BOTIpOCax JJIsi OOCYXICHHUS B
COOTBETCTBUHM C TIOCTaBJICHHOU Iepet
IPYIIION 3a1a4ue.

JIMYHOCTHBIE:

1. JleMOHCTpHpOBATH MHTEIUIEKTYaJIbHbIC
Y TBOpPYECKHE CIIOCOOHOCTH,
OTBETCTBEHHOE OTHOIIEHHE K 00YUICHUIO,
TMMO3HABATCIIbHBIC MHTCPCCHI U MOTHBBEI,

JIPYTHX METAJIJIOB, Kraccuduxarms u HaMpaBJICHHBIC HA H3YYCHHE TIPEIMETA;
E640 — rmmnun, E641 HOMEHKIATYPA OCO3HAIOT LIEHHOCTh 3JI0POBOTO U
— JICUIINH). AMUHOKHCIIOT. 0e30macHOro 00pa3a JKHU3HH.
JokaszarenbcTBa Jlunermubr. [enrumnas 2. ®opMUpOBaTh aJCKBATHYIO
aM(pOTEepHOCTH cBs13b. CIOCOGE CaMOOIICHKY, OCO3HAHHOCTh YUCHHS U
aMHUHOKHCIIOT. HOJTyYeHHsT AMHHOKHCIIOT. y4eOHOW MOTHBAIUH, aJICKBATHOE
AMHHOKHCIIOTH! B IPUPOJIE, pearupoBaHue Ha TPYAHOCTH.
ux buonocuyecKkas ponb.
Hezamenumoie
AMUHOKUCTIOMDL.
22 benku. Bbenku kak 6uonoauMepsl, Onucvieams CTPYKTYPBI U PerynsiTubHbie:
JleMOHCTpaLUH. UX cTpoeHHe (IepBUYHAs, CBOMCTBA OEIKOB KaK 1. YuuThes HCTIOB30BATh CBOM B3IIIA/IBI
JleHaTypanus pacTBopa BTOpHYHAsS U TPETUIHAS OHMOIIOJIMMEPOB. Ha MU 1151 O0BACHEHHS PA3IIHIHBIX
KypHHOTI'0 OeJIKa 1oz CTPYKTYPHI), XUMHUISCKHUE Yemanasnueame CUTYalUid, PEIICHNs] BO3SHUKAFOINX
IEVCTBUEM CBOMCTBA (IEHATYypaIus, MEXKIIPEIMETHBIC CBSI3H npO0JIEM 1 U3BJIEYEHHUS KUSHEHHBIX
TEMIIEPATypPBHI, TUJIPOJIN3, KAUECTBEHHBIE XHUMHU ¥ OUOJIOTUU Ha YPOKOB.

pacTBOpOB coJier
TSDKEJIBIX METAIJIOB U
sta”oja. ['opeHue
OTUYBErO nepa,
IIEPCTAHON HUTHU U
KyCOUYKa HaTypajbHOM’
KoxHu. [[BeTHBIE
peaKIuu OEJIKOB.

peakuu — OuypeToBas U
KCAaHTONIPOTEUHOBAS).
Buonornueckue pyHkunm
OEJIKOB: CTPOUTEIIbHAS,
(epmenTaTuBHas,
3aIUTHAs, MPAHCNOPMHAS,
CUCHATIbHAS

u op.

OCHOBE PacCKpbITHS
OHOJIOTUYECKOU POJIH U
XUMHWYECKHX CBOWCTB
O€EJIKOB.

IIposooums, nabaooams u
onucsvléams XUMHUIECKAH
3KCIICPUMEHT.

2. Onpenensrs Nocie0BaTeIbHOCTh
MIPOMEKYTOUHBIX LIEJei

C YYETOM KOHEYHOTO Pe3yJIbTara;
COCTaBJIATH IJIaH M IOCJIEA0BATEIHLHOCTh
JICHCTBHH.

Ilo3HaBaTeJbHbIE:

1. ®opmupoBaTh yMEHHUS YCTaHABINBATH
CBSI3M MEXJTy PEAbHO HAOII01aeMbIMU




JlaGopaTopHbie onbITHI. 14.
CgolicTBa OEIKOB.

XUMHWYCCKUMU ABJICHUAMU U IIPOLECCAMU,
MMPOUCXOAAIINMU B MUKPOMUPE,
O0OBSICHITH IMPUYINHBI MHOFOO6paBI/I$I

23 ITonsTne JIHK u PHK kak Onucwvléamsb CTPYKTYpPY U
O HyKJICMHOBBIX KUCIJIOTaX. ouomnonumepsl. OOmas COCTaB HYKJIICMHOBBIX KUCIIOT gelgeCTB'
Temoncrpamun. Mojiens cXeMa CTPOCHHS KK [I0/THHYKIICOTHIIOB. . CaMOCTOSTEIHHO OCO3HABATH IPUUMHBI
mouekynbl JJTHK. O6pa3mst HykjieoTnaa. CpaBHEHUE Yemanaenusamo giﬁiﬂ%}i?;’;i;gﬁ;:ggH:E;;;axc?ii?
IIPOJYKTOB, IIOJYYE€HHBIX U3 | CTPOEHMS, HAXOXK/ICHUE B MEXKIPEIMETHBIC CBSI3HU KoMMYHHKATHBHbE: Y 4 '
TPaHCTE€HHBIX GHOpM kierke u ¢pyaknuit JJHK n XUMHU U OUOJIOTUU Ha 111 6'
pacTeHUil U )KUBOTHHIX. PHK. Buowi PHK u ux OCHOBE PaCKPBITHS - 111aHupoBaTh y4€OHOE
JlekapCTBEHHBIE CPEACTBA U | yHKyuU. OUOIOrMYECKO POITH ITHX COTPYAHHICCTBO € yHHTCICM I
npenaparthl, U3TOTOBICHHBIC | [lonamue o GuomexHorocuu KHUCJOT B TIEpEAyYe U CBepCTHHKaMH.'
C OMOIIBIO T'eHHOU U ee UCNoNb308aHUe. XpaHEHUH HaCJIEICTBEHHOU JIHAHOCTHEIE:
MHOKEHEPHH. Tonsmue o 2ennoi HHbOPMAITHIL. 1. HpI/IMeHHTf, MTOJTyYeHHbIC 3HAHUS B
uHOICeHEDUL, MTOBCETHEBHOW KU3HMU.
Tennomoduduyuposansie 2. Pa3BuBaTh ClIOCOOHOCTH K CAMOOIICHKE
HPOOYKMbL. Ha OCHOBE KPUTEPH3 yCIIEIIHOCTH
y4eOHOU AESITETFHOCTH.
24 I'enernueckas cBA3b MEXAY | [JoHaTHE O FeHETUUYECKOM YVemanaenueams PeryasiTuBHbie
KJIacCaMH OPraHHYeCKnX CBSI3H B3aHMOCBSI3b MEKIY 1. ®opmynupoBaTh yaeOHBIE 3a7a1H KaK
COCIIMHEHUH. W TEHETHYECKOM PSIIE Ha COCTAaBOM, CTPOCHUEM U [Iaru JOCTKEHUS MTOCTABICHHON IEH
npuMepe CBOMCTBAMHU IIPEICTABUTEIICH ACATCIIEHOCTH.
B3AHMOTIEPEXOIOB MEKITY KIIACCOB yITIEBOLOPOIOB U 2. BeibupaTh U3 MpesioxKeHHbIX U
KITACCAMH YTIIEBOIOPOJIOB KHCIIOPOJ- 1 CaMOCTOSITENTbHO UCKATh
W KHCITOPOJI- 1 a30TCOIEPIKALLIIX CpeCTBa/PeCypChl JUIs PEIeHUs
a30TCOAEPIKAIINX coenuneHuii. Onucvieams 3a/1a4/IOCTHKCHIS LCIIH.
COEMHEHNIA. FeHETHYECKHUE CBSI3U MEXKIY Ho3napaTeabHbIe
ViumiocTpanmst KJIACCAMH yTIIEBOLOPOIOB C 1. Ctpouth paccyvmz[eﬂne OT 00mMX
FeHETHYCCKOMN CBSI3H Ha IIOMOILIBIO POJHOTO S3bIKA 3aKOHOMEPHOCTEH K JACTHBIM ABJCHHAM 1
T — A3BIKA XVIMUHA. OT YaCTHBIX SBJICHUN K OOIIHM
COEIMHEHUN pa3JINYHbIX 3aKOHOMEPHOCTSIM.
KITACCOB, CONMEPIKATINX [IBA 2. Co3naBaTh BepOaJIbHBIC,
ATOMa yTJIepora. BEIICCTBEHHBIE U UHPOPMAIIMOHHBIE
Jlemoncrpamn. Tlepexor: MOJICIIH C BBIICTICHUEM CYIIECTBEHHBIX
YTAHOJI - STHIICH — XapaKTEPUCTUK OOBEKTA.
N ——— KoMMyHMKATHBHBIE
25 MpakTuyeckas Pentenue S5KCIEPUMEHTANBHBIX | [7h0600ums, nabaiodams u L. (DOPMUPOEBATE YMEHII CyATE
YUHUTENS, BECTU JUAJIOT C YIUTETIEM U
padora Ne 1 3azad 1o HHCHTHq’HKaHHHU onucwvléams XUMAYECKUN JIPYTHMH YHAIIIMHCS.
«U nenTrduKanus OpraHUYCCKUX COCTUHCHUU. OKCTIEPUMEHT TSI JIMYHOCTHEIE
OpraHMHCCKHUX HOATBCPAKACHIS CTPOCHHS 1 1. BBINOJIHATE CAMOCTOSTENBHBIE
COCZIUHEHUI. CBOMCTB Pa3jIMYHbBIX

OpPraHUYCCKUX COCZ[I/IHGHPIIZ,

MOCTYIKH U JEHCTBHS (B TOM YHCIE
PYKOBOJSILETO IUIaHA), IPUHUMATh




a TakKe UX WJICHTU(PUKAITUN
C TOMOIIBIO KAUYECTBEHHBIX
peakiui.

OTBETCTBCHHOCTD 3a UX PE3YJIbTATHI.

26 O6o6menne u Knaccudukanus kuciopoa- u Knaccuguyuposame
CHUCTeMaTHU3alHs 3HAaHUH O a30TCoJIepKAIIHNX KHCIOPOJ- U
KHCJIOPOJI- U OPraHMYECKUX COCAMHCHUH [0 | g307c0neprKamue
a30TCoJIepKaIHNX HaJIMYHIO QYHKIIMOHAIbHBIX OpPraHNYeCKNE COCANHEHNS
OpraHu4eCcKHUX rpynn. CocraBiaeHue GOPMyI U | o gaauguio
COEIMHEHUSIX. Ha3BaHUM KUCIOPOJ- U (pyHKLMOHAIBHBIX TPYIILL
430TCOoACpKAIINX . Cocmasnsams GOpMyIIbl U
OPraHUYEeCKUX COCAMHCHUM, UX | napaTh Ha3BAHUS KHCIOPOJI-
TrOMOJIOTOB M U30MEPOB. 1 a30TCONEPIKALLIM
CBoiicTBa IpencraBuTeei OpPraHHYeCKUM
BKHEHIINX KIACCOB ITHX coenuHeHUsIM. Onucvieams
COCIMHEHUH, HX MOJTydeHHUE U CBOIiCTBA NpeACTaBUTEIEH
npuMeHenue. I'eneTnueckas BaKHEHIINX KIIACCOB DTHUX
CBA3bE MCXAY pa3INIHBEIMU COEIVHEHUH, UX MOIyUEeHHUE
KJIaCCaMM KHCJIOPOA- U Y IPUMEHEHHUE C TIOMOILIBIO
a30TCOAEPAKALINX OPTaHHICCKHX | poIHOTO A3bIKA U A3bIKA
COCAMHCHUHA W yIIICBOAOPOIOB. | xpymun. Yemanasiusamo
IloaroroBka K KOHTPOJILHOM TFEHETUYECKYIO CBSI3b MEXIY
pabote. Pemenue pacueTHbIX PasINUHBIME KIACCaMU
sanaqd. KHCIIOPOJI- U
a30TCoJIepKaIHNX
OPraHUYeCKUX COEUHEHUN U
YTJIEBOJIOPOJIOB.
27 KonTpoabHas padora Ne 2

I10 TCMC «KI/ICJ'IOPO)I- u
asoTcoacpxKalme
OpPraHUYCCKHUEC BCUICCTBa»

IIposooums pediiekcuro
COOCTBEHHBIX JIOCTH)KCHUM B
MMO3HAHUHU XUMHUH
YIIJIEBOJAOPO/IOB, & TAKKE
KUCJIOPOJI- U
a30TCo/IepIKaIUX
OPraHNYCCKUX BCIICCTB.
AHnanuzuposamuv pe3ynbTaThl
KOHTPOJIbHOM pabOThI U
BBICTPAMBATh MTyTH
JIOCTHIKEHUS JKEITAeMOTO
YPOBHSI yCIIEIITHOCTH.

PeryasiTuBHble

1. BnageTh HaBBIKAMHU OpPTaHU3AITIH
y4eOHOMU ACSITeTbHOCTH, CAMOKOHTPOJIS U
OLICHKH PE3yJIbTaTOB CBOEH
NeATCITLHOCTH.

2. O0OCHOBBIBATH IIECTICBBIC OPUCHTUPHI U
MPUOPUTETHI CCHIIKAMU Ha IICHHOCTH,
YKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO
MOCJIEI0BATEILHOCTD IIATr0B.
ITo3HaBaTeJbHbIE

1. BHOCUTBH HEOOXOIUMEBIE TOTOTHCHUS 1
KOPPEKTHUBHI B IDIaH U CIIOCOO JICHUCTBUS B
cy4ae pacxXoXKJICHHUS 0XKHIaeMOT0
pe3ynbTaTa IeUCTBUS U €r0 PeaIbHOTO
MPOAYKTA.

2. HaGmronaTh, BEIABUTATh TUITOTE3BI,
JIeNaTh YMO3aKIIOUCHHSI, IPOSBIISTh
CaMOCTOSITETFHOCT B IPUOOPETEHUHU
HOBBIX 3HAHUM U MPAKTUYECKUX YMEHHM.
KoMMVYHMKATHBHbIE

1. CoBeprieHCTBOBaTh
KOMMYHUKATHBHYIO KOMITIETEHTHOCTD,
BBICTYIAs MepeJl OTHOKIACCHUKAMH,
OTCTanBas U 00OCHOBBIBAsI COOCTBEHHYO
TOYKY 3pSHHS, YBAKATh MHEHUE
OTIOHEHTA MPH 00CYKICHUU BOIIPOCOB.
2. YcTraHaBIMBaTh U CPAaBHUBATH Pa3HbIC
TOYKH 3pPEHUs, TpexIe 4YeM MPUHUMAThH
pElIeHus U 1eaTh BHIOOP.
JINYHOCTHRBIE

1. ITornmaTs HEOOXOAUMOCTD
OCO3HAHHOTO BBIOOPA WHAMBHYyaTHbHON
00pa3oBaTeNbHON TPACKTOPHH B
JanbpHeNeM 00ydYeHuH 1
po(heCCUOHATBHOM IEATEIEHOCTH.

TEMA 5. XUMUA U XNU3Hb
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IImactmaccel u
BOJIOKHA.
JdeMoncTpanun.
Konnekusa
CUHTETHYSCKUX U
HCKYCCTBEHHBIX
TIOJTUMEPOB,
MJ1acTMAacCC U U3AEIIUN
n3 HuX. Koyutekus
CHUHTETUYECKHUX U
HCKYCCTBEHHBIX
BOJIOKOH W U3JICITUI
N3 HUX.
Pacno3znaBanue
HaTypaJbHBIX
BOJIOKOH
(x10mMIaTOOYMaXKHOTO
U JIbHSHOTO,
IIEJIKOBOTO U
MIEPCTSIHOTO) U
HCKYCCTBEHHBIX
BOJIOKOH (alIeTaTHOTO,
BHUCKO3HOT0) 1O
OTHOIIICHUIO K
HarpeBaHUIO U
XUMHUUYCCKUM
peakTuBam
(KOHIIEHTPUPOBAHHBI
M KHUCJIOTaM U
e04am).

JladopaTopHbIe ONBITHI. 15.

3HaKOMCTBO ¢ o0Opa3iaMu
IJIACTMACC, BOJIOKOH U
Kay4JyKOB.

TTonmumepuzanus u
MMOJIMKOHICHCAITHS KaK
CIIOCOOBI MOTYyYECHHUS
CHHTETHYECKUX
BBICOKOMOJICKYJISIPHBIX
coenquHeHui. [lomyuenue
HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX
COEIVHEHUH XUMHUYECKON
MoauduKarmen

MPUPOJTHBIX TTOJIUMEPOB.
CTtpoeHNE TOITUMEPOB:
JUHEWHOE,
MPOCTPAHCTBEHHOE,

ceryaroe.

ITonsATHe 0 mnacTmMaccax.
TepMoriacTuuHbIE U
TEPMOPEAKTUBHBIC TTOJTUMEPHI.
OtnaenbHbIC IPEICTABUTEIIN
CHHTETHYCCKUX U
HCKYCCTBEHHBIX MOJUMEPOB:
(peronodopmansaeruaabIe
CMOIJIBI, TOJIMBUHUIIXJIOPH/I,
tedIoH, nemnynous. [Toastue o
XAUMHUYECKUX BOJIOKHAX.
HatypanbHble, CHHTETHYECKHE U
HCKYCCTBEHHbBIC BOJIOKHA.
Knaccudukanus u oTnenbHbIC
MPEJICTABUTETH XUMHUYCCKHUX
BOJIOKOH: alleTaTHOE
(TpualieTaTHBIN HIENK) U
BUCKO3HOEe BOJIOKHA,
suHUAXTIOpUOHBLE (XIOpUH),
noaurumpunvHole (HUMpPOH),
noauamuonvle (KanpoH, HAUIOH),
noausgpupnoie (rascan).

Xapaxmepuzoseams peakuu
MMOJIUMEPHU3aLUH U
MMOJIMKOHIEHCAIIUH KaK
COCOOBI MOTYYECHUS
CHHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX
coequHeHU. Onucvieams
OTACNBHBIX IPEACTaBUTEIICH
IUTACTMAcC M BOJIOKOH, UX
CTPOCHUE U KIJIaCCU(PHKAIIUIO

C TTOMOIITBIO POJHOTO SI3BIKA
U SI3BIKA XUMUU.

PeryasiTuBHbIe:

1. YauTbCs UCTIONB30BaTh CBOH B3TJISIIBI
Ha MUP JJIs1 OOBSICHEHUS Pa3IMYHBIX
CUTYyaluH, PeLICHNUs] BO3HUKAIOIINX
npobJeM U U3BICUCHUsS! KU3HEHHBIX
YPOKOB.

2. Paboras mo mtany, CBEpSITh CBOU
JIEUCTBUA C LIEJIbIO U, TPU
HEOOXOTUMOCTH, HCIIPABIISITH OLIHOKH
CaMOCTOSITETIBHO.

Ilo3HaBaTe/IbHbIE:

1. CamocTOSITENBHO OCO3HABATH PUYHHBI
CBOETO ycIexa WIH HeyclieXxa U HaXOAUTh
crocoOBI BBIXO/Ia U3 CUTYaLlH HEeycIexa.
2. @opMHUpOBaTh YMEHUS O€30TacCHOTO U
3¢ (HEKTUBHOTO MCIIOJIb30BaHUS
mabopaTopHOTO 000PYAOBaHUS.

KoMMyHMKaTHBHBIE:

1. [TnanupoBats yueOHOE
COTPYAHUYECTBO C YUYUTENIEM U
CBEpPCTHUKAMHU; BIIAJIETh
MOHOJIOTHYECKON M qUajJorndecKkoi
(hopMaMu pevr B COOTBETCTBHU C
HOPMAaMH POJHOIO SI3bIKA; BBIPAXaTh
CBOM MBICJIHU C JJOCTAaTOYHOM
MTOJTHOTOH M TOYHOCTBIO.
JIMYHOCTHBIE:

1. IlpuMeHATH MOTYYCHHBIEC 3HAHUS B
MMOBCEIHEBHOM JKU3HH.

2. Oco3HaBaTh NOTPEOHOCTH U
TOTOBHOCTh K CaMOO0OPa30BaHHUIO, B TOM
YHUCJIE U B PAMKaX CaMOCTOSTEIbHOU
JIeSTCIIbHOCTH BHE IIKOJIBL.

29

DepMEHTHI.
JdemoHcTpanuu.
JlexapcTBeHHBIE
CpeACTBa,
coeprKaIme
(dhepMeHTHI:

Ilonsitue o pepmenTax
KaK OMOJIOTHYIECKUX
KaTam3aTopax OeJIKOBOU
npupoasl. OcoO0eHHOCTH
CTPOEHUSI U CBOMCTB
(CEIeKTUBHOCTD U

Ha ocHoBe MexXnpeaMeETHBIX
CBs3eil ¢ OuoJiorueun
ycmanaeaueamosb 06Luee,
0CO0EHHOE U €AUHUYHOE IS
(bepmeHTOB Kak
OMOJIOTUYECKHUX

PeryasiTuBHbIe:

1. HaxoauTh 1OCTaTOYHBIC CPEACTRA IS
BBITIOJTHEHUS yUeOHBIX JCHCTBUN B
M3MEHSIOLIEHCS CUTYalluy W/WIK TIpU
OTCYTCTBHH TJIAHUPYEMOTO pe3yiIbTaTa.
2. HaGmoath ¥ aHaJIM3UPOBATh CBOIO




«Ilenicun», «Me3umy,
«Decranm»

u ap. CtupaiabHbIe
MMOPOIIKHU (YIAKOBKH),
cojziepxkariue (epMEHTHI.
JleficTBUE CHIPOTO U
BapeHOTO KapTohes WITn
Msica Ha pacTBOP IEepoKCcHIa
BOJOpPO/IA.

3¢ HEeKTUBHOCTD,
3aBUCUMOCTH JICHCTBUS OT
Temriepatypbl U pH cpenst
pacTtBopa) hepMEHTOB 10
CpPaBHEHHUIO C
HEOPraHUYEeCKUMU
KaTaJiu3aTopaMmu.
3HadyeHrue PepMEHTOB IS
KU3ZHEACITSIIHHOCTH
JKUBBIX OPTaHU3MOB.
IIpumenenne pepMeHTORB
B MIPOMBINIUICHHOCTH.

KaTajan3aTopoB.

Packpvleams ux poiib B
OpraHu3aluu >KU3HU Ha
3eMiie, a TaK)Ke€ B MHUIIEBOH U
MEIHUITMHCKOM
MPOMBIILICHHOCTH.

y4eOHYIO U TT03HABATEILHYIO
JIEATELHOCTD U IEATEIBHOCTD PYTHX
oOyyaromuxcs B mporecce
B3aUMOIPOBEPKHU.

ITo3HaBaTeJbHBIE:

1. Jenath BHIBOJ Ha OCHOBE
KPUTUYECKOIO aHAJIM3a Pa3HbIX TOYEK
3pEHUs, OATBEPKAATh BBIBOJ
COOCTBEHHOH apryMeHTalueH nin
CaMOCTOSITEJIbHO TOTy4YEeHHBIMU
JTaHHBIMHU.

2. CTpouTh 10Ka3aTenbCTBa B OTHOLICHUN

30 Burtamunbl. JIeMOHCTPAUMHE. | [[ogarie 0 BUTAMIHAX. Ha 0CHOBE MEXIIPEIMETHBIX BBIIBUHYTHIX THIIOTE3 U
OO0pa3subl BATAMUHHBIX HopMBI IOTpe6IeHus CBS3EH ¢ GHOIOrHe (bopMyIHpoBaHUE BBIBOJIOB.
MpernaparoB, B TOM YHCIIE BUTAMUHOB U X packpwieame KomMmyHukaTuBHbI€:
MMOJINBUTAMHHBI. dynkmmm. [ousTHE 06 GHOJIOTMUECKYIO POJIb 1. Opranu3oBbIBaTh yueOHOE
dotorpadpuu KUBOTHBIX U ABUTAMIHO3aX BUTAMMHOB M MX 3HAUYCHIE B3aHMOJIECTBHE B IpyIIIe (ONpeaesITh
< 2
JFO/ICH ¢ pa3sIMIHBIMU FUTIOBHTAMUHO3AX, JUISL COXPaHEHHS 310POBbSL 00IIe [eTH, pactpeeNsiTh POy,
hopmamu aBUTAaMHUHO30B. THIEpPBATAMHHO3aX YeJOBEKA. JIOTOBapUBAaTHCS APYT C APYTOM U T. II.).
HcneiTanue cpeabl Knaccnduramus 2. Y4uTHIBaTH U KOOPANHHPOBATH
pacTBopa acKOpOMHOBOM BUTAMUHOB OTIMYHBIC OT COOCTBEHHON MO3ULIMH
KHUCJIOTBI Butamun C Kak IpeIcTABHTENb JIPYTUX JIOJIEH B COTPYIHUYECTBE.
BOJIOPAaCTBOPUMBIX BUTAMHHOB JIn4HOCTHbIE:
U BUTAMHH A Kak 2. ®opmupoBanue yueOHO-
Tpe/ICTABUTEh M03HABATEILHOTO HHTEpECa K HOBOMY
YKMPOPACTBOPUMBIX BUTAMUHOB. yuebHOMy Matepuay HfHOCO6aM
pelIeHust HOBOW YacTHOM 3a1ayH.
31 I"'opMOHBL. PeryasiTuBHbIC

JdemoncTpanuun. VcnbiTanue
anTEeYHOTO TIperapara
WHCYJINHA Ha OeJIoK.
Komnexmus ropMOHaIBHBIX
peraparos.

ITonsATHE O rOPMOHAX KaK
OMOJIOTUYECKH aKTUBHBIX
BEIIIECTBAX,
BBITTOJIHAIOIINX
SHAOKPHUHHYIO PETYISIHIO
KU3HEAEITEIbHOCTH
opranmusMoB. Baxxneimune
CBOMCTBA TOPMOHOB:
BBICOKAs
dbuznonornyeckas
aKTUBHOCTBD,
JVCTAHIIMOHHOEC JICHCTBHE,
ObICTpOE pa3pylIeHUE B
TKaHsX. OTaenbHbIe
NPEACTABATEIIH TOPMOHOB!:

Ha ocHoBe MexXnpeaMeTHBIX
cBsA3ell ¢ OnoJioruen
PAcCKpbleamb XUMUIECKY IO
MMPUPOAY TOPMOHOB B UX
pOJIb B OpTaHU3aAINH
TyMOpajlbHOU perysiuuu
JIEATEeIILHOCTH OpTaHu3Ma
YeJIoBEKa.

1. ®opmynupoBaTh yueOHBIE 3aa91 KaK
Iary JTOCTIKEHUS TIOCTaBIEHHON TeNTn
JIeSATeIbHOCTH.

2. OTOupaTh MHCTPYMEHTHI JJIS
OLICHUBAHUS CBOEH JESITENbHOCTH,
OCYIIIECTBIISATH CAMOKOHTPOJIb CBOEH
JIeSITEIbHOCTH.

Ilo3HaBaTeJIbHBIE

1. Ctpouts paccykiaeHue oT 00IIrx
3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSAM U
OT YaCTHBIX SIBIICHUU K OOIIINM
3aKOHOMEPHOCTSIM.

2. Co3naBath BepOabHEIE,
BEIICCTBEHHbIC U HH(POPMAIIMOHHBIC




WHCYJIUH U aIpeHanH.
IMpodwunakTuka caxapHOTO
nuabera. [lousmue o
CIMEepPOUOHBIX 20PMOHAX HA
npumepe noJlo8blx 20PMOHOS.

MOJICIIH C BBIICTICHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK OOBEKTA IS
OTIpeICIICHUS CIIOCO0a PEIICHUS 3a/1a4U B
COOTBETCTBUU C CUTYyaIUEl.
KoMMyHHKATHBHDLIE

32 JlexapcTEa. JlekapcTBeHHass XUMUSL: OT Packpvieams poib 1ekapcTB 1. KoppexTHO 1 apryMeHTHPORAHHO
ATPOXHMHH H OT hapMaKoTepaIuH 10 OTCTauBaTh CBOIO TOUKY 3PEHHS, B
dhapmakoTepanuu 10 XUMHUOTEPaIuH. AAMCKyCCHM yMCTB BBIABITATD
XAMHUOTEPAIuH. Ocsausams HOPMBI KOHTPapryMeHTE, MepedpasuposaTh
AHTHUOMOTHUKU U 9KOJIOTUYECKOI0 U CBOI0 MEICIE (BI3/ICHHE MEXAHHIMOM
ICOaKTEpPHO3. 0e301racHOTO OOpaIIeHus ¢ SKBHBAJICHTHBIX 3aMH).
Hapxotuueckue JIECKapCTBEHHBIMU 2. lorosapuBats.ca u TIPHXOLUTE K
BeulectBa. Hapkomanus, npenapaTramMmH. obieMy PEICHUIO B COBMECTHOHR
O6opbba c Hell u Dopmuposams BHYTPESHHEE ACATCIPHOCTH, B TOM THCIIC B CUTyallnn
podUIAKTHKA. Y6 CHHE O CTOJIKHOBEHHMSI HHTEPECOB.
Jdemouncrpanuu. Jomaninss, HENPUEMIIEMOCTH JaXe JludnoctHeIe
nabopaTtopHas u OAHOKPAaTHOTO NIPUMECHEHUS 1. Bomonass CaMOCTOSTCITBHBIC
aBTOMOOMJIbHAS alITEYKH. HapKOTHYECKUX BEILECTB. HOCTYNIKW W ICHCTBHS (B TOM HCIIe

PYKOBOJSIErO IUIaHa), IPUHUMATh
OTBETCTBEHHOCTD 32 UX PE3YyJIbTAThI.
33 MpakTHueckas Pemenne sxcnepuMeHTanbHBIX [IpOBOIUTE, HAGTIONATH 1 PeryasiTuBHble:
paGora Ne 2 3aJlad Ha paclio3HaBaHUE OIHCEIBATD X MUYUCCKI 1. BeinBuraths Bepcun perieHus }
«PacrosHaBaHme miacTmace | W1ACTMAcC (MONUSTHIICHA, SKCTIEPUMEHT JUTS Mpo0OJIeMBl, 0CO3HABAaTh KOHEYHBIH
1 BOJIOKOHY. TOTMBUHIIIXJIOpIAA, . UACHTUPUKALMH TI1aCTMACC pesyJibTar.
(dhenonodopmanbrerugHon) u ¥ BOTOKOH ¢ HOMOIIBIO Ilo3HaBaTe bHBIE:
BOJIOKOH (XJIOIT4aTO0yMa>KHOTO, KAYECTBEHHBIX PEAKIIHIL. 1. CrpouTth paccyxaeHrue Ha OCHOBE
BUCKO3HOTO, alleTaTHOT O, CpaBHEHHS IPEJMETOB U SIBIICHHH,
KaIpoOHOBOI'0, U3 HAaTypaJIbHOU BBLJIEJISAS TIPY 3TOM OOIIME MPU3HAKH.
LLIEPCTH U HATYPaJIbHOTO KomMMyHuKAaTHBHBIE:
I11eJ1Ka). 1. KpuTHuecku OTHOCHUTBCS K CBOEMY
34 Pewenue 3a0au no MHEHUIO, C JOCTOMHCTBOM MPU3HABATH

Opeanuyeckou Xumuu.

Tosmopenue u 0606wenue
Mamepuana 3a Kypc
OP2aAHUYeCKOU XUMULL.

Pewenue 3a0au na 61600
Gopmynvl opeanuieckoco
sewecmada no npooyKmam
ceopanus

U MACCOBBIM OONAM DJICMEHMOE.

Paccmampusamo xumuyeckue
peaxyuu KauecmeeHHo u
KOUYEeCMBEHHO € NOMOUbIO
pacuemos. Pewiams 3a0ayu na
861600 (POPMYJIbL OP2AHUUECKO2O
sewecmsa no npooyKmam
C2OPaHUSL U MACCOBLIM OOIAM
9/1eMEHMO8.

OIMOOYHOCTH CBOETO MHEHHUS (€CITH OHO
TaKOBO) U KOPPEKTHUPOBATH €TI0
JINYHOCTHBIE:

1. [IposABAATE MHTEPECHI, HHUIIUATHUBEI U
T0003HATENBHOCTD, YUUTCS C YETKON
OpraHu3alnyel cBoen JesTENbHOCTH.

2. lleneyCcTpeMJIEHHO U HACTONYMBO
UATH K JOCTH)KEHHUIO LIENIEH, TPOSBIIATh
TOTOBHOCTH K TIPEOIOJIEHUIO
TPYIHOCTEM.




TEMATUYECKOE ITJTAHUPOBAHHUE. OBILIA S XVMUS. BA3OBBIN YPOBEHA. 11 KJIACC

(1 u B HEMEMIO, BCETO 334.)

N Tema. IlnaHupyemMble pe3yJibTaThl
u/n Jdara JdemMoHCcTpanus onbITOB. OcHOBHOe coiep;kaHHue YPOKa Tpeavernbie JIu4HOCTHBIE
HUcnoanzoBanue LHOP MeTtanpeameTHbie
TEMA 1. HEPI/IOI[I/ILIECKI/HL/'I 3AKOH 1 CTPOEHUE ATOMA
[IpeanockIIku OTKPBITHUS Xapaxmepusosamp
1 OTKpbITHE IIepuoguueckoro 3akoHa. I/epgvie PeryasiTuBHble:

1. 1. MeneneeBbIM
Ilepuoauyeckoro 3akoHa.

Ilepuonnueckas
cucrema

. . Menneneena.
JdeMoHcTpanuu.
Paznuunbie hopmbl
Ilepuoanueckoit
CHCTEMBbI XUMHUYECKUX
aneMmenToB Jl. W.
Meunnesneena.

nonvimKu Kaaccugurayuu
XUMUYECKUX 2TIEMEHMNOS.
Cospemennsvie npeo- cmasieHus o
BAJICHEUWUX NOHSA- MUAX XUMUU.
OMHOCUMENbHAA AMOMHAS Macca,
amom, monexkyia. Ilepnogndaeckuit
3akoH B ¢popmynmposke J1. H.
Menpgeneesa. [lepuoauasocTs B
M3MEHEHUU CBOHCTB XUMUYECKUX
3JI€EMEHTOB U X COCIUHEHUH.
Ilepnonnueckas cucrema
XUMHYECKHUX 3JIEMEHTOB KaK
rpaduyeckoe oToOpakeHne
Ilepnonnueckoro 3akoHa.
CTpyKTypa NepuoOaNIECKON
TaOIUIBI KOPOTKOTO BapHaHTA.
Ilepuons! (OompIivie U MalTbie) U
rpyIIbI (TJIaBHBIE U TTOOOYHBIE).
IIpornocruueckas cuia u
3HaueHue llepuonmueckoro
3akoHa U [lepnognyeckoit
CHCTEMBI. 3HAaUCHNE
Ilepnoanueckoro 3akoHa U
Ilepnognueckoi cucTeMBbI
XUMHUYIECKUX demeHToB J1. U.
Mengeneea Uil pa3BUTHS
HayKH{ ¥ TIOHUMAaHUS
XUMHUYECKON KapTUHBI MUpA.

3JIEMEHTHI MAJIbIX NIEPUOIOB
0 UX ITOJIOKCHHIO B
ITepuonuueckoii cucreme /.
. Menneneena.

Jlasamys onpeneneHus
BaXXHEHUIINX XUMUUYECKHX
MOHSITHIA:

BEIIIECTBO, XUMHUUECKHH 3JIEMEHT,

aToOM, OTHOCHUTCIIbHAs aTOMHas Macca,

HU30TOIIbI.

Jlasams onpeneneHne BUAOB
KJ1accu(UKaLM:
€CTECTBEHHOU U
nckycctseHHOH. Co3nnanue
MoJiesiel ¢ BBIAEIICHUEM
CYILIECTBEHHBIX
XapaKTEePUCTUK OOBEKTa U UX
MPEICTABICHUEM B
MNPOCTPAHCTBEHHO-
rpaduueckoi M 3HaKOBO-
CUMBOJIMYECKO# (popmMme.
Ilpoenozuposams cBOMCTBa
XAMHUYECKHUX JIEMEHTOB U UX
COCIMHEHUU Ha OCHOBE
Ilepnoanueckoii cuctems! [I.
N. Menneneesa.
Koncrpyuposanue IIT ¢
HCIIOJIb30BAaHUEM KapTOUEK.

1. CraBuTh yueOHBIC 3a]]a91 HA OCHOBE
COOTHECEHHUS TOTO, YTO YK€ U3BECTHO U
YCBOGHO YYaIlUMCsl, ¥ TOTO, YTO eIIé
HEH3BECTHO.

2. CaMocCTOATEIILHO 00OHAPY)KUBATh U
(dhopmynHupoBaTh yueOHYIO pobdiemy,
OTIPEAEIIATH IeTh YIeOHOM
JeATeIILHOCTH.

Ilo3HaBaTeJIbHBIE:

1. CaMOCTOSITENBHO BBIIEIATH U
(dhopMyTHpOBaTh MMO3HABATENHHYIO 1IETTh.
2. AHanmM3upoOBaTh, CPABHUBATD,
KJIACCU(UIMPOBATh U 00001IaTh (haKTHI U
SIBJICHUSL.

KoMMYHHKATHBHBIE:

1. CaMOCTOSATENEHO OPTaHU30BHIBATh
y4e0HOe B3aMOJICHCTBUE B TPYIIIIE
(ompenensiTh OOIIHE [IETH, PACTIPEEIIATh
pOJIH, TOTOBAPHUBATKLCS APYT C APYTOM U
T.1.).

JINYHOCTHBIE:

1. ®opMHUpOBATH OTBETCTBEHHOE
OTHOILIEHHUE K YUCHHIO.

2. ®opMupoBaHUE YIeOHO-
[I03HABATENLHOTO HHTEPECa K HOBOMY
yueOHOMY MaTepHaiy U criocodam
pelIeHrs HOBOM YacTHOM 3aayu.




Ctpoenue aTtoma.
Ilepuoauueckuii 3aK0H U
CTpOCHHE aToMa.

ATOM — cloxHas
vactuua. Mcmopus
OMKPLIMUSL JIEMEHMAPHBIX
yacmuy U cmpoeHus
amoma. SIapo aroma:
OPOTOHBI U HEUTPOHBI.
W3otonsl. H3omonuwl
6000p00a. DIEKTPOHBDI,
KOPITYCKYJISIPHO-BOJTHOBOH
nyanu3m. Ctpoenue
SJIEKTPOHHOH 00O0I0YKH.
DNEeKTPOHHBIN YPOBECHBD.
BasieHTHBIE 271€KTPOHEL.
OpOburanu: S- u p-.
Pacnpenenenue
3JIEKTPOHOB IO
SHEPTreTUYECKUM YPOBHIM
U Op- OUTAJSIM.
d-Dnemenmet.
DNeKTpoHHAas
KOH(pUTypanus aroma

XUMHYCCKAN DIIEMCHT.
Tpu bopmympoBKu
ITepuoauueckoro 3akoHa:
J1. 1. Menneneena,
COBpEMECHHas U
MPUYIUHHO-CJICICTBCHHAS,
CBSI3BIBAIOIIAS
NEPUOJIUYHBIE U3MECHEHUS
CBOMCTB 2JIEMECHTOB C
MEPUOTUIHOCTHIO B
H3MCHEHHWH BHEIITHUX
AJIEKTPOHHBIX CTPYKTYP
HX aTOMOB.

duzndecKkuii CMBICHT

HOPAAKOBOTO HOMECpaA 3JICMCHTA,

HOMeEpa IIepuoaa U HoMepa
rpynmnsl. [leprongudaaocTh
U3MEHEHUS CBOMCTB
XUMHUUYECKUX DIIEMEHTOB,
00pa30BaHHBIX UMH MPOCTHIX U
CJIOKHBIX BEIIECTB B EpUOaX

Ilpeocmagnsims COXKHOE
CTPOCHHE aTOMa, COCTOSIIETO
U3 A7pa U JIEKTPOHHOU
000JI0UKH.

Haxooumoe B3aUMOCBsI3HU
MEXAY NOJIOKEHUEM
snemeHTa B [lepuoauueckoit
cucteme . 1. Menpaeneena u
CTPOEHUEM €ro aTtoma.
Cocmaensamsb dIEKTPOHHBIC U
AJIEKTPOHHO-TPaPUICCKHE
(bopmyIer aTOMOB S-, p- U
d-snnemenmos.
Ilpeocmasnsamos pa3BUTHE
HAY4YHBIX TEOPHUM MO CIUpaATIHU
Ha OCHOBE TpEX
hopmympoBOK
ITepuonuueckoro 3akoHa.
Onucvieams CTPOCHUE aTOMa
M CBOMCTBA XUMHWYCCKHUX
3JIEMEHTOB M UX COCAWHCHHU
Ha ocHOBe Ilepunonunueckoit
cuctemsl J[. 1. Mengeneena.

OmHuocums XumuuecKue
oeMeHmbl K MOMY Ul UHOMY
INEKMPOHHOMY CeMEUCMEY.
Packpwieams ocobennocmu
CMpPOeHUsL AMoMOo8
d-anemenmos u f-anemenmos.

PeryasiTuBHbie

1.KoppekTupoBaTh IEATEILHOCTD:
BHOCHTb U3MEHEHHS B MPOLIECC C YIETOM
BO3HUKIIUX TPYTHOCTEH U OIIHOOK.

2. CocTaBnATh IJIaH OTBETA; padOTaTh C
TEKCTOM maparpada u ero
KOMIIOHCHTaMU;

3. ®opmynHpoBaTh YIEOHYIO 3a/1a9y Ha
OCHOBE COOTHECEHHSI TOTO, UTO yXKe
M3BECTHO YYaIIUMCS, U TOTO, UTO €IIe He
W3BECTHO.

Ilo3HaBaTe/IbHbIE

1. YMeTb caMOCTOSITENHHO TUIAHUPOBATh
ITyTH JOCTWKEHUS TIeNIeH, B TOM YHUCIIe
aJ]I)TepHaTI/IBHLIe, OBJIAICHUC YMCHI/IGM
COTIOCTABIIATH IKCTIEPUMEHTATILHBIE 1
TEOpPETHUYECKHE 3HAHUS C 00 BEKTUBHBIMA
peaJII/ISIMI/I JKHU3HU.

2. Wcnone30BaTh pueMBbI pabOTHI ¢
uHQopMaIuei (mouck u oToop
MCTOYHUKOB HEOOXOMMOI HHPOPMAITUH,
CUCTEeMaTH3anus HHPOPMAIIHH).

KoMMYHHKATHBHDBIE

1. BrageTs MOHOJIOTHYECKOH U
JUAIIOTHYEeCKOr (hopMaMH pedr B
COOTBETCTBHH C HOPMAMH POJTHOTO
SI3BIKA; BBIPAXKATH CBOU MBICIH C
JIOCTAaTOYHOM ITOJIHOTOM M TOYHOCTBIO;
2. ®opMupoBaHUe yMEeHHsI paboTaTh B
rmapax, OTBE€4YaTh Ha BOIIPOCHI YUUTEIS,
YMEHHUE UCIOJb30BaTh XUMUYECKUH SI3BIK,
yMeHHEe PaboTaTh C XUMUYECKOH
MOCYI0M.

3. ®opMHUpOBaHUE YMEHHUS CITYIIAThH
YUUTENS, BECTU AUATIOT C YUUTEIEM U
JIPYTUMU yUaITHMICS.

JINYHOCTHBIE
1. ITposIBISATH OTBETCTBEHHOE OTHOITICHHUE




U rpynmnax. DJIEKTPOHHBIE
ceMeiictBa. Ocobennocmu
CmMpoeHus Aamomos
d-anemenmos. Cemericmeo f-
3JIEMEHTOB.

K 00yUYCHHIO, YBAXKHUTEILHOE OTHOIIICHHE
K CTapIIuM U MJIaJIIIIAM TOBAPUIIAM;
0CO3HaBaTh [ICHHOCTH 3I0POBOTO U
Oe3omacHOro 00pasa JKH3HH.

TEMA 2. CTPOEHUE BEIIIECTBA

KosanenTHas
XUMHUYECKas CBSI3b.
JdemMoHcTpanuu.
Konnekuusa Bemniects
C KOBaJICHTHBIM
THUIIOM XUMHYCCKOM
CBSI3U.

bnaropoHsie rassi,
MIpUYAHA UX
CYIIIECTBOBAHUS B
aTOMapHOM COCTOSIHUH.
KoBanenTHas cBsi3b Kak
CBsI3b, BO3HUKAIOIIAS 32
cueT 00pa3oBaHUs OOIIUX
SIIEKTPOHHBIX TIap nymem
nepeKpbi8ansl INeKMPOHHbIX
opbumaneu. KparHocts
KOBaJIECHTHOM CBSI3M.
OOMEeHHBIN 1 JOHOPHO-
aKIICTITOPHBIN MEXaHU3MbI
oOpa3oBaHus
KOBaJICHTHOMW CBSI3H.
DNEeKTPOOTPULIATENHLHOCTh
(90). Knaccudukanus
KOBAJIEHTHBIX CBSI3€M: MO
90 (mossipHast 1
HernoJisipHas). Junomnu.
3aKOH MOCTOSIHCTBA
COCTaBa ISl BEIIECTB
MOJISKYJIIPHOTO CTPOCHUS.

OOBSCHITH HHEPTHHIC
CBOMCTBa OJIarOpOIHBIX
razoB 0COOCHHOCTSIMU
CTPOEHUS UX aToMa.
XapaxkTepuzoBaTb
KOBAJICHTHYIO CBSA3b KaK
CBS3b, BOSHUKAIONIYIO 32
cdeT 00pa3zoBaHUS O0MIMX
BJIEKTPOHHBIX Hap
nymemnepexpbl8ansl
9IeKMPOHHBIX OpOUmane.
Knaccuduumnponarn
KOBAJICHTHBIC CBSI3H IO
pa3HBIM OCHOBaHHUSIM.
YcTaHaBIMBaTh 3aBUCUMOCTD
MEX/1y TUIIOM XUMHUYECKOUN
CBSI3HU, TUIIOM
KPUCTAJUTMYECKON PEIISTKH

1 PU3NIECKUMH CBOMCTBAMH
BEIIIECTB.

PerviasiTuBHbl€e:

1. IlmarnupoBanue y4eOHOTO
COTPYZIHHUYECTBA C YUUTENIEM U
CBEPCTHUKAMU — OTIpe/IeTICHHUE 1EIH,
(yHKIMI y9aCTHUKOB, CLIOCOOOB
B3aUMOJICHCTBUSL.

Ilo3HaBaTeJbHBIE:

1. OBiageHre 0OCHOBaMH XHMHYECKOM
TPaMOTHOCTH: CITOCOOHOCTHIO
aHaJ]I/I3I/IpOBaTb n O6’I)CKTI/IBHO OLCHHUBATH
JKU3HEHHBIE CUTYAIllH, CBI3aHHBIC C
XHAMUEH, HaBBIKAMH 0€30aCHOr0
oOpallleHus ¢ BeLICCTBAMH,
HCHOHLSyeMLIMI/I B HOBCGI[HGBHOﬁ JKHU3HU.
KoMMYHHKATHBHBIE:

1. YyacTBOBaTh B KONJIEKTHBHOM
00CyXIeHIH TPpo0IIeM, HHTETPUPOBATHCS
B IPYIIILY CBEPCTHUKOB U CTPOUTH
MIPOAYKTHUBHOE B3aUMOJEHCTBHIE U
COTPYJHHUYECTBO CO CBEPCTHUKAMHU U
B3pOCIIBIMH.

JINYHOCTHBIE:

1. YuuTeiBaTh pa3Hble MHEHUS U
HHTEPEChl 1 000CHOBBIBATH
COOCTBEHHYIO MO3UIIHIO.

HMonHas xumuueckas
CBA3b.

JdemoHcTpanuu.
OO6pasIel MUHEPAJTIOB U
BEIECTB C HOHHBIM
THUIIOM CBSI3H: OKCHJIA

HMonsl u ux
KaccuuKanus: 1mo
3apsny (AHUOHBI U
KaTHUOHBI), TI0 COCTaBYy
(TIpoCTHI€ M CIIOKHBIE).
Cxema obpa3zoBaHus

Xapaxmepuszoeams NOHHYIO
CBsI3b KaK CBSI3b,
BO3HUKAIONIIYIO ITyTEeM
OTJIa4¥ WU IprueMa
SIIEKTPOHOB.
Knraccugpuyuposams MOHBI

PeryasTuBHbBIE:

1. CamocTOSTENFHO aHAIM3UPOBATD
yCIIOBUS

JOCTIDKEHHMS LIeJTH HAa OCHOBE yuéTa
BBIJICJIEHHBIX YYUTEIIEM OPUEHTUPOB
JeHCTBUS B HOBOM yueOHOM MaTepuase.




KaJbIIUs, pa3IndHbIX
COJICH, TBEpABIX
eJa04ei, rajaura,
KaJbIIUTA.

HOHHOMU CBSI3U.
DopmynvHas eOuHuya.
OmuocumenvHocmy
Kraccughuxayuu
XUMUYECKUX ces3ell Ha
UOHHbBIE U KOBALCHIMHbBLE
NONSPHbIE.

10 pa3HbIM OCHOBAHUSIM.
Yemanasnusamo
3aBHCUMOCTh MKy TUIIOM
XUMHYECKOU CBSI3U, TUIIOM
KPUCTAJUTMYECKOH PEIISTKU U
(uznueckumu cBolicTBaMHU
BEIIECTB.

MeTannasl ¥ CIUIaBbI.
Mertannunueckas
XUMHYECKas CBSI3b.
JdemoHcTpanuu.
Komnekius MeTaaios.
Kommexknust cruiaBos.

Oo6mue puznueckue
CBOMCTBa METaJIJIOB:
3JIEKTPOIIPOBOIHOCTD,
MIPOYHOCTb,
TEIUIONPOBOHOCTb,
METaJUIMYECKHUH OJIECK,
MIACTUYHOCTE. Cniaswi
yepnvle u ysemuvie. Cmav,
yyeyn. Jlamyno, bponsa,
Mmenvxuop. Metamnndeckas
CBSI3b. 3asucumocms
INEKMPONPOBOOHOCMU
Memanioe om
memnepamypbi.

Xapaxmepuzosamo
METAJUTUYECKYIO CBA3b KaK
CBSI3b MEXK/Iy aTOM-HOHA- MU
B METaJlyIaX U cIIaBax
ITOCPEICTBOM
0000111ECTBICHHBIX
BaJICHTHBIX DJICKTPOHOB.
OobvscHAMb MUHYIO
MPUPOLY XUMHUUCCKUX
CBsI3CH.

Yemanasnuseame
3aBHCUMOCTH MEXJy TUIIOM
XUMHWYECKON CBSI3U, TUIIOM
KPUCTAJUTMYECKON PEIIeTKH U
(mznaecknmu cBolicTBAaMHU
BEIIIECTB.

IHo3HaBaTeJbHbIE:

1. Co3naBaTh 1 IpeoOpPa30OBHIBATD
MOJIETIH ¥ CXEMBI JUISl peIICHUs 3a/1ad.
2. O0001IATh MOHATHI —
OCYILECTBIIATH JJOTHYECKYIO
OTIEpAaLIMIO IEPEeX0a OT BUIOBBIX
MPU3HAKOB K POZOBOMY ITOHATHIO.

KoMMyHHKATHBHbBIE:

1. AneKBaTHO MUCIIOJIE30BATh PEUCBBIC
CpeACTBa ATl PEICHUs] Pa3THYHBIX
KOMMYHHUKATHUBHBIX 3a]1a4; BIaJIETh
YCTHOW M MUCBMEHHOM PEYbIO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAHUC,

JINYHOCTHBIE:

1. ®opMHUpOBATH IKOJIOTHIECKOE
MBIIIJICHUE: YMCHHUEC OLICHUBAThL CBOIO
JESTETLHOCTD U MIOCTYITKA APYTUX JTFOACH
C TOYKH 3PCHUA COXpPAaHCHUA
OKpY>Karollen cpeibl.

ArperaTtHbie

COCTOSHUA BCIICCTBA.

Bomopomnas cBs3b.
JdemoncTpanum.
Bosronka nona.
Mopenns MOISIPHOTO
oO0Bema
razoo0pa3HbIX
BeulecTB. [Tonyuenue
U pacrlio3HaBaHUE
ra3oB: YTIIEKUCIIOTO
rasa, BOJIopo/a,
KHCJI0pOJa, aMMHaKa,
omunena, ayemuieHa.

ArperaTHbple COCTOSTHUS
BEIIIECTBA HA IPUMEPE
BOJIbl. 3aKOH ABOraapo.
Ilepexons! BemecTBa u3
OJTHOT'O arperaTHOro
COCTOSTHUS B IPYTOE.
Banoepsaanvcoso
gzaumooelicmaeue.
MexMonekyisipHas
BOJIOPOJIHAS CBSI3b.
Mexanusm ee
oOpa3oBaHUs Ha IPUMEPE
BOJIBI UCHUPIOB.
CBolicTBa BEIISCTB C STHM
THUIIOM CBSI3H.
AHOMaJIbHBIE CBOMCTBA
BOJIbI, OOYCJIOBJIICHHBIC
MEXMOJIEKYISIPHOUT
BOJIOPOJHOM CBSI3bIO.

XapakTepuzoBaTb
0COOEHHOCTH arperaTHoro
COCTOSIHUS BEIECTB

Ha OCHOBE MOJIEKYJISIPHO-
KHHETUYECKUX
NpEJICTaBICHUM.

YcranasiauBaTh
MEXIPEJIMETHBIE CBSI3H C
(bm3MKOI Ha 3TON OCHOBE.
YcranaBauBaTh
MEXIPEJIMETHBIE CBSI3U C
OuoJIOTHEH Ha OCHOBE
paccMOTpEHUS IPUPOIBI
BOJOPOJIHOM CBSI3U U €€ POJIU
B OpraHU3aIUH KUBOU
MaTepuu.

PervasitTuBubie:

1. BHOCHTH HEOOXOMMbIE KOPPEKTUBHI B
JIEHCTBHE IIOCIIE €r0 3aBEPILEHUS Ha
OCHOBE €T0 OLICHKU M y4eTa XapaKrepa
CJIEJIaHHBIX OIIUOOK.

2. OcyuiecTBIsTh KOHCTATHPYIOUINH H
MIPEIBOCXUIIAIONINI KOHTPOJIb IO
pe3yabTaTy U 1o crnocoly ACHCTBUS;
aKTyaJbHBIA KOHTPOJIb Ha YPOBHE
MIPOU3BOJIBHOTO.

3. BeiBUraTh BEpCUM pEIICHUS
po0JIeMbl, 0CO3HABATH KOHEUHBIN
pe3ynbTaT, BEIOMpATh U3 MPeII0KEHHBIX
1 UCKAaTh CAMOCTOSITEJILHO CPEACTBA
JOCTHIKESHHUS EJH.

Ilo3HaBaTeJIbHBIE:
1. ®opmupoBath yCTOHUMBHINA y4eOHO-
MI03HABATEJILHOTO MHTEPEC K HOBBIM




Hcnonvzosanue 600bi 6
Ovblmy u Ha npPou3z8oICcmae.
BHyTpuUMOIEKYyIIpHast
BOJIOpPOJIHAS CBsI3h. Ee
3HaueHue 8 OP2aHU3AYUU
CMPYKMYpbl HCUZHEHHO
BAIICHBIX OPCAHUYECKUX

sewyecmse.
Tuner HonsTue o Knaccugpuyuposamow
KPHCTAJITMYECKHX KpHUCTAJTMTICCKUX TBep/ible BELIECTBA Ha
pEIETOK. pemeTkax. Thmbl KPUCTAJUIMYECKUE U
JleMOHCTpANIMH. KpUCTAJIMHCCKIX amopdHEIe.

Mopenu PCIICTOK. HOHHAA, Yemanaenusamo
KPUCTATNTHICCKHUX MOJICKy isipHas, aToMHas, 3aBMCHUMOCTb MEKAY TUIIOM

PEUIETOK Pa3IMYHBIX
TUnoB. [Tpumepsl
BEIIECTB C HOHHOM,
aTOMHOM,
MOJIEKYJISIPHOM U
METaJUINICSCKOMI
KPHUCTAILTHYECKUMHU
peluieTkaMu.
JlaGopaTopHble
ONBITHI. 1.
OmpeneneHne CBOUCTB
HEKOTOPHIX BEIIECCTB
Ha OCHOBE THUIIA
KPUCTAIUTUIECKON
peureTku. 2.
O3HakoOMJICHHE C
KOJUIEKIIUEHN
TMOJIUMEPOB:
njacTMacc u
BOJIOKOH, ¥ U30CIUMN
U3 HUX.

MeTaJTINYeCKasl.
XapakTepHble
(uszmyeckue cBoiicTBa
BEIIECTB, O0YCIOBJICHHBIE
TUIIOM KPUCTAJLIMYECKOU
peueTKu.
IIpornozupoBanue
CBOMCTB BELLIECTB 110 TUIY
KPUCTAJUIMYECKOU
peueTky u oOpaTHas
3azada. AyioTponus,

00y CJIOBJICHHAS TUIIOM
KPUCTAJUIMYECKOMN
pEeUIeTKH.

XapaxmepHuie 6uodv
KPUCMAaniu4ecKux peumemox
Memaiunos.

AMopQHBIe BEIIECTBA, UX
OMAUNUMETILHBLE CEOUICEA.

XUMHUYECKOM CBSI3H, THIIOM
KPUCTAJUTNYCCKOU PEIISTKH U
(uznueckumu cBolicTBaMHU
BEIIECTB.

Obwsicusamb sIBICHUE
AJUTOTPOITUH.
HUnnrocmpuposams 310
SIBIICHUC PA3JINYHBIMU
pUMepamMH.

00ImuM crrocobaM pemieHus 3aaad.

2. ®opMupoBaTh YMEHUS yCTaHABINBATh
CBSI3H MEX]Ty PEaIbHO HA0III0ITaeMBbIMU
XUMHYECKAMU SIBICHUSAMH U MPOLIECCaMH,
MIPOUCXOSIIUMU B MUKPOMHPE,
OOBSACHATH MPUIUHBI MHOTOOOpa3Hs
BEIIECTB, 3aBHCUMOCTb UX CBOICTB OT
COCTaBa M CTPOCHUS, a TAKKe
3aBUCHMOCTH IPUMECHEHUS BEIIECTB OT UX
CBOWCTB.

KoMMVHHUKATHBHBIE:

1. ApryMeHTHPOBAaTh CBOIO MO3UIIUIO U
KOOPAWHHUPOBATH €€ C

MO3ULMSAMH [TAPTHEPOB B COTPYIHUYECTBE
IpH BBIPabOTKE OOIIEro pelieHus B
COBMECTHOM JEATENHLHOCTH.

2. AeKBaTHO HUCIOIb30BATh PEUEBbIC
CPEeJICTBA ISl peIIeHUs Pa3TUYHbIX
KOMMYHHKATHUBHBIX 3aJ1ay; BIaJeTh
YCTHOW M MUCBMEHHOM PEYbIO; CTPOUTH
MOHOJIOTHYECKOEe KOHTEKCTHOE
BBICKA3bIBaHHE_

JInyHOCTHBIE:

1. YMeTb oleHUBaTh NPaBUILHOCTD
BBITIOJTHEHUST Y4eOHOH 3a/1a4u,
COOCTBEHHBIE BO3MOYKHOCTH €€ PELICHUSI.
2.AHanM3UPOBATH 3MOLMOHAIBHEIE
COCTOSIHUSI, TTOJTyYEHHBIE OT YCIEIIHOM
(HeycnemHoi)

JesITEIbHOCTH, OLICHUBATDh UX BIMSHHUE Ha
HacCTPOEHHE YeJIOBEKa.

YHucTtele BenmecTBa u
CMECH.
JdeMoHcTpanuu.
OO6pasIel MUHEPATIOB U
TOPHBIX ITOPO/I.
O0pa3ibl OYUIIIEHHOHT
caxapo3sbl U

OT1inyne cMecer oT
XUMHUYECKUX COECIMHEHNMN.
T"'omorennsie n
reTepOreHHbIC CMECH.
MaccoBasa u o0ObeMHas
JOJIM KOMIIOHEHTA B
CMECH.

Haxooums otnnums cmeceit
OT XUMHNYECKHUX COCHHHCHHﬁ.
Ompadsicams coOCcTaB cMecel ¢
IMOMOIIBIO MTOHSITHS

«J10JIsI» MaccoBas u
o0BeMHas.
Ilpouz600ums pacyeTsl C

PeryasiTuBHbBIE:

1. [InanupoBaTh CBOM ACHCTBHUS B
COOTBETCTBHH C [TOCTaBJICHHOM
3a/1a4yeil U YCIOBUSAMU €€ pean3aliu.
Ilo3HaBaTeJIbHbBIE:

1. OcymiecTBisITh BEIOOP

Haunbosnee 3PEKTUBHBIX




HepapUHUPOBAHHOTO
KPUCTAJUIMYECKOTO
caxapa, coJiepsKamiero
MIPUMECH.
Jlucmuanayus 600bi
Kax cnocob ouucmku
om npumeceil.
JlaGoparopHbie
onbITHhI. 3. KecTkoCTh
BOJIbl. Y CTpaHEHUE
’KECTKOCTH BOJIBI. 4.
O3HaKOMJICHHUE C

ITpumecu. Binusinue
npuMeceil Ha CBONMCTBA
BeulecTB. MaccoBas u

oObeMHas JOJIM IPUMECEH.

Knaccugurxayus

XuUmudvecKkux eeujecme no

cmeneHu yucnoniol.

HMCIIOJb30BAHUEM ITOIO
HOHATHS.

Yemanasnusamo
3aBUCUMOCTb MEXTY
pa3nuuusiMu B PU3HNISCKUX
CBOMCTBax KOMIIOHEHTOB
cMeced B cnoco0aMu nx
pazJiesieHusl.

CITOCOOOB PEIIECHUS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX

YCIIOBHH.

2. CTpouTh JI0Ka3aTelnbCTBa B OTHOIICHUHT
BBIJIBUHYTBIX THIIOTE3 U
(hopMynpoBaHue BBIBOIOB.
KoMMYHHMKATHBHBIE:

1. CoBeplIeHCTBOBATh YMEHHUE
JIOTOBAPUBATHCS M MIPUXOIUTH K 00IIEMy
PEIICHUIO B COBMECTHOM MEATECITLHOCTH.
JIMYHOCTHBIE:

1. ®opMupOBaTh BEIPAKCHHYIO

MUHEPATbHBIMU YCTOMYMBYIO y4eOHO-I03HABATELHYO
BOOJaMM. MOTHBAIIUIO YUYCHUS.

Hucnepcubie IlorATHE 0 ANCIEPCHBIX Xapaxmepuzoeamp pa3inuHbIE PervisirusHbie:

CUCTEMBL. cucremax. Jucnepcuas THTIBI JIMCTIEPCHBIX CHCTEM Ha 1. ]?HOCI/ITB HE00XO0MMbIE KOPPEKTUBLI B
JlemoncTpannu. basa u aucnepenonnas OCHOBE arperaTHOro COCTOAHUS JICUCTBHE IOCIIE €T0 3aBEPIICHHA Ha

Obpasyvt  pasiuunvlx
OUCNEPCHbIX  CUCTEM:
OMYNIbCUU,  CYCHEH3Ul,
asposonu, 2eau u 307u.
Honyuenue  KoniOUO-
HO20 — pacmeopa  u3
xnopuoa aceneza (Il1).
Koazynayus
NOMYYEHHO20 PACMBOPA.
Sggpexm Tunoans.

JlaGopaTopHble ONbITHI.
5. Osnaxomnerue ¢
oucnepcHuimMu
cucmemamu.

cpena. Kimaccuduxanms
I[I/ICHCpCHI)IX CHUCTEM B
3aBUCHMOCTH OT
arperaTHoro COCTOSTHUS
TUCTIEPCHON (pa3bl U
JIUCTIEPCUOHHOM Cpebl.
I"'omorennbIe

TCTCPOTCHHBIC TUCIICPCHLBIC

CUCTEMBI.
I'pybonucniepcHbIE
CUCTEMBI: SMYJIbCHH,
CYCIICH3HH, ad9PO30JIH; UX

MNpeaACTaBUTCIIN U 3HAYCHUC.

TOHKO,I[I/ICHepCHBIe

CUCTEMBI: TCJIN U 30JI1; UX
NpEaACTaBUTCIIN U 3HAUCHUC.
KOJ'IJ'IOI/I}_IHBIG CHUCTEMBI, UX

OTIIUYHUS OT UCTHUHHBIX
pacTBOpOB.
Oddext Tunnans. [eau:

IHUIIEBLIC, KOCMECTHYCCKUC,

MEIULIMHCKHE,
OHOJIOTUYECKUE U
MUHEpabHBIC; UX

OpeaACTABUTCIIN U 3HAUYCHUC.

JUCTIEPCHOM (a3bl 1
JIUCTIEPCUOHHON CPEIbI.
Packpwisams ponb pa3nuyHbIX
TUIIOB JUCIICPCHBIX CUCTEM

B )KM3HHU PUPO/IBI U 00IIIeCTBA.

OCHOBE €T0 OLICHKU M y4eTa XapaKrepa
CIIEIIAHHBIX OIIUOOK.

2. OcyuiecTBIATh KOHCTATHPYIOMINH H
MIPEIBOCXUIIAIONINI KOHTPOJIb IO
pe3yabTaTy U 1o crnocoly ACHCTBUS;
aKTyaJbHBIA KOHTPOIIb Ha YPOBHE
MIPOU3BOJIBLHOTO.

3. BriiBUraTh BEpCUM pEUICHUS
po0JIEMBbI, 0CO3HABATH KOHECYHBIH
pe3yIbTaT, BEIOUPATh U3 MPEATIOKEHHBIX
1 UCKAaTh CAMOCTOSITEJILHO CPEACTBA
JOCTYDKEHHUS TISITH.

Ilo3HaBaTeJIbHBIE:

1. ®opmupoBaTh YCTOWYHBEIN y4eOHO-
MMO3HABATENILHOTO HHTEPEC K HOBBIM
o0mIMM crtoco0am pernieHus 3a1a4.

2. ®opMHUpOBaTH YMEHUS YCTaHABIMBATh
CBSI3U MEXJy PeajibHO HAOI0aeMbIMU
XUMWYECKUMU SBIICHUSIMU U TIPOLIECCAMH,
MIPOUCXOSIUMHA B MUKPOMUDE,
OOBACHATH MPUINHBI MHOTOOOpa3us
BEIIECTB, 3aBUCIMOCTb MX CBOMCTB OT
COCTaBa U CTPOCHHMS, a TAKKe
3aBHCHUMOCTh IPUMEHEHHS] BEUIECTB OT HX




IMonyuenue, cobupanue u [MpoBonuTh, HAOIIOATE U

CBOMCTB.

10 MpakTH4ecKas pacrio3HaBaHUE ra3oB: OIMHUCHIBATH XUMHUYIECKUHN S
padora Ne 1. BOAOPOJa, KUCIOPOa, SKCIIEPUMEHT IO Y :
YIJICKHCIIOTO Ta3a, MTOJIy4YEeHUI0, COOMPAHUIO U 1. AprymeHTHpOBaTh CBOIO MO3HUIIHIO U
aMMHaKa, dmuiend, pacIrio3HaBaHUIO Ta30B. KOOpAMHHUPOBATD €€ C
ayemunena. MO3ULIUSMH APTHEPOB B COTPYIHUYECTBE
TIPH BBIPAOOTKE OOIIETO PEIICHUS B
11 IToBTOpEHME U O06001IaTh MOHATHA «S-OPOUTANIBY, «P-0pOuTaILY, «d-opbumansy, COBMECTHOM JEATETbHOCTH.
00001eHne TeM «KOBaJICHTHAsI HEMOJSIPHAs CBA3bY», «KOBAJCHTHAS MOJSIpHAs 2. AZIGKBAaTHO HCIIONB30BATh PEUCBBIC
«Ctpoenune aTomMma CBSI3b», KMOHHAS CBA3BY», KBOAOPOIHAS CBI3b), «METAJTMISCKAas CpPEJICTBA JUTS PELICHHS PA3THYHBIX
1 «CTpoeHue CBSI3bY», «MOHHASI KPUCTAJIJINYECKasl PEIUIETKa, «aTOMHast KOMMYHHKATHBHBIX 33144, BIAICTh
BEIeCTBAY, KpUCTAILUTHYECKas PEIIETKa», «MOJIEKYJISIpHAs KpUCTATNIeCcKas YCTHOM ¥ MHCHMEHHO PeUbI0; CTPOHTh
HOJI'OTOBKA K peureTka, «MeTaTnIecKasi KpUCTaJUTHIeCcKasl PeIIeTKa . MOHOJIOFHUECKOE KOHTEKCTHOE
KOHTPOJIBHOH paGoTe OrpadHuyuBaTh MOHSITUS «XUMHYECKas CBSI3bY, BBICKA3bIBAHHC.
«KPUCTAJLUTHYECKast PEIISTKa. JIMYHOCTHLIE:
12 KonTtpouabnas OnuchIBaTh U XapaKTepPU30BaTh CTPYKTYPY TaOITUIIBI 1. YMers oneHuBaTh NpaBUILHOCTD
padora Ne 1 o «IIepuonnueckas cucTeMa XUMUYECKUX JIE€MEHTOB BBINOJIHCHIS Y4eOHOM 3a/1a4H,
Temam «CTpoeHue . . MenaeneeBa» (kopoTkas Gpopma) [Iporoauts pediiekcuto COOCTBEHHBIE BO3MOXKHOCTH €€ PEIEHUS.
atoMa» u «CTpoeHue COOCTBEHHBIX JIOCTH)KEHUH B TO3HAHWUM CTPOCHUS aToMa U 2.AHaNM3UPOBATH SMOLMOHAIILHBIC
BEILIECTBAY. CTPOEHHA BEIIECTBA. AHAJIU3UPOBATh PE3YJIBTAThl KOHTPOJBHOM COCTOSHHS, TIOJTy4EHHBIE OT yCIEIIHOH
paboThl U BBICTpaUBATh ITyTH TOCTHKEHUS )KEJIAEMOT0 YPOBHSI (HeycmemHoit)
YCIIEIIHOCTH. JeSITeTbHOCTH, OILICHUBATD MX BIMSHHUE Ha
HACTPOCHHE YEJIOBEKa.
TEMA 3. DJIEKTPOJIMTUYECKA S IUCCOLINALIA
13 PactBopsr. PacTBOpHI Kak Onpeodensameb MOHITUS PeryasiTuBHbre:
JleMoHCTpanuu. TOMOI'€HHBIE CUCTEMBI. «pacTBOpPBD U 1. IlnaHnpoBath CBOM ICHCTBHS B
Paznmnynas Pacmeopenue xax «PacTBOPUMOCTHY. COOTBETCTBIH C TIOCTaBJICHHOH
pacTBOPUMOCTD Quzuro- xumudeckui Knaccuguyuposame Bemectsa 1mno 3a/1a9€H 1 yCIOBHUAMH €€ pealln3alnn.

BEIIECTB B BOJIC U
WHBIX PACTBOPHUTEIISAX.
H3MeHeHue OKp CKHU
BelecTBa Mpu
rnepexoae u3

TBEPJIOTO COCTOSIHHUS

B pacTBop

(Ha mpumepe cyibdara
menu (1), xmopuna
koOainbTa (11)).

npoyecc. PosibBOAbI B
MpoLIeCCe PaCTBOPECHUS
BellecTB. PacTBOpuUMOCTh
" Ki1accuuranus
BEIIECTB M0 A3TOMY
MPU3HAKY: PACTBOPUMBIE,
MaJIOPacTBOPUMBIC U
HEpPaCcTBOPHUMBIE.
MaccoBas qons BeliecTBa
B pacTBOpE.

Monspuas konyenmpayus eeuje-

MIPU3HAKY PACTBOPHUMOCTH.
Ompasicams cocTaB pacTBOpa C
MOMOIIBIO TOHATHH «MaccoBast 10JIs
BEILECTBA B PACTBOPE» U «MOJAPHASA
KOHYEHMPayusi 6euecmeay.

Ilo3naBaTeJIbHBIE:

1. OcymiecTBisTh CpaBHEHHE,
KJIacCU(UKAIIHIO, CAMOCTOSITEIEHO
BBIOHMpAsi OCHOBAHHS U KPUTEPHUH IS
YKa3aHHBIX JIOTHYECKUX OTepaIlHil.

2. CTpouTh JIOTUYECKOE PACCYKIACHHE,
BKJIIOYAIOLIEE YCTAaHOBJIEHNE IPUUUHHO-
CJICZICTBEHHBIX CBSI3EH.
KoMMYHUKATHBHBIE:

1. Pa3BuBaTh yMEHUE MPOTYKTHBHO
paspeiiath KOH()IUKTHI HA OCHOBE ydeTa




cmea. Omauuue ceolcmas pacmeo-
paom CBOUCMB HUCTO2O pacmeo-

pumers u pacmeopeHHO20 selye-
cmea. Munepanvisie 800vl KAk
npuUpooOHble pacmeopbi.

HUHTEPECOB U TO3UIIUM BCEX €TO
YYaCTHHUKOB.

JINYHOCTHBIE:

1. ®opMupOBaTH BEIPAKECHHYIO
YCTOHYMBYIO y4EOHO-TI03HABATEIBHYIO
MOTHUBALIAIO YUCHUSI.

14 ONEeKTPOJIUTHI U [TonsiTue 006 31€KTpOINTAX Onpeoensimsb MOHSITHS
HEAJIEKTPOJIUTEHI. 1 HEAJIEKTPOJIUTAX. «IICKTPOIUTHDY,
JdeMmoncTpanuu. OCHOBHBIE OJIOKEHUS «HEDJIEKTPOJIUTHILY,
OO0pasIbl BEIIEeCTB- TEOpUU «IIIEKTPOTUTHUCCKAS
3JIEKTPOJIUTOB U ANEKTPOIUTUIUECCKOMN JIUCCOLIMALIHSD) .
HEAJIEKTPOJIUTOB. nucconuanuu. Mexanuszm Dopmyaupoeams OCHOBHBIE
Hccnenosanue ouccoyuayuu 6eujecma. MOJIOKEHUSI TEOPUHU
3JIEKTPUYECKOH Onexmpoarumuveckas AIEKTPOIUTHIECKON
MPOBOANMOCTHU ouccoyuayus Kax pe3yibmam JIUCCOLIMALIN Y.
pacTBOpOB 2udpamayu INeKMpoIuma. Xapaxkmepuzosamu
3JIEKTPOJIUTOB U Cmynenuamas ouccoyuayus CIIOCOOHOCTH 3JIEKTPOJIUTA K
HEDJIEKTPOJIMTOB. anexmpoaumog. CTerneHb JINCCOLIMALINY Ha OCHOBE
3aBUCHUMOCTH 3IEKTPOJIUTHIECKON CTEIICHU 3JICKTPOJIUTHICCKON
CTETICHU JUCCoLaluy. JIUCCOLMALINY.
DJICKTPOTUTUIECKOH CusnbHble U c1adbIe 3anucelieams ypaBHEHUS
Auccolranuu ot 3JICKTPOJIUTHI. Y paBHEHHS AIEKTPOIUTUUCCKOM
KOHIEHTpanun DJIEKTPOJIUTUYECKOU JUCCOLMAIUY, 6 MOM YUCTe
BCIICCTBA B paCTBOPE nuccornuanuu. [lorsitue o U CMmyneH4amoti.

cpeae pacTtBopos (pH Habnooams u onucvieamso
cpeow). JEMOHCTPaIMOHHBIN
XUMUYECKUUN DKCIEPUMEHT.
15 Kucnorsr B cBete

TEOpUH
3JIIEKTPOJIUTUYECKOH
JIUCCOTTHAITHH.
JdeMoHcTpanun.
PazbaBnenue
KOHILIEHTPUPOBAHHOM
CEpHOU KUCIOTHI.
Obyenusarnue caxapa u
Yenno03ul,
KOHYEHMPUPOBAHHOLI
CepHOIl KUCTIOMO.
Bzaumooeticmaue

OmnpeneneHre KUCIIOT B
CBETE TEOPHUH
3JIEKTPOJIUTUYECKOM
nuccornuarnmu. Okpacka
WHJINKATOPOB B pPacTBOpax
kucaoT. O6mue
XUMHUYECKHE CBOMCTBA
HEOPraHWYEeCKUX U
OpPraHUYECKHX KHUCIIOT B
CBETE MOJICKYJIIPHBIX U
HOHHBIX IIPEJCTABJICHUM:
B3aUMOJICHCTBUE C
MeTallaMHi, OKCHIaMH U

Xapaxkmepuzoeamsb KUCIOTHI
B CBETE TEOPUU
BJIEKTPOJIUTUYECKOHN
JYICCOLIMALIAN.

Pasnuuamos oOl1iiee,
0COOEHHOE U €JUHUYHOE B
CBOMCTBAX a30MHOU,
KOHYEeHmMpPUpo8aHHOU cepHOll U
MYPa8bUHOU KUCIIOT.

IIposooums, nabarwoams u
OnUCHIBAMb XUMHYECKHI
AKCIIEPUMEHT C OMOIIBIO
POIHOTO A3BIKA U SI3BIKA

PeryasiTuBubie:

1. BeiaBUraTh BepCcUM pelieHus
POOJIEMbI, 0CO3HABATH KOHCUHBIN
pe3yNIbTaT, BEIOMPATh U3 MPEITI0KCHHBIX
1 UCKAaTh CAMOCTOSTEIIEHO CPEICTBA
JOCTYKEHHUS TICIIH.

2. BHOCHTH HE0OXOIMMBIE KOPPEKTHUBHI B
NIEHCTBHE MOCTIE €TO 3aBEepIICHUS Ha
OCHOBE €T0 OIICHKH H yJeTa Xapakrepa
CIIEJIAHHBIX OLIUOOK.
Ilo3HaBaTeJbHBIE:

1. YMeTh onpenensiTe BO3MOXKHbBIE
HCTOYHHUKHU HEOOXOIUMBIX CBEICHHIA,
MIPOU3BOIUTH MMOUCK HH(DOPMAILIUH,
AHAIIM3UPOBATH U OLIEHUBATH €&
JIOCTOBEPHOCTb.

2.000011aTh MOHATHI —
OCYIIECTBJISATH JIOTHYECKYIO

OTIepaIlfio TIePeX0/ia OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY TTOHSTHIO,

OT TOHSITHS C MEHBIIINM

00BEMOM K HOHSATHIO C OOJIBIINM
00BEMOM.

KoMMyHUKATHBHBIE:
1.0Oprann3oBbIBaTh U IIAHKPOBATH
yaebHoe

COTPYIHHUYECTBO C yYUTEIEM H
CBEPCTHHKAMHU, OTIPENIEIISATh LIEU 1
(YHKIIMY YYaCTHUKOB, CIIOCOOBI
B3aMMO/ICHCTBUS; JIAHUPOBATH O0IIUE
croco0bI paboTHI.

2. Bctynate B uanor, a Takxke
y4acTBOBATh B KOJUIEKTUBHOM
00CyX1eHIH po0JIeM, y4acTBOBAaTh B
JMCKYCCHU M apryMEHTHPOBATh CBOIO
TO3UIIHIO.




KOHYEHMPUPOBAHHOU U
pazbasieHHoll a30mHoll
KUCTIOMbL € MEOBIO.
Komneknusa
MPUPOTHBIX
OpPraHUYeCKHUX
KHCJOT.

JlaGopaTopHble ONbITHI.
6. O3HaKOMIJICHHUE C
KOJJICKIIMEN KHUCIIOT.

TUAPOKCHUIAMH METAIJIOB,
COJISIMU. Y CIIOBUSA
BO3MOXKHOCTHU MPOTCKAHUS
peakuuii MexaIy
AJICKTPOIUTAMHU.
Cneyuguuecxue ceoticmsa
a30MmHol,
KOHYEeHMPUpPOBAHHOU
CepHol U MYPABbUHOUL
Kuciom.

XHUMHHA.

JINYHOCTHBIE:

1. ®opMHUPOBATEL IKOJIOTHUECKOE
MBIIIIEHHE: YMEHHE OLIEHHUBATH CBOIO
JeSITENTBHOCTD M TIOCTYITKU JIPYTUX JTFOJIEH
C TOYKHU 3PECHUS COXPAHCHHS
OKpY’KaloIeil Cpe/ibl.

2. ®opMHUpPOBATh OTBETCTBEHHOE
OTHOIICHUS K YYCHUIO, TOTOBHOCTH U
CHOCOOHOCTH, 00yUaIOMUXCs K
CaMOpa3BHUTHIO U CAMOOOPa30BAHUIO.
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OcHOBaHUS B CBETE
TEOpUH
3JIEKTPOIUTHYECKOU
JIUCCOITUAIINH.
JdemoHcTpanuu.
Komexnus menouet u
CBEXKEITOTy4eHHBIX
HEPaCTBOPHUMBIX
TUAPOKCUIOB
pa3IUYHBIX METAILIOB.
Peaxnus
HeWTpaau3anuu.
Ilonyuenue
HEPacTBOPUMOTO
OCHOBaHWUS U
pacTBOpeHue ero

B kucinote. [lonyuenue
ammuaka

u e2o g3aumooelcmaue
€ X10p0B0OOPOIOM
(«Ovim De3 ochsy).
JlaGopaTopHble ONbITHI.
7. [onyuyenue u
CBOMCTBA
HEPaCTBOPHUMBIX
OCHOBaHHU.

8. O3HakomieHHE

C KOJIJIEKIIUEN
OCHOBAaHHUM.

OmnpeneneHue OCHOBAaHUN
B CBETE TEOPUH
3JIEKTPOJIUTUYECKOM
nucconuanuu. Okpacka
WHINKATOPOB B pPacTBOpax
LIEJIOYEH.
Kiaccuduxarust
OCHOBaHHH MO MTPU3HAKAM
pacTBOPUMOCTH B BOJIE,
Hanuyus 8 cocmase
amomos Kuciopooa.
OO0mme XUMHYECKUE
CBOMCTBA MIEIOYEH,
HEPaCTBOPUMBIX
OCHOBaHMU:
B3aUMOJICHCTBHE C
KHUCJIOTaMH, KUCIIOTHBIMHU
OKCHUJIaMH, COJISIMU.
Paznoxenue
HEPaCTBOPUMBIX
OCHOBaHU.
Bzaumooeticmsue wenoueti
C OpeaHuyecKuMu
coedunenusimu (genonom,
KapbOHOBbIMU KUCTIOMAMLL).
Csoticmea 6ecKuciopoonvix
OCHOBAHULL: AMMUAKA U
AMUHO8 8 CPABHEHU.

XapakTepuzoBaTb OCHOBAHUS
B CBETE TEOPUU
3JIEKTPOJIUTUYECKOU
JHUCCOLMaLUN.

Paziauyate oO1iiee,
0COOEHHOE U €TUHUYHOE B
CBOMCTBaxX THAPOKCHUIIOB U
OECKUCIIOPOTHBIX
OCHOBaHHH.

[IpoBoauTh, HAOIOIATH U
OIIMCHIBATH XUMHUYECKHUI
SKCIIEPUMEHT C MOMOIIBIO
POJTHOTO SI3BIKA M SI3bIKA
XUMHUH.

PeryasiTuBHblie:

1. CaMOCTOSITENILHO OCO3HABATH PUYHHBI
CBOETO yCIexa WM Heyclexa U HaXOIUTh
CIIOCOOBI BRIXO/Ia U3 CUTYaIlUU HEyCIexa.
2. YYUTbCS CaMOCTOSITEILHO CTABUTH
HOBBIC y‘Ie6HI)Ie e 1 3agavdu, CTpOUTh
YKU3HEHHBIE TUIAaHBI BO BpEMEHHON
MIEPCIIEKTHBE.

ITo3HaBaTeJbHBIE:

1. CtpouTh MOTHYECKOE pacCyKACHHE,
BKJIFOUAIOIIEE YCTAHOBJICHUE
IMPUYIUHHO-CIICACTBCHHBIX CBSI3EH.

2. OCyIIeCTBIIATh PacIIMPEeHHbIN

ITOMCK MH(OPMAIIIU C

UCIIOJIb30BAaHUEM PECYPCOB OUOINOTEK

u UHtepHeTa

KoMMyHHKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHUE
U ITO3UIIUIO, apI'yMEHTUPOBATh U
KOOPJIMHHUPOBATH €€ C MO3UIHSIMH
MapTHEPOB B COTPYTHUYECTBE MPH
BbIpa0OTKE OOIIET0 peleHuUs B
COBMECTHOM JeSITeThHOCTH.
JINYHOCTHBIE:

1. BeicTpauBaTh COOCTBEHHOE IIEIIOCTHOE
MHPOBO33pPEHUE: OCO3HABATH
MOTPEOHOCTH M TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIC U B
paMKax caMOCTOSITENIbHOM JEATENbHOCTU
BHE LIKOJIBL.
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Conu B cBETE TEOPUU
SIIEKTPOIIUTHIECKOU
TNCCOLNAIINH.

JdemoHcTpanuu.
Kommexmus coneit
pa3IUYHON OKpPACKH.
Konnekuusa
OMOIOrMYECKUX
MaTepHUaJIoB,
CoJIepIKaIuX KapOoHaT
u docdaT KaIbIHSL.
Komnekuus
KOHJIUTEPCKHUX
pBIXJIUTENEH TecTa,
00bsICHeHHE TTPUHITATIA
UX JEeUCTBUSA U
JIEMOHCTPAITUS
Pa3pBIXIUTEIBHON
CITOCOOHOCTH.
T"amenue coapl
YKCYCOM.
KauecTBeHnHbIe peaknmu
Ha KaTHOHELI U aHHOHBI.
BriTecHenune meau
JKEJIe30M U3 pacTBopa
cynsdara meau (11).
ITonyuenue nonuna
CBHHIIA U
JIEMOHCTPAITUS €TO
pacTBOPUMOCTHU B
3aBUCUMOCTH OT
TEMIIEPaTyphl PacTBOPa
(TmorydeHne «30JI0THIX
YeIIyeK»).
JlabopaTopHbIe
OnbITHI. 9.
O3HaKOMIJICHHE C
KOJUIEKIIUEeH
MPUPOIHBIX
MUHEPAJIOB,

colep Kalux COJIH.

OrmpeneneHne coneit B
CBETE TCOPUU
AIIEKTPOTUTUUCCKON
JYCCOLMALIH.
Kiraccudukanms coseii:
CpeIHUE, KUCTbIC,
ocHO8Hbie. O0mme
XUMHYECKHUE CBONMCTBA
COJICH: B3aUMOJICHCTBHE C
KHCJIOTaMH, IICIIOYaMH,
MeTaJlIaMU U COJISIMHU.
DNEeKTPOXUMHUYCCKUU PsiJT
HaNpsKEHUH METAIIOB U
€0 MCHOJIb30BaHUE IS
XapaKTePUCTUKU
BOCCTAHOBUTCIIBHBIX
CBOMCTB METAJIIIOB.
Ceoticmea Kucavix conell.
IlpencraBurenu cojel u
UX 3HA4YCHHUE: KapOoHaT
KaJIBITHS, oprodocdar
KaJIbIIUsI.

Kauecmeennvle peaxyuu na
XA0puo-, cyrvham- u
KapboHam-aHu- OHbl,
KAMUOH aMMOHUSL, KAMUOHbI
aceneza (1) u acenesa (111).

Xapaxmepuszoeams COIN B
CBETE TEOPUH
AJIEKTPOJIUTHYCCKON
JIUCCOIIMALINH.

Pasznuuams oOliiee,
0COOEHHOE U EAUHUYHOE B
CBOMCTBax

CPEIHUX U KHUCJIBIX COJICH.
Ilposooums, nabaiooamso u
ONnUCHLIBAMb XUMUYECKUH
AKCHEPUMEHT C IIOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XHUMHUH.

PeryasiTuBHbie:

1. BeaiBuraTs Bepcum pemeHus
poOJIeMbl, 0CO3HABATH KOHEYHBIN
pe3yibTaT, BEIOUpPATh U3 MPEAIOKEHHBIX
Y UCKaTh CAMOCTOSITENIBHO CPEICTBA
JOCTIDKEHHUS LEITH.

2. IIpu nmaHUpPOBaHUM TOCTHIKEHUS
LeJIel CaMOCTOATEINIBHO, TIOJIHO U
a/ICKBaTHO YUHUTHIBATH YCIOBHS U
CpeACTBa UX JOCTHKEHHS, BBIACTATD
QJIBTEPHATUBHBIE CIIOCOOBI JOCTHKEHUS
LeNny ¥ BEIOupaTh Haubonee

3¢ GEKTUBHBIN CIOCO0.
Ilo3HaBaTeJIbHBIE:

1. ®opmupoBaTh yMEHHUS
BOCIIPHHUMATh, TepepadaThIBaTh
MPEIBIBIATh HHPOPMALHIO B
CJIOBECHOM, 00pa3HOH, CHMBOJIMYECKON
(hopmax, aHaTM3UPOBATH U
nepepadbaThIBaTh MOTYYCHHYIO
HH(OPMALIUIO B COOTBETCTBUH C
MOCTaBJICHHBIMH 33/1a4aMHU.

2. CTpoUTh JIOTHYECKOE pacCyKIeHHE,
BKJIIOYAIOLIEE YCTAaHOBJIEHNE NPUYUHHO-
CJICZICTBEHHBIX CBS3CH.
KoMMyHUKATHBHBIE:

1. CtpouTs MOHATHEIE JIJIs1 TApTHEPa
BBICKa3bIBaHUS, YUUTHIBAIOIINE, YTO
MapTHep 3HAaeT U BUAMT, a YTO HET.

2. AIeKBaTHO UCIOJIb30BATH

peueBbIe cpencTBa 1is

peILIeHHs Pa3TUIHBIX
KOMMYHHKATHBHBIX 33]1ad,

CTPOUTH CIIOXKHBIC

MOHOJIOTHYECKHE

BBICKa3bIBAHMSL.

JIMYHOCTHBIE:

1. ®opmupoBaTH OTBETCTBEHHOE
OTHOLICHUE K YUYEHHIO, TOTOBHOCTb U
CIIOCOOHOCTH K CAMOPa3BUTHIO U
camMo00pa30BaHUIO HA OCHOBE MOTHBALIUU
K 00y4YECHHMIO U MO3HAHUIO.
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T'unponus.
JdemMoHcTpanuu.
Paznuunele cnyuan
TUJIpoJinu3a cojiei u
JIEMOHCTpaLUs CPEIbI
pacTBOpOB C
TTOMOIIIBIO
WHINKATOPOB Ha
npuMepe KapOoHaTOB
IIEJI0YHBIX METAJIJIOB,
XJIOpHUa aMMOHWS,
arieraTa aMMOHMS.
Ilonyuenue
ayemunieHa
2UOpoU30OM Kapouoa
Kanbyusi.
JlaGopaTopHble ONbITHI.
10. UcnibiTanue
pacTBOPOB KHUCIIOT,
OCHOBAHUH U coseit
WHIUKATOPaMH.

11. Paznuunbie
cilydyau TUAPOIN3a
coneit. 12. 'maponus
XJIOPHUIOB

" arcTaToB
IICJIOYHBIX METAJIJIIOB

I'maponm3 kak 0OMEeHHOE
B3aUMOJICHCTBHE BEIIECTB
¢ Bonoii. OOpaTuMbIit
TUJIPOJIU3 COJIEH T10
TIEPBOU U nociedyrouum
creneHsM. [ uaponus mo
KaTHUOHY U aHUOHY.
HonHble 1 MOJIEKYJISIpHBIE
YpPaBHCHUS THAPOIHU3A.
Cpena (pH) pacTBOpOB
TUAPOJIU3YIOLIUXCS COJICH.
HeobGpaTumeblii runponus
COJIEH.

Obpamumbiii 2u0poau3
Op2aHUYEeCKUX COeOUHeHUl
KaK 0CHO8A 0OMeHA euecmas
8 JHCUBLIX OP2AHUSMAX.
Oobpamumpsiti euoponusz AT®
KAK OCHOBA dHEP2emuieckoeo
00MEHA 8 JHCUBBIX
Op2aHu3Max.

Xapaxmepuzoseamsv TUIPOIIN3
KaKk OOMEHHOE
B3aMMOJICHCTBHC BEIIECTB C
BOJIOM.

3anuceleams ypaBHEHUS
peakiyii ruiposimsza
pa3JIMYHBIX COJICH.
Pasznuyams ruaposns 1mo
KaTUOHY W aHHUOHY.
Ilpedckazvieams peakyuro
Ccpeobl 60OHBIX pACTBOPOB
coJiei, 00pa3oBaHHBIX
CHJIBHBIM OCHOBAHHEM H
c1a00i KUCIOTOH, Ca0bIM
OCHOBAHHEM M CUIBHOM
KHCJIOTOH.

Packpvisams ponb 00paTUMOTO
THJIPOJIM3a OPraHUYECKUX
COEIMHEHMUI KaK OCHOBBI
oOMeHa BEIIECTB B JKUBBIX
opraHuzMax 1 00paTUMOro
ruaponn3a AT® kak OCHOBBI
SHEPreTHYECKOro 0OMeHa B
YKUBBIX OPraHU3Max.
IIposooums, nabriooams u
OnuUCLIBAmMb XUMHYECKUI
9KCIIEPUMEHT C IIOMOII[bIO
POJTHOTO SI3bIKA U SI3bIKA XUMHH.

PeryiasiTuBHbIE:

1.Y4uTeIBaTh MPaBWIO B TUNIAHUPOBAHUH U
KOHTPOJIE CII0c00a PeIIcHMsL.

2. Beibop nanboiree 3¢hHheKTHBHBIX
Croco0O0B peleHuUs 3a/1a4.
Ilo3HaBaTeJIbHBIE:

1.Mcnonp30BaTh NOMCK HEOOXOIUMOM
rH(OPMAITNH IS BRITTOTHEHHS YIeOHBIX
3aJIlaHuH.

2. OcyIecTBIATh aHAIN3 00BEKTOB C
BBIJIETICHUEM CYIECTBEHHBIX U
HECYIIECTBCHHBIX MTPU3HAKOB/
aHAJIM3UPOBATh, CPABHUBATD,
KJIACCU(UITMPOBATH U 00001maTh (haKThl U
SIBJICHUS.

KoMMyHUKATHBHBIE:

1.YuuThIBaTh pa3Hble MHEHUSA U
CTpEMSATCS K KOOPIAUHAIINH Pa3IUYHBIX
MO3UIUNA B COTPYTHUYECTBE.

2. AnexBaTHO, OCO3HAHHO U IPOU3BOJIBHO
CTPOUTH peueBble BHICKA3HIBAHUS B
YCTHOM M MMCBMEHHOM pEUHu.

JIMYHOCTHBIE:

1. YMeTs COOTHOCUTH CBOM JIEUCTBUSA C
IJITAHUPYEMBIMU pe3yJIbTaTaMu,
OCYLIECTBJISATH KOHTPOJIb CBOEH
JIESITEIbHOCTU B TIPOLIECCE TOCTHKEHUS

pe3yJbTara.
19 IpakTHdeckas IIpoBoauTh, HAGIIOAATH ¥ ONUCHIBATH XUMHYECKHIH PeryasTuBHbre:
padoTa Ne 2. OKCIEPUMEHT ISl UACHTU()UKALIMY HEOPTAHUYECKUX U L }v)e(bnelccnﬂ Cr1ocoboB 1 ycnoBuii
Pemenne op2anuueckux coeounenuti ¢ TOMOIIbI0 KaUeCTBEHHbIX PEAKIUIA. ACUCTBHUSA, KOHTPOJIb 1 OIICHKA HpoLEcca
9KCMEPUMEHTATBHBIX U pe3yJbTaTOB JCSTCIBHOCTH.
3a7a4 Ha OpueHTaIs Ha MOHUMAaHKUE TIPUYNH
UACHTU(DUKAITUEO ycrnexa B yueOHOH JesITeIbHOCTH.
HEOPTaHUYECKUX U Ilo3HaBaTeJibHbIE:
Op2aHUYecKUx 1. YuebHO-1103HABATENBHBIN HHTEPEC K
coeOuHeHUll. HOBOMY Y4eOHOMY MaTepHaity u
20 Tlosmopenue u croco0aM pelieHusi HOBOW 4aCTHOM

0bobwerue memol
«Teopus
NEKMPOIUMUYECKOUL

0606%;(111”% 3HaHUA O KHaCCI/I(l)I/IKaLII/II/I M CBOMCTBAX OCHOBHBIX KJIac-
COB HCOPTaHNYCCKUX U OpTaHUYC- CKUX CO@Z[I/IHCHI/Iﬁ B CBC€TC TCOpUU

DIEKTPOITUTUICCKON TUCCOIHAIIHAH.

3a7auu.
KoMMVyHHKATHBHBIE:
1.YuuThIBaTh pa3Hbie MHCHUS U




ouccoyuayuuy, Vemanaenusams BHYTPUIIPEIMETHBIE CBSI3U MEKJLYy OPTAHHYECKON 1 (GopMyIpOBaTh COOCTBEHHOE MHEHHE
n0020mosKa K HEOPraHMYECKOM XUMHEN B CBETE 00IIETO, 0COOEHHOTO ¥ €IMHUYHOTO. Y [IO3UIINIO, ApTYMEHTUPOBATH U
KOHMPOIbHOU pabome. KOODPJMHUPOBATH €& C MO3ULUIMU
21 Konmponbhan paboma IIposooums pedekcuio cOGCTBEHHBIX JOCTHKEHUH B HO3HAHUU HapT%ePOB BgOprHHquCTBe Tpu
o o
Ne 2 no meme CBOMCTB OCHOBHBIX KJIACCOB HEOP- FAHUYECKHUX U OPIaHUYECKUX BRIPADOTKE OOLICTO PELICHUA.
«Onexmponumuiecka COEJIMHEHMIT B CBETE TEOPHH EKTPONTHTHUCCKOI IMCCOIHAIIHH. JIndHoCTHbIE:
ouccoyuayus. AHnanuzuposame pe3ynbTaThl KOHTPOJIBHOU PabOTHI U BHICTPAUBATD ITyTH 1. TIpumMenATH NOJTyueHHbIE 3HAHUS B
JOCTIKEHHS JKETAEMOTO YPOBHSI YCTICITHOCTH. HOBCCTHEBHOM JKU3HH.
TEMA 4. XUMNYECKUE PEAKIIMUA
22 Kiraccudnkamus Peaxyuu, uoywue 6e3 PeryiasiTHBHBIE:
Knaccugpuyuposams
XMMHYECKUX UBMeHeHus cocmaea 1. PaGoTas 110 Mmiany, CBEpATH CBOU
. XUMHYECKUE PEAKIIUU 110 N
peaxiuii. sewecme. Kinaccuduranust JEHCTBHA C IENBIO U, TIPH
pasIMYHBIM OCHOBAHHSIM.
JleMOHCTpaLUH. [0 YKCITY U COCTaBY HEOOXOJMMOCTH, UCTIPABJIATH OLIMOKU
Pasznuuams ocobeHnocTn
DK30TEPMUYHOCTD pearupyronmx BEIIECTB U . CaMOCTOATENBHO.
. KJIacCU(UKAINU PeaKIui
peaKImu CEpHOi [IPOIYKTOB PEAKIUH. - 2.KOppeKTHpOBaTh JESTENLHOCTD:
B OPraHUYECKON XUMUHU.
KUCIIOTHI € Peakuuu pasioxeHus, . BHOCHTH H3MEHEHHUS B MIPOIIECC C YUETOM
Xapaxmepuzosamp TEIOBON 5
IHIPOKCUIOM HATPUSL. COEJIMHEHHS, 3aMEIEHUS BO3HUKILKMX TPYAHOCTEH M OMIMOOK;
3P PeKT XUMUUIESCKUX
DHAOTEPMUYHOCTh u oOMeHa B . HaMe4aTh CIIOCOObI UX YCTPaHEHMUSI.
. . peaKIuii U Ha ero OCHOBE
pEaKIUK TMMOHHON HEOPraHUYECKON XUMUH. Ilo3HaBaTedbHbIE:
pasMyarh 9K30- U
KHCJIOTBI € Peaxyuu npucoedunenus, 1. ®opMHUpOBaTH YMEHHS yCTAHABIUBATE
SHJIOTEPMHUYECKUE PEAKIIUH.
'MIPOKapOoOHATOM OomuenieHus, 3amMewenus u 3 CBSI3M MEXKJy PEaIbHO HABII01aEMBIMH
Ompasicame TEMIOBOM
HaTpUsl. uzoOMepu3ayUlL 8 . XUMHUYECKUMH SBJICHUSAMH M TIPOLIECCAMH,
. . 3 PeKT XUMHUECKUX peaKLIni
Bszaumooeticmesue Op2aHUYeCKOU XUMULL. HPOUCXOJISAIIMMU B MUKPOMHPE,
. Ha MMHUCHME C MIOMOIIBIO
ANIOMUHUSL C CePO. Peaxyuu nonumepuzayuu . OOBSACHATH TIPUYHMHBI MHOTOOOPa3Hs
. - TEPMOXUMHUYECKUX yPABHEHHUIA.
Pasznoocenue KaK 4acmmublil CAy4ail BEILECTB.
. IIpo600ums pacyeThl Ha OCHOBE
NepMan2anama Kausl. peaxkyutl nNPUCOeOUHEeHU. y 2. ®opMHUpOBATH yMEHHUsI GE30MIACHOTO U
o TEPMOXUMHUYECKUX YPABHEHUH.
Bszaumooeticmesue DK30- U SHIOTEPMUYECKHE 3()PEKTUBHOTO UCIIONB30BAHMS

Hampusi U Kaaibyusi ¢
680001.

Bzaumooeticmeue
YUHKA C CONAHOU
KUCTIOMOI.
Bzaumooeiicmsue
Jicene3a ¢ pacmeopom
cynvpama meou (11).
Onwvimet,
unmocmpupyiowue npa-
suno bepmonne, —
obpaszosanie ocaoka,
2a3a unu ciabo2o
9971eKMpOIUMA.

peaKLuu.
Tepmoxumuueckue
ypaeuenus. Pacuem
KOu4ecmea meniomaul HO
MePMOXUMUYECKUM
VPABHEHUAM.

Habnooame u onucvieamso
JIEMOHCTPAITUOHHBII
XUMHYECKUH KCIIEPUMEHT.

71ab0paTopHOro 00OPYIOBAHUSI.
KoMMYHHKATHBHBIE:

1. IlmanupoBaTh yueOHOE
COTPYJIHUYECTBO C YUUTEICM U
CBEPCTHUKAMU; BJIaJIETh
MOHOJIOTHYECKON U TUAJIOTHYECKOH
(dhopMaMu peyr B COOTBETCTBHH C
HOPMaMH POJIHOTO SI3bIKa.
JIMYHOCTHBIE:

2. Pa3BuBath CIOCOOHOCTH K CAMOOIICHKE
Ha OCHOBE KPUTEPHS YCIEITHOCTH
y4eOHOU AeITeIbHOCTH.




23

Karanus.
JdeMoHcTpanum.
Paznoxenue
MEPOKCHIa BOJIOPOJIA
C MMOMOTIBIO
HEOPraHUYEeCKUX
KaTaJm3aTopoB
(FeCl2, Kl u
MPUPOTHBIX
OOBEKTOB,
coJieprKanux
KaTayasy (ChIpoe
MsICO, KapTo(deib).
HUneubuposanue
83aumMoO0elicmaus
Jrcenesa ¢ CONAMHOU
KUCTIOMOU ¢ NOMOUbIO
VYpOmponuna.
Koanexyus npooyxmog
NUMAaHUs, NOTYYEHHBIX C
NOMOWBIO IHIUMOB.
JlabopaTopHbIe
onbIThl. 13. [Tosyuenue
KHCJIOPO/JIA C
MTOMOIIIBIO OKCH/IA
mapranna (1V) u
Kamanasvl culpoco

Karanuzatopsl. Karanus.
Tomocennwiii u
2emepoceHHbIll Kamanius.
ITpumepsl
KAaTAJIUTUYECKUX
MPOILIECCOB B
MPOMBIIIIIEHHOCTH,
TEXHHKE, OBITY.
DepMEeHTHI U UX OTINYUS
OT HEOPTraHWYECKUX
KaTaJIn3aTOPOB.
IIpumenenue
KaTajan3aTopoB U
bepmMeHTOB.

Xapaxmepuszosamuw

KaTaJnu3aTopbl U KaTalln3 KakK

CrocoOBl yIIpaBICHHUS
CKOPOCTBHIO XMUMHUYECKOH
peakiuu. Ha ocHoBe
MEXKIPEIMETHBIX CBSI3EH C
ouosoruen ycmanagnusamuo
ob1ee, ocoOeHHOE U
enuHUYIHOE 17151 (epMEHTOB
KakK OMOJIOTUYECKUX
KaTajan3aTopoB.
Packpvieams nx poib

B Opranusaliiu )XU3HH Ha

3emiie, a TaK)KE B MUIIEBOU U

MEIUIIHHCKOM
MPOMBIIIUICHHOCTH.
Ilposooums, nabaooamo u
onucwvléames XUMAYECKAH
DKCIIEPUMEHT C MOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XUMHH.

Kapmodgens.

24 O6parumocTb OOparumbie U Xapaxkmepuszoeamb
XUMHUYECKUX HeoOpaTHUMBbIE PEAKIIUU. COCTOSIHHUSI XUMHUYECKOTO
peaxkuui. XnMHUYecKoe paBHOBECHE paBHOBECHS U CIIOCOOBI €0
XUMHYECKOE M CITOCOOBI €T0 CMENICHUS CMEICHUSI.
paBHOBeEcCHE. Ha MpUMEpE MOTyUECHUS llpeockaszvieams
JeMoHcTpanuu. amMmuaka. Cunmes HaIlpaBJIEHUE CMEIICHUS

OObpaTnmble peakiuu
Ha mpuMepe
MOJIyYSHHsI poJgaHu1a
xxenesa (1) u
HaOJIIoIeHus 3a
CMEIICHUEM
paBHOBECHS 1O
HHTEHCUBHOCTU

ammuaxa 8
NPOMBIULIEHHOCHIU.
Tonsimue 06 onmumanvHbix
VCI08UAX NPOBEOeHUs
MexXHON02U1ecK020
npoyecca.

XUMHUYECKOTO PABHOBECHSI
pY U3MEHEHUU YCIOBUHI
MpoBeJeHUs OOpaTUMOit
XMMHUYECKOHN peakLnH.
Apeymenmuposams BEIOOD
ONTUMAJIBHBIX YCIIOBUU
MPOBEICHUS
TEXHOJIOTHYECKOTO

PeryasTuBHbIE:

1. KoppekTupoaTh paboTy 1o Xoxy
BBITIOJIHEHHS 3aJaHuUsl IPH YKa3aHUU eMy
Ha OIIMOKH U3BHE.

2. UnentndunupoBaTh COOCTBCHHBIC
MpoOJIEMBI U ONPEACISATH TTIaBHYIO
mpooemMy.

Ilo3HaBaTeJIbHBIE:

1. OnpenensrTs NOHSATHS, CO3/1aBaTh
00001IIeHHs, yCTaHABIMBATH AHAIOTHH,
KJIACCU(UIMPOBATH, CAMOCTOSATEIIBHO
BLIGI/IpaTI) OCHOBAaHUA U KpI/ITCpI/II/I JJIA
KJIaCCU(UKAINY, yCTaHABIUBATh
MIPUYHUHHO-CIICJICTBEHHEIE CBS3H.

2. YMeeT BBIITOJIHATH JIOTUUYCCKHUEC
IefCcTBHS aOCTparupoBaHusi, CpaBHEHMS,
HaXO0XJICHUS OOIINX 3aKOHOMEPHOCTEH,
aHagn3a, CHHTE3a.

3. BHocuTh HE0OXOAUMBIE OIIOJHEHUSI U
KOPPEKTHUBHI B IJIaH U CIIOCO0 AEHCTBUS B
CITy4ae PacXOoXIACHUS 3TAJIOHA C
peanIbHBIM JEHCTBUEM U €TI0 IPOLYKTOM.

KoMMyHUKATHBHBIE:

1. [TpuHUMaTh O3UIUIO coOeceTHIKA,
MOHMMAs TTO3HIUIO APYTOro, pa3inyaTh B
€ro peuyn: MHeHHUe (TOUKY 3pEeHHUs),
JI0Ka3aTeNIbCTBO (apTyMEHTHI), aKThI;
THIOTE3bI, AaKCHOMBI, TEOPHH.

2. JloroBapuBathcs 0 NpaBUilax U
BOTpOCAax JJIsl OOCYX/IECHUS B
COOTBETCTBHH C [TOCTABJIICHHOM mepe;]
rpyNIoH 3aaadei.

JInyHOCTHBIE:

1. JleMoHCTpUPOBATh HHTEILIEKTYAIbHBIE
Y TBOPYECKHE CIIOCOOHOCTH,
OTBETCTBEHHOE OTHOIIEHHE K 00yUYEHHIO,
MO3HABATENILHBIE HHTEPECHI U MOTHBEI,
HaTpaBJIeHHbIE HA U3YYECHUE MTPEIMETA;
0CO3HAIOT LIEHHOCTH 3/10pPOBOTO U
6e3onacHoro o0pasa >KU3HU.

2. ®opMHUPOBATh aJCKBATHYIO




OKPAacKH IMPOIyKTa
peaxkiuu mpu
U3MEHCHUU
KOHIICHTPAIUU
pearecHTOB U
MPOIYKTOB. Bausinue
memnepamypul u
daslieHus Ha
OUMepU3AYUI OKCUOA

nporiecca.

Habnrooams u onucvlieams
JEMOHCTPallMOHHBIN
XUMUYECKHUI dKCITIEPUMECHT.

CaMOOIIEHKY, OCO3HAHHOCTb YUCHUS
y4eOHOI MOTHBAIMH, aeKBaTHOC
pearupoBaHUE Ha TPYTHOCTH.

3. ®opMupoBaTh KPUTHIECKOE
OTHOILICHHE K HH(OpMALUH 1
N30UPATETHHOCTH €€ BOCIIPUSTHS,
yBa)KEHHE K HH(OpMAIMU O YACTHOM
KU3HH U HH()OPMAIIMOHHBIM Pe3ybTaTamM
JIPYTUX JIIOJEH.

azoma (1V).

25 OkucauTensHo- CreneHb OKUCIICHUS U €€ Xapaxmepuszoeambo Peryasitupneie: 5
BOCCTAHOBUTEJILHBIE omnpeneseHue o popmyie OKHCITUTEIbHO- 1. OcymecTBATh KOHCTaTHUPYIOLIHH 1
peakiuu (OBP). COCIUHCHMUS. BOCCTAHOBHUTEIIHHBIE TIpEABOCXNIIAIOIIHMH KOHTPOJIE IO
JdemoncTrpauum. OKHCIUTEILHO- peakiuu pesyIpTaTy H 1o cnoco0y JAeUCTBYS,
[IpocTeiimme BOCCTAHOBHUTEIEHEIE KaK MPOIIECCHI, TPU KOTOPHIX aKTyaJIbHBIM KOHTPOJIB Ha YPOBHC
OKHCIIUTEIBHO- peakuun. OKHCIUTENb U U3MEHSIIOTCS CTEIICHU NPpOU3BOJILHOTO.
BOCCTAHOBUTEIIbHbBIC BOCCTAHOBHITEITb. OKHMCJIECHHSI aTOMOB. Ilo3naBaTeJbHbIE:
peakIuu: OKHCIICHHE U Cocmasnsme ypaBHEHHs 1. CoznaBaTh 1 MpeoOpa3OBBIBATH
B3aUMOJICHCTBHUE BOCCTAHOBIICHUE. OBP MOZCIIN U CXCMBbI IJId PCIICHUA 3aaa4.
HMHKa CocraBieHue ypaBHEHHIA C MOMOIIBIO MCTOAA KommyHuKaTuBHbe:
¢ COIHOH KHCAOTOH OKHMCINTEILHO- SMEKTPOHHOTO Gananca. 1. ®opmynrpoBaTh COOCTBEHHOE MHEHHE
1 aesesa © BOCCTAHOBHUTEILHBIX IIposooumv, nabrodame u Y [IO3UIHI0, apTYMEHTHPOBAThH U
cynasdarom memu (11). peaknuii MeToJIoM onucvLI8ams XUMUYCCKUN KOOPMHHPOBATH €& C IIO3HIUAMH
JlaboparopHeie ONbITHI. AIIEKTPOHHOTO OanaHca. SKCHEPUMEHT C MOMOIIBIO MapTHEPOB B COTPYTHUUECTBE MPH
4. Peakiua POAHOTO sI3bIKa U 513bIKA BBIPaOOTKE OOIIET0 PEIICHUs B
JAMCTHCHIDE MEAH XHMHH. COBMECTHOM JIeSITeTbHOCTH
HEAESOM JINYHOCTHBIE:
B pacTBOpe cysbpara 1. ®opMupOBATEH IKOJIOTHIECKOE
menu (I1). MBIIIJIEHUE: YMEHUE OLIEHUBATh CBOIO
15. Ilonyuenue JEATENBHOCTD U MOCTYIKU APYTUX JTIOAEH
BOJIOpOJIa C TOYKH 3pEHUS COXPaHCHHUS
B3aUMOJICHICTBUEM OKpY>Karolleu cpeibl.
KHCJIOTHI C ITUHKOM.

26 DeKTposus. DIEeKTPOJIN3 PacTBOPOB U XapakTepuzoBaTh Perynsitupupre:
HemoncTpanuu. pacIuiaBoB 3JIEKTPOJIUTOB BIIEKTPOJTU3 KaK 1.IIporHo3upoBaTh pe3ysibTar B
Mopnens Ha MPpUMEpPE XJIO- pUjia OKHCJIUTEIBHO- OCHOBHOM y4eOHBIX (110 00pasiLy)
AIEKTpOJIN3epa. HaTpHSI. BOCCTAHOBUTEIILHBIN 3aZlaHuy, INIAHUPOBATH AJITOPUTM €TO
Monens DJEKTPOIUTHUECKOE nporecc. [Ipencka3piBath BBIITOJIHCHHA.
DJIEKTPOITU3HOM NOJy4YEeHHUE aJIFOMUHUSL. KaTOJHbIE U AHOJHbIC 2. CoorHOCHTD TIPOMEXKYTOUHLIC 1
BaHHBI JJIs1 [IpakTruueckoe 3HaYCHHE MPOLIECCHl U OTpakaTh UX Ha KOHCYHBIC PC3YJIbTATBI CBOCH
TTOJTYy YCHU S 3JICKTPOJIN3A. [MUChME JIJIs1 PacijiaBoOB U AEATEINBHOCTH € LEIbIO WK ¢ 00pasLoMm,




AJIFOMUWHUA.

Tanveanonnacmuka u
cajlbeaHocmecust.

BOJHBIX PaCTBOPOB
AIIEKTPOIUTOB. PackphriBaTh
MPaKTUYCCKOC 3HAUCHUEC
AIIEKTPOIH3A.
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OOwmue cBoiicTBa
meTtamoB. Koppos3us
MmeTrauioB./leMoHcTpa
uuu. Bzanmoaencreue
HaTpUsl U CYPbMBI C
xJyiopoM. I'openue
MarHus u aJJlOMUHUS
B KHUCJIOPOJE.
Bzaumooeticmsue medu
c
KOHYEeHMPUpOBaAHHbIMU
CepHOIL U A30MHOU
KUC1omamu.
JleMOoHCcTpaMn.
Pe3ynbratsl
KOPPO3HUHU METAJUIOB B
3aBHCHUMOCTH OT
yCJIOBUI1 ee
NPOTEKAHUS

JlaGopaTopHble ONbITHI.
16. O3HaKoMIICHHUE C

KOHHGKHHCﬁ MCTAJIJIOB.

ITonoxxenne MeTaaIoB B
ITepuoanueckoil cucteMe u
0COOEHHOCTH CTPOCHHS UX
aTOMOB U KPHUCTAJLJIOB;
obmre hr3mgecKue
CBOMCTBa METAJIJIOB

(moBTOpCHUE).

OO1ue XUMHUYECKUE
CBOMCTBAa METAJIOB KakK
BOCCTAaHOBUTECJIICH:
B3aHMMO/ICHICTBHEC C
HeMeTaJIaMu
(ramorenamu, Cepoi,
KHUCIIOPOJOM),
B3aUMOJENCTBUE
IIET0YHBIX Hu
IMESJIOYHO3CEMCEIJIbHBIX

METAJIJIOB C BOJIOM.
CBoiicTBa, BEITEKAIOIIHE
M3 IOJI0KEHUS METaJJIOB B
AIIEKTPOXUMHYECKOM PSITY
HAaIPSHKSHUS
(B3amMopeicTBHUE C
pacTBOpamMu KHUCIOT

U coJiel), MeTauIoTepMHUs.
Obwue cnocodvl nonyuenus
memannos. Ilonsatue o
KOPPO3UH METAIIOB KAK
OKUCTIUMENIbHO-80CCMAHOBU
menvbHoOM npoyecce.
CrocoObl 3alIMThLI OT HEE.

Ob6obwams 3HAHUS U ACNIaTh
BBIBO/JIbI O 3aKOHOMEPHOCTSIX
TOJIOKECHUS U U3MCHCHUN
CBOICTB METAJLJIOB B
nepuoax u rpynrax
ITepronnueckol CUCTEMBI.
Xapaxmepuzosamsb o0IIHE
XUMHUYECKHUE CBOMCTBA
METaJUIOB KakK
BOCCTAHOBHUTECIICH Ha OCHOBE
CTPOCHHUS UX aTOMOB U
MOJIOXKEHUS METAJLJIOB B
3JIEKTPOXUMHUYECKOM Py
HaNpsHKECHUSL.

Ilposooums, nabarwoams u
onucwLléams XUMAYECKAH
SKCHEPUMEHT C ITOMOIIBIO
POJTHOTO SI3BIKA U SI3bIKA
XHUMUH.

Xapaxmepuzosamo u
OITUCHIBATH KOPPO3UIO
METAIIIOB KAK OKUCTUM eNbHO-
B0CCMAHOBUMENLHBLI NPOYECC U
CITOCOOBI 3aIIUTEI METAIOB
OT KOPPO3UH.

NPCAIOKCHHBIM YUUTCIIEM.

ITo3HaBaTeabHBIE:

1.IIpuMeHITh METOABI HH(DOPMAITHOHHOTO
MOKCKa, TOOBIBACT HOBBIC 3HAHMS, B TOM
YUCJIE C IOMOIIBI0 KOMIIBIOTEPHBIX
CPEIICTB.

2. Beioupaer naunbosee a3ppeKkTHBHBIC
CIIOCOOBI peIIeHus 3a7a4d B 3aBUCIMOCTH
OT KOHKPETHBIX YCIOBHIA.

KoMMyHHKATHBHBIE:

1. Opra#uzoBbiBaTh W IUIAHHUPOBATH
yueOHOE COTPYAHUYECTBO C YUHUTEIEM U
CBEPCTHMKAMH, ONPEACIATh LEIH U
¢byHKIIN YYaCTHUKOB, CTIOCO0BI
B3aMMOJCHCTBUS; IUIAaHUPOBATh OOIIME
Croco0bI paboTHLI.

2. YAuThIBaTh pa3Hble MHEHUS U
CTPEMHUTCS K KOOPAWHAIMN Pa3THYHBIX
MIO3ULUHI B COTPYAHUYECTBE.

JIMYHOCTHBIE:

1.dopmMupoBaTh CaMOyBaXKEHHE U
SMOLMOHAIEHO-TIOJIOKUTEILHOE
OTHOIIICHHUE K ceOe, BUIHB TOTOBHOCTb
OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO
MO3ULNIO, KPUTHYHOCTH K CBOUM
IIOCTYIKaM M YMEHHE aJeKBaTHO UX
OILIeHHBATb.

2. ®opMupoBaTh TOTOBHOCTH K
nepexoay K camooOpa3oBaHHIO

Ha OCHOBE y4eOHO-

[I03HaBaTEIbHON MOTHBAILIMH, B

TOM YHCJI€ TOTOBHOCTH K

BBIOODPY HANpaBICHUS

poHUILHOr0 00pa3oBaHusl.
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OO61mne cBOWCTBA
HEMETaJLIOB.
JdemoncTpanun.
B3anmopaeiictBue
HaATPHSI U CYPbMBI C
cepoii. ['openue cepsl,
yrist 1 pocdopa B
KHACIOPOE.
Bzaumonaeiicteue
XJIOPHOM BOJIBI C
pacTBOpOM OpoMHuIa U
HOAW/1a KaJns
(HaTpus).
JlaGopaTopHble ONbITHI.
17. O3nakomiieHuE C
KOJIJIEKLIMEN
HEMETAaJIJIOB.

XUMHUCCKHUE CBOMCTBA
HEMETaJJIOB KakK
OKHMCIIUTEJICH.
BzanmopeiicTtBue ¢
MeTaJIaMu, BOJOPOJAOM U
JIPYyTUMHU HEMETaJJIaMU.
CBolicTBa HEMETAJUIOB KaK
BOCCTaHOBHUTCIICH.
BzaumopeiictBue ¢
OPOCTHIMHU U CIOKHBIMU
BEIIECTBAMHU-
okucnurensMu. Obwas
xapakmepucmuxa
2A102€H08.

Xapaxmepuszoeams ob1IIE
XUMHUYECKUE CBOMCTBA
HEMETAJIOB KaK
OKHCIIUTEIICH 1
BOCCTAaHOBMTEJIEN HA OCHOBE
CTPOCHUS UX ATOMOB M
[IOJI0KEHUSI HEMETAJLIOB B
pany
3JIEKTPOOTPHUIIATESIIHHOCTH.
Habnooams u onuceieamo
XUMHUYECKUH DKCIIEPUMEHT C
ITOMOIIBIO POJHOTO SI3bIKA U
SI3bIKA XUMUU.

PeryasiTuBHbie:

1. Pa3BuBaTh yMEHHE CaMOCTOSTEIHLHO
aJIeKBaTHO OLIEHUBATh MPaBUIIBHOCTD
BBINOJIHEHUS AEHCTBUSI U BHOCUTh
HEOO0XOIUMBIE KOPPEKTHBHI B
HCIIOJTHEHHUE KaK 110 X0y €T0
peanu3anyy, TaKk ¥ B KOHIIE ACHCTBHA.
Ilo3HaBaTe/IbHBIE:

1. Co3naBatb, IPUMEHSTH U
peoOpa3oBHIBATH 3HAKH U CUMBOJIHI,
MOJIEJIN ¥ CXEMBI AJIS PeIICHNs YIeOHBIX
Y TIO3HABATEJIbHBIX 33]a4.
KoMMyHUKATHBHBIE:

1.Bnanets quanoruyeckou peysto,
BBIMOJIHSS pa3IMYHbIE POJIU B TPYIIIE,
YMEET COTPYAHUYATh B COBMECTHOM
penieHny poOIeMsl (3a1a4m).
JINYHOCTHBIE:

1. HpI/IMeHSITI) IMOJTY4YCHHBIC 3HAHWA B
MOBCEIHEBHOM KU3HH.

29 [enemuueckas césaso .
[ToHsTHE O FEHETHYECKOM Xapaxmepuzosamo
MedHcoy Kraccamu
CBSI3M U TEHETUYECKOM PsiJie. TCHETUYECKYIO CBSI3b MEWKIY
HeopeanuyecKux u -
I'enernyeckuii psij MeTaia KJIACCAMH OPTaHMYECKUX U
OPeAHUYECKUX BeUeCms. .
u HemeTasuia. OcOOEHHOCTH HEOPraHMYECKUX COCTUHEHUH U
Lemoncmpayuu.
TeHETUYECKOTO psijia U OTpakaTh €€ Ha ITUChbME
Ipaxmuueckoe . .
FeHETUYECKOM CBSI3U B C IIOMOIIBIO 0000IIEHHON
ocywecmenerue .
nepexodos: OpPraHUYECKON XHUMHHU. 3aIMUCH IICTIOYKH MTEPEXOI0BY.
i B3anmocss3b Konkpemusuposeame Taxue
1. Cu ' CuO NN P P
HEOPraHUYECKUX U €ITOYKH YPaBHEHUSIMU
CuSO4 [ Cu p " P V
OpPraHUYECKUX BEIICCTB. XUMHUYECKHUX PEAKIINH.
Cu(OH)2
CuO
2.P 1 P205 [
H3PO4 [ Ca3(P0O4)2
3. C2H50H [ C2H4
{1 C2H4(0OH)2
|
CH3COOH C2H4Br2
30 IIpakTHyeckast padora

Ne 3.

I'eneTnueckas CBS3b MCIKIAY
KJ1aCCaMH1 HCOPIraHNYCCKUX N

IIposooums, nabrooams u
OnuUCHIBAmMs» XUMAYECKUI

PeryasiTuBHbIe

1.KoppekTupoBatb A€ATEIBHOCTb:
BHOCHTbH U3MEHEHHS B MPOLIECC C YIETOM
BO3HHKILIUX TPYIHOCTEH U OIINOOK.

2. CocraByATh IJIaH OTBETA; paboTaTh C
TEKCTOM Iaparpada u ero
KOMITOHEHTaMH;

3. ®opmynupoBaTh YIeOHYIO 3a/1a9y Ha
OCHOBE COOTHECEHHS TOT0, YTO yiKe
M3BECTHO YYaIIUMCSI, U TOTO, YTO eIlle He
H3BECTHO.

Ilo3HaBaTeJbHbIE

1. YMeTb caMOCTOSITeNThHO TUIAHUPOBATh
MyTH TOCTHKEHUS 1IeJIeH, B TOM YUCIe
aHI)TepHaTI/IBHBIe, OBJIAJICHUC YMCHI/ICM
COITOCTAaBJIATH BKCHepI/IMeHTaHLHBIe nu
TEOPETHUYECKUE 3HAHUS C OO BEKTUBHBIMU
peaJII/ISIMI/I JKHN3HU.

2. Wcionb3oBaTh nprueMsl paboThI ¢
nHpopmanuen (mouck u oToop
HCTOYHHUKOB HEOOXOIUMOM HH(pOPMAIIVH,




OpPraHu4YCCKUX BCHICCTB. OKCIICPUMCEHT JIA
MOATBCPIKACHUS T CHETUYCCKON
CBs3U MCIKAY KJIaCCaMU1
HCOPraHUYCCKUX U
OpTraHNYCCKUX BCHICCTB.

31 [ToBTOpenue u
O0600maTh 3HaHUSA 0 KIacCH(PUKAITUN 1 3aKOHOMEPHOCTSIX
00001IeHne TEMBI . L
MMPOTEeKAaHUS XUMHYSCKUX PEaKIIUi B OPTAaHUIECKOH U
«XHUMHUYECKUE .
PeAKITHID HEOPraHWYEeCKOM XMMUU. Y CTaHABIIMBATh BHYTPUIIPEIMETHBIC
’ CBSI3U MEXYy OPTraHHUYECKON U HEOPTaHUYECKON XUMHUEH B CBETE
MMOJIrOTOBKA K
N 0o0111er0, 0COOEHHOTO U €JUHUYHOTIO.
KOHTPOJILHOU paboTe.
32 KonTpospHas padora .
No 3 110 Teme [IpoBoauTh pediekcrio COOCTBEHHBIX JTOCTHKCHUN B TIO3HAHUU
5 K1accu(uKalum 1 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKHUX
«XHUMHYECKHE T . .
peaKITHI peaKkuuii B OpraHu9IecKOr 1 HEOPraHWIECKOU XUMUH.
AHanmu3upoOBaTh pe3yJIbTaThl KOHTPOJIBbHON paboThl U
BBICTPAUBATh ITyTH JOCTHIKCHHUS KEJIAEMOT0 YPOBHS
YCIIEIITHOCTH.
33

3aIIII/ITa I'PYHNIIOBBIX 1 MHAWBUAYAJIbHBIX IIPOCKTOB.

cucTeMaTu3anus HHPOPMAIHH).

KoMMVYHHKATHBHLBIE

1. BrazmeTs MOHOJIOTHYECKOM 1
JMAJIOTUYECKON (hOpMaMH peyH B
COOTBETCTBHH C HOPMAaMH POJIHOTO
SI3BIKA; BEIPAYKATh CBOW MBICITH C
JIOCTAaTOYHON MOJTHOTOM M TOYHOCTBIO;
2. ®opMUpOBaHKE YMECHUS CITyIIATh
YUUTENS, BECTU AUATIOT C yUUTEIEM U
IPYTHMH yUYaIIuMUCS.

JIMYHOCTHBIE

1. IIposIBASTH OTBETCTBEHHOE OTHOLICHUE
K 00y4YCHHIO, YBAXKUTEIILHOE OTHOIICHHE
K CTapmiyuM 1 MJIaJJIMM TOBapUIllaM,
0CO3HaBAaTh [ICHHOCTh 310POBOTO U
Oe3omacHOro 00pa3a KU3HH.




OCHAIIIEHME VYEBHOI'O ITPOLECCA

Y4eOHO-METOANUECKU KOMIUIEKT JUISI HM3Y4YeHUs] Kypca XuMuu Ha O0a3oBoMm ypoBHe B 10—I11 knaccax, CO3JaHHBI aBTOPCKUM
KOJUIEKTUBOM 11011 pykoBoacTBoM O. C. 'aOpuensiHa, cOepKuT, KpoMe y4eOHUKOB, YyUeOHO-METOMYECKUE U TUJAKTUYECKUE NTOCcoOUs, TeTpaau
JUIS1 BBITIOJIHEHUS JIJAOOPATOPHBIX U NMPAKTUYECKUX padoOT U Jp.

VMK «Xumus. ba3osblii ypoens. 10 kiacey

1. Xumus. bazosslii ypoBenb. 10 kiacc. YueOnuk (aBtop O. C. I'abpuensin). 208 c.
Metoaudeckoe mocodue. bazossiii ypoBens. 10 kinacc (aBTopsl: O. C. 'abpuensH, C. A. Cnaakos). 192 c.
Kaura nnsa yuntens. bazossiii yposens. 10 knace (aBtopsl: O. C. 'abpuensu, U. I'. OctpoymoBs, C. A. Cnagko). 240 c.
Pabouas rerpans. ba3zoBsiii ypoBenn. 10 xitace (aBtopsr: O. C. N'aGpuensn, C. A. Cinagkos). 144 c.
KonTponsHbie u ipoBepouHbie padoThl. ba3oslil ypoenb. 10 knacc (aBTopst O. C. ['abpuensis u 1p.). 256 c.
6. Opranndeckasi XUMHUs B T€CTax, 3ajaa4ax, ynpaxaeHusx. ba3ossiii yposens. 10 kiacc (aBropsr: O. C. I'aGpuensia, U. I'. Octpoymos, E. E.
Octpoymosa). 400 c.
7. XUMHUYECKHI dKCIIEPUMEHT B IIKoyie. ba3oBwiil ypoBeHnb. 10 kitacc (aBTopsl: O. C. 'abpuensn, JI. I1. Batiuua). 208 c.
8. Terpanp s OLIEHKH KadyecTBa 3HaHUN Mo XUMHUHU. bazo-Beiil ypoBeHsb. 10 knacc (aBTopsl: O. C. 'abpuensn, A. B. Kynuosa). 112c.
9. Xwumwusi. ba3oBsiii ypoBens. 10 kitace. DnexkrpoHHas ¢popma yueOHHUKA.

o~ W

VMK «Xumus. ba3osblii ypoBens. 11 kiace»

=

Xumus. bazoBseiii ypoBenb. 11 kimacc. YueOnuk (aBTop O. C. Mabpuensin). 224 c.
Metoandeckoe nmocodbue. bazossiii yposens. 11 knace (aBTopsr: O. C. IN'abpuensu, C. A. Cnankos). 160 c.

Kuwura st yaurens. ba3zossiit ypoBens. 11 kinace (aBroper: O. C. IN'abpuensa, U. I'. Octpoymos, C. A. Cnaakos). 272 c.

Pabouas rerpans. ba3oserii ypoenb. 11 kimacce. (aBTopsr: O. C. I'abpuernsin, C. A. Cnaakos). 176 c.

KonTtponwsHbie 1 mpoBepouHbIe padoThl. ba3oBrwiii ypoBeHb. 11 kitace (aBTopsr: O. C. 'abpuensH u ap.). 224 c.

OOmias xuMus B TeCTax, 3ajayax, ynpaxkaeHusx. 11 kinacc (aBropsl: O. C. I'abpuensn, 1. I'. Octpoymos, A. I'. Beenenckast). 304 c.
Xumudeckuit skciepuMeHT B mikotie. 11 ximace (aBropsr: O. C. IN'abpuensa, U. I'. Octpoymon). 208 c.

Tetpanpb 1151 OLIEHKU KadyecTBa 3HaHUN o XuMuu. bazoBelil ypoBens. 11 kiacc (aBTopsl: O. C. 'abpuensn, A. B. Kymnosa). 112 c.
Xumusi. bazoBsiit ypoBeHb. 11 kinacc. DnekTpoHHas popMa yueOHHUKA.

© 0Nk WD

Wndopmarrionnsie cpeactsa

Hurepuer-pecypcesl:

1. http://www.alhimik.ru TlpencraBiieHbl clienyrpoliue pyOpUKH: COBETHI aOUTYPHUEHTY, YYUTEIIO XUMHHU, CIPABOYHUK (OYCHb OOJIb- Imas
1MoI00pKa TaOJMIlI M CHPAaBOYHBIX MaTepUaliOB), Becejiasi XMMUs, HOBOCTH, OJMMIIMAJIBI, KyYHCTKamepa (Macca HHTEPECHBIX HCTOpHUYE- CKHX
CBEJICHUN ).

2. http://www.hij.ru/ XKypuan «Xumusi 1 )KM3HB» MMOHSITHO U 3a- HUIMATEJIFHO paccKa3biBaeT 000 BCEM HHTEPECHOM, UTO MPOUCXOIUT B HAYKE U
B MUpE, B KOTOPOM MBI )KUBEM.



http://www.alhimik.ru/
http://www.hij.ru/

3. http://chemistry—chemists.com/index.html DriexTpoHHBIH KypHaTT «XHUMUKA U XHUMUS», B KOTOPBIX IPEJICTABIICHO MHOXKECTBO OITBITOB IO
XAMHUH, 3aHUMATEIILHOW HH(POPMAIINH, TTO3BOJISIONICH yBIIeUb YYCHUKOB SKCIICPUMEHTAIBHOMN YaCThIO IPEMETA.

4. http://c-books.narod.ru BeceBo3morkHast inTepaTypa o Xvu- MUH.

5. http://www.drofa-ventana.ru M3BecTHoe M31aTEILCTBO yueO- HOM JiuTeparypbl. HOBUHKHM Hay4YHO-TIOMYJISIPHBIX U 3aHUMATEJIbHBIX KHHUT 110
XUMHUU.

6. http://schoolbase.ru/articles/items/ximiya BcepocCHMCKII MIKOIBHBIN ITOPTa CO CChUIKAMH Ha 00pa3oBaTe/IbHBIE CANTHI 0 XUMHHU.

7. www.periodictable.ru CoopHuk cTaTeii 0 XHMHYSCKHX JIEMEH- Tax, WLTIOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.
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