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[TOACHUTEJIbHAS 3AIINMCKA

Pabouas nmporpamma cocrtapiieHa ajisi paboTsl o yueOnukam O. C. 'abpuensna «Xumus. ba3oBeiii ypoBenb» st 10, 11 kimaccos.
PaGouass mporpamma cpenHero (moiHoro) oOmiero oOpa3oBaHUsI MO XHMHHM COCTaBieHa Ha ocHoBe denepanlbHOTO TOCYIapCTBEHHOI'O
00pa3oBaTeILHOTO CTaHjapTa oOiiero oOpazoBaHus. B Hel Takke YYHTHIBAKOTCSI OCHOBHBIC HJCHU M TOJIOKeHUs [IporpaMMbl pa3BUTHS U
(hopMupoBaHUsT yHUBEPCAIBHBIX YUEOHBIX IEHCTBUHN JIJIsI CpEIHErO 00IIero oOpa3oBaHusl.

B paboueii nporpamMmme MmpeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BUJIOB JICATEIBHOCTH OOydYaeMbIX, IIPEACTABICHHBIX B IIpOrpamMMax
JUIST HAa4aJIbHOrO OOIIero M OCHOBHOro obOmiero oOpaszoBanusi. OgHAKO cojep:KaHue JaHHOW pabodell mporpaMMbl UMEEeT OCOOEHHOCTH,
00YyCIIOBJICHHBIC, BO-TICPBBIX, IPEIMETHBIM COJICP>KAaHUEM U, BO-BTOPBIX, IICUXOJIOTHYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMH O0yYaeMbIX.

[Ipy wu3ydyeHHMM XWMHUH, TJ€ BEAYIIYID POJIb HUIpPaeT MO3HABaTeJIbHAs ACITEIIBHOCTh, OCHOBHBIE BHJBI Y4YeOHOU AESITEIHHOCTH
00y4YarolMXCcsl Ha yPOBHE Y4eOHBIX ASUCTBUM BKJIIOYAIOT YMEHHs XapaKTepHU30BaTh, OOBSICHITH, KIIACCH(MUIIMPOBAThH, BJIAJICTh METOIAMU
HAy4YHOTO TMO3HAHUS, TIOJITHO U TOYHO BBIPAXKaTh CBOW MBICIIH, apTyMEHTHPOBATH CBOIO TOUYKY 3pCHUS, padoTaTh B TpyIINe, IPEICTABIATh U
co00IIaTh XUMHUYSCKYI HHPOPMAIIHIO B YCTHOW U MUCbMEHHOU hopme u ap.

OaHOU M3 BaXKHEHIIMX 3a7ad OOY4YECHHS B CPEIIHCH IIKOJIE SIBIISISTCS MOJATOTOBKA OOYYAIOIIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY >KM3HEHHOTO M mpodeccnoHanbHOTO myTH. O0yJaromuecs: JOKHBI HAYUYUTHCSI CAMOCTOSITEIILHO CTAaBUTh IEJIH M ONIPENEIATh ITyTH
HUX JOCTHKCHUS, HCIIOJIb30BAaTh IIPHOOPETEHHBIN B IIIKOJIC OMBIT JICATEIBHOCTH B peajibHOM KU3HU, 32 paMKaMu y4eOHOro mpoliecca.

CornacHo 00pa3oBaTeIIbHOMY CTAaHAAPTY 21A8HbIE UeIU CPeOHe20 00we20 00paA308aHUSL.

1) ¢dopMupOBaHHE ILIEJIOCTHOTO TMPEACTABIEHUSI O MHpPE, OCHOBAHHOTO Ha MNPUOOPETEHHBIX 3HAHUSX, YMEHHMAX U CIoco0ax
NIesITeIIbHOCTH,

2) mpuoOpeTeHHe OmbITa pa3HOOOPA3HON e TEILHOCTH, ONBITA MO3HAHUS U CaMOIIO3HAHMUS;
3) HOAroTOBKA K OCYIIECTBJICHUIO OCO3HAHHOIO BEIOOpA MHAMBUIYAIBLHON 00pa30BaTEIbHON UM TPO(PECCHOHAIbHON TPAeKTOPHH.
Bonp11oit BKJIa1 B TOCTHKEHUE ITUX LIeJIeH CpeHEero o0111ero o0pa3oBaHus BHOCUT U3yUeHue XUMUU, KOMOpPOoe NPU3ano odecneuums.

¢ (GopMHUpPOBaHUE CUCTEMbI XUMUYECKUX 3HAHUU KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHON KapTUHBI MUPA;

® PAasBUTUC JIMYHOCTHU o6yqafonmxcs1, X MHHTCIJICKTYaJIbHOC W HPABCTBCHHOC COBCPHICHCTBOBAHUC, (1)0pMI/IpOBaHI/IC Y HHX
TYMAHUCTHUYCCKUX OTHOIICHUMN U YKOJIOTUYECKH HGHCCOO6p8.3HOFO IIOBCIACHUS, B 6I>ITy nu pr,I[OBOfI ACATCIBbHOCTH,

e BBIPA0OTKY y OOyYarolIMXCsl IMOHMMAaHUS OOIIECTBEHHOM MHOTPEOHOCTH B Pa3BUTHM XUMHHM, a TakXke (QOopMHUpOBaHHE y HHX
OTHOIIEHUS K XMMHH KaK BO3MOKHON 001acT Oyaylied npakTU4eCcKOn J1eITEeIbHOCTH;

e (dopmupoBaHue yMeHHUI 0€30MacHOTO 0OpaIeHus ¢ BEIIECTBAMH, UCIOJIb3yEeMbIMH B TOBCETHEBHOM KU3HHU.

Ienn u3yyeHusi XMuMuM B cpeAHeH (MOJHOM) IKoJIe:

* (¢opmupoBaHUEe y OOYyYaIOIIMXCSA YMEHHs BHUJETh W IOHUMAaTh IIEHHOCTh OOpa3OBaHUs, 3HAYMMOCTb XUMHUYECKOTO 3HAHUS JJIs
Ka)kJIOTO YeJI0BeKa, HE3aBUCUMO OT €T0 Mpo(ecCHoHaIbHON 1€ TEIbHOCTH;

* (opmupoBanue y oOydarolIMXCsi YMEHHN pa3ianyaTh (PakThl U OLIEHKHW, CPaBHUBATh OLICHOYHBIE BBIBOJAbI, BUJIETh HX CBS3b C
KPUTEPHUSIMH OIIEHOK U CBSI3b KPUTEPHUEB C OMPEICICHHON CUCTEMOM IIEHHOCTEH, POpMyIMpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3ULINIO;

* (¢dopmupoBaHUEe y 00yUaIOIIMXCs LIEIIOCTHOT'O MPEACTABICHHUSI O MUPE U POJIU XUMHUH B CO3JaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTHUHBI MHpPa; YMEHUSI OOBACHATH OOBEKTHI U IPOILECCHl OKPY’KAIOIIEH J1eHCTBUTEIBHOCTH — MPUPOIHOM, COIUAIBHOM, KYJIbTYPHOM,



TEXHUYECKOM CpC€Abl, — HUCITIOJIB3Ys AJI5I 3TOTO XUMHUYCCKUC 3HAHU A,

* mpuoOpeTeHHe OOYYaIOUIMMUCS ONbITa Pa3HOOOpPa3HOU NEATEILHOCTH, OIbITa IO3HAHUS W CaMOINO3HAHWUS, KJIIOYEBBIX HABBIKOB,
UMEIOIINX YHHUBEpPCAJIbHOE 3HAUCHUE /I PA3JIMYHBIX BUIOB JIECATEILHOCTH (HABBIKOB PEUICHUS NPOOJIEeM, MPUHATHS PELICHUN, MOHCKa,
aHanm3a U 00pabdoTku MH(PpOpPMAIINH, KOMMYHUKATUBHBIX HAaBHIKOB, HABBIKOB MU3MEPEHHI, HABBIKOB COTPYIHHUYECCTBA, HABHIKOB O€30MacHOTO
oOpalleHus ¢ BelecTBaMH1 B IOBCEAHEBHOM KU3HU).

LleHHOCTHBIE OPUEHTHUPHI COAEpKaHUSI Kypca XUMHU B Cpe/iHell (IIOJIHOM) IIKOJIE HE 3aBHUCAT OT YPOBHS M3YyUYEHUS U OIPEHCIISIOTCS
cnenpUKOd XUMHUM KaK HayKd. [IOHATHE «UIEHHOCTH» BKIIIOYAET €IMHCTBO OOBEKTHUBHOIO (CaM OOBEKT) U CYOBEKTUBHOTO (OTHOILIEHUE
cyOBbeKTa K OOBEKTY), IIO3TOMY B Ka4ECTBE LIEHHOCTHBIX OPUEHTHPOB XMMHUUYECKOTO 00pa30BaHUs BBICTYNAIOT OOBEKTHI, U3yUaeMbIe B Kypce
XUMHHU, K KOTOPBIM Y ydamuxcsi GOpMHUPYETCsl IEHHOCTHOE OTHoIIeHHue. [Ipu 3TOM Beayllyio pojb UTparoT I03HABAaTEIbHbIE IEHHOCTH, TaK
KaK JaHHbIA y4eOHBIM mpeaMeT BXOAUT B IPYINy HPEIMETOB MO3HABATEIbHOI'O LIMKJIA, TJIaBHAs LI€JIb KOTOPBIX 3aKJIIOYAETCS B U3YUEHUU
MIPUPOHI.

OcCHOBY mNO3HaBaTEJIbHBIX IIEHHOCTEH COCTaBJISIIOT HAay4dHbIE 3HAHHUS, HAay4YHbIE METOJbl MO3HAHHS, a I[IEHHOCTHBIC OpPHEHTAIIUU,
hopmupyemMbie y yuauxcs B MpoLecce U3yUCHUSI XUMUH, TPOSBIISTFOTCS:

® B IIPpU3HAHWU ICHHOCTHW HAYYHOI'O 3HAHMUA, €T0 Hp&KTH‘-ICCKOfI SHAYUMOCTH, JOCTOBCPHOCTHU,
® B IOCHHOCTH XUMHUYCCKHUX MECTOJOB HCCJICAOBAHUS >KUBOM U HEXHUBOM IpUupoabI;
¢ B IIOHHMMAaHHH CIIOKHOCTHU U IIPOTHUBOPECUYHUBOCTHU CaMOT'O IIPOIE€CCa IMO3HAHUA KaK U3BCYHOI'O CTPEMIICHU K Hctune.

B kauecTBe 0OBLEKTOB HCHHOCTeﬁ TpyAa U OnITa BBICTYITAKOT TBOPYCCKasdA COo3uAaTciibHass ACATCIBHOCTD, 3,[[0p0BBII71 06p83 KHU3HH, a
OCHHOCTHBIC OPUCHTAIIUN COACPIKAHUA KypCa XUMHUHU MOTYT paCCMaTpUuBaTLCS KaK (I)OpMI/IpOBaHI/ICI

®  YBAXUTCIIbHOI'O OTHOICHUS K COSI/I)IaTCJ'II)HOI\/'I, TBOp‘-IeCKOI\/’I JACATCIIBHOCTH,
IIOHUMaHMUA HCO6XO,Z[I/IMOCTI/I 3J0pOBOTO O6pa3a>KI/I3HI/I;

* TOTPEOHOCTH B 0€3yCIIOBHOM BBITIOJTHEHUH MPABUJII O€30TIaCHOTO MCIIOJIb30BaHUS BEIIECTB B IMIOBCEIHEBHOM )KU3HU;
* CO3HATEIbHOIO BbIOOpa Oyayiei mpodeccunoHaaTbHOU AesITEIbHOCTH.

Kpr XUMHNHN O6J'Ia,Z[aCT BO3MO>XHOCTAMHU JIA Q)OpMHpOBaHI/If{ KOMMYHHWKATHUBHBIX IIEHHOCTEM, OCHOBY KOTODPBIX COCTAaBJIAIOT IHPOLECCC
O6IJ_ICHI/IH, IrpaMOTHas pCyb.

HGHHOCTHBIC OpUCHTAIUHN KYypPCa HAIIPABJICHbBI HAa BOCIIUTAHHUC Y 06yanOH_[PIXC${Z
¢ IIPpaBUIIBHOI'O UCIIOJIb30BaHMUA XUMHIECKOU TCPMHUHOJIOTHUHU U CUMBOJIMKH;
® HOTpe6HOCTI/I BCCTHU AHAJIOI, BEICIIYIIIMBATh MHCHHUC OIIIIOHCHTA, Y4aCTBOBATh B IMCKYCCHUMH,

* cnocoOHOCTH OTKPBITO BbIpA)KaThb U aPr'YMCHTHUPOBAHO OTCTAUBATH CBOIO TOYKY 3PCHUSL.

O0mas xapakTepucTuKa yueOHOro Kypca
KecTkuit TMMUT BpeMEHHU, OTBEIEHHBIN HAa MU3y4YE€HHE XUMHUU Ha 0a30BOM YpPOBHE, U COOTBETCTBUE OOpa30BaTEIbHOMY CTaHAAPTY
OIpEeIeTNIIN TIIATEJIbHbIN 0TOOP colepKaHus Kypca XUMUHU, KOTOPBIM ITO3BOJIUT:

e COXpPaHUTHh AOCTATOYHO IEJIOCTHBIM M CHUCTEMHBIN KypC XUMHH, KOTOPBIH (opmMHpoBajics Ha MPOTSHKEHHUM JECATKOB JIET, KaKk B
COBETCKOU, TaK U B POCCUUCKOM IIKOJIE;

L4 OCBO60)II/ITB KYPC OT U3JIHUIIHC TCOPCTUIUPOBAHHOTO U CIIOKHOI'O MaTCpHralia, IJid OTpa6OTKI/I KOTOpOTro Tp€6y€TC$I HCMAaAJIO BPpCMCHMH,



¢ MaKCHUMaJIbHO COKPATUTh Ty OMHUCATEIbHYIO YaCTh B COACPKaHUM YUEOHON AUCHUIUIMHBI, KOTOPasi HOCUT cyry0o YacTHBIM XapaKTep U
yYMECTHAa, CKOpee, JIJIsi TPO(PUITbHBIX IIKOJ U KJIACCOB;

® BKIHOYUTH B KYpC Marcpual, CBSI3aHHBIM C HOBCCI[HGBHOﬁ KHU3HBIO YCJIIOBEKaA, C 6y,[[y1l[€]71 HpO(l)CCCHOHaHBHOI;'I ACATCIBbHOCTBIO
BBIITYCKHHKA, KOTOpasa HE UMECT SAPKO BBIpaH(eHHOﬁ CBSI3U C XIMHEH.

Metonosornueckoii OCHOBOIl IMOCTPOEHUsT Y4eOHOIro COAEp)KaHUS XUMHUH JUIs cpe/iHel Kokl 0a30BOI0 YPOBHS SBUJIACH UO€A UHMEPUPOBAHHOZ0
Kypca, HO He ecmecmeo3HAHUA, 4 XUMUU .

CTpyKTypa mnOpeajaraeMoro Kypca pemaeTr JABe NpoOjieMbl HMHTerpanuu B oOyueHun xumuu. IlepBas — 310 enympunpeomemmas
unmezpayus y4eOHOU AUCHUIUIUHBI «XUMHUs». Mnes Takoil MHTErpanuu JUKTYET CICAYIOIIYI0O OYepeIHOCTh U3YUE€HUs pa3JesioB XUMHUU:
BHayaje H3y4yaeTcs OpraHU4YecKass XUMMsA, a 3aTeM — XuUMHUs oOmas. Takoe CcTpyKTypupoBaHHE OOYCIOBJIIEHO T€M, 4YTO 00O0OlIeHHE
CoJZIep>KaHus IpeIMeTa MO3BOJISICT Ha 3aBEpIIAIOIIEM dTarne c(hOPMUPOBATH Y BBIITYCKHHUKOB CPEIHEH MIKOJIBI MPEACTABICHUE O XUMHUH KaK O
LICJIOCTHOM HAayKe, M0Ka3aTh €IUMHCTBO €€ MOHSATHUH, 3aKOHOB U T€OPHUM, YHUBEPCAIBHOCTh U NPUMEHUMOCTb MX KaK JJIs1 HEOPraHUYECKOM,
TaK U JJ1 OPraHn4YeCcKO XUMUH.

Btopas — aTo mescnpeomemnasn unmeepayusi, IO3BOJISIONIAs Ha 0a3e XUMUU OOBESIUHUTH 3HAHUS 110 (pU3HKe, OMOoJIoruu, reorpaduu,
SKOJIOTHUH B €IMHOE ITIOHUMAaHUE TIPUPOIBI, T. €. CPOPMHUPOBATH LEJIIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKPY>Karolllero Mupa. ITo
MO3BOJIUT CTAPIIEKJIIACCHUKAM OCO3HATh TO, YTO 0€3 3HAaHUN 0 XUMHUHU BOCHPUSITUE OKPYKAIOILIEro MUpa OyIeT HEHOJIHbBIM U YIIEPOHBIM, a
JIIO/IM, HE MNOJyYMBIIME TaKUX 3HAHUM, MOTYT CTaThb HEOCO3HAHHO OINACHBIMH JJIsI 3TOTO MHUpa, TaK KaK XMMHYECKH HErpaMOTHOE
oOpallleHHe ¢ BelleCTBaMU, MaTepUajlaMU U IPOLIECCAMU I'PO3UT HEMaJIBIMU Oe/1aMU.

Kpome 3tux AByX BeAyLIMX MHTETPUPYIOIIMX UAEH, KypC peajiu3yeT U €lI€ OJAHY — UHMeSpayuo XUMU4ecKux 3HaHull ¢ 2yMaHumapHolMu
oucyunaunamu: UCTOPUEH, JIUTEpaTypoil, MUPOBOM XYJ0’KECTBEHHOMN KyJIbTYpOil. DTO, B CBOIO OdYepelb, IO3BOJISAET CPEeACTBAMU yuyeOHOIro
npeaMeTa IoKa3aTh poOJib XMMHUM M B COLUAJIbHOM cdepe ueloBeYeCKOW AesITEIbHOCTH, T. €. IOJHOCTBIO COOTBETCTBOBATH HJECSIM
00pa3oBaTeILHOTO CTaHapTa.

OcolOeHHocTH colep:kaHusi 00y4YeHHS] XMMHUHU B cpeiHel (MOMHOM) mIKojie 0OyCJIOBJIE€Hbl CHEU(PUKON XMMUM KaK HayKUM M MOCTaBJIEHHBIMHU
neiassMu. OCHOBHBIMHU TIIpOOJIEMaMy XUMHHU SIBJISIIOTCS U3YUYE€HHUE COCTaBa M CTPOEHHUs BEIIECTB, 3aBUCMMOCTH HUX CBOWCTB OT CTPOEHUS,
MOJIy4E€HHE BEUIECTB C 3aJJaHHBIMHA CBOMCTBaMHU, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKHUX PEAKIUN U IIyTEH YIPABJICHUS UMHU B LEJIAX
MOJIy4eHHsI BEIIECTB, MaTepHaJioB, 3Hepruu. [loaTtoMy B paboueil mporpamMMe o XMMHM HAlUTM OTPaXKE€HHE OCHOBHBIE COJIep>KaTeIbHbIE
JINHUU:

e «BemiecTtBo» — 3HaHHS O COCTaBE€ U CTPOCHUM BEIIECTB, UX BAXKHEUIINX (PU3NYECKUX U XUMHYECKUX CBOMCTBaxX, OMOJIOTUYECKOM
JICUCTBUH.

e «XuMHUECKas peaKlHsD»» — 3HaHUS 00 YCJIOBHUSAX, B KOTOPBIX MPOSIBISIIOTCS XUMHUUYECKHE CBOMCTBA BEIIECTB, CIOCO0AaX yIpaBICHUS
XUMHUYECKHMH MPOIIECCAMU.

L4 ((HpI/IMCHCHI/IC BCIICCTB» — 3HAHMA U OIIBIT HpaKTI/I‘{CCKOﬁ ACATCIBHOCTU C BCHICCTBAMU, KOTOPLBIC HauboJiee 4acTo yr[OTpC6JIHIOTC$I B
MOBCEIHCBHOM KHU3HH, LTUPOKO UCITOJIB3YIOTCA B IIPOMBIIIJIICHHOCTH, CEJIBCKOM XO3$H\/’ICTBe, Ha TpaHCIIOPTEC.

o (JSI3BIK XUMHHMY — CUCTE€Ma BaKHEUIINX MOHSITHI XUMUU U TCPMHHOB, B KOTOPbBIX OHH OIMMUCBIBAIOTCA, HOMCHKJIATYpPa HCOPTaHUYICCKUX
BCIICCTB, T. €. UX HAa3BaHUsL (B TOM YHCJIC U TpI/IBI/IaJ'ILHLIC), XUMHUYCCKHUC (I)OpMy.]'ILI N YPaBHCHU:, a TAKIKC IIpaBUJIia ICpeBOaa I/IH(I)OpMaI_[I/II/I C
CCTCCTBCHHOI'O sA3bIKa HA A3BIK XMMHWHU U O6paTHO.

MecTo npeamera B y4eOHOM I1aHe

denepanbHbI TOCYAAPCTBEHHBINM 00pa30BaTEIbHBINA CTaHAAPT TPEIyCMaTpUBaAEeT HU3yUYCHHE Kypca XHMHU B cpeaHel (MOJIHOM)



IIIKOJIE KaK COCTaBHOM YacTH npeaMeTHOH obnacTu « ECcTecTBEHHOHAYYHBIE TIPEAMETHD.

B basucHom yuyeOHOM muiaHe cpeaHed (MOJIHOM) IIKOJIBI XHMMHS BKJIOUYeHa B paszaen «Comepkanue, GopmupyeMoe ydaCTHHKAMH
00pazoBaTeILHOTO Ipoieccay. O0ydarommuecs: MOryT BEIOpATh ISl U3yUYSHUS WM HHTETPUPOBAHHBIN KypC €CTECTBO3HAHMUS, WIIM XUMHUIO, KaK
Ha 6a30BOM, TaK U Ha YIiIyOJI€HHOM yPOBHE.

PabGouass mporpaMma 1Mo XUMHHU JUIsI cpeaHero (moiaHoro) oOmiero obpa3oBaHusi Ha 0a30BOM YPOBHE COCTaBJIEHA M3 pacyeTa 4acos,
yka3aHHbIX B bazucHom yueOHOM miaHe oOpa3oBaTeIbHBIX YUPEXkKICHHUI 0011ero oopasoBanus: no 1—2 yaca B HeJIeMIO.

Pe3ysibTaThl 0CBOEHHS Kypca

JledaTenbHOCTh yuyuTeNss B OOyYEHMM XMMHUU B CcpelHel (MOJIHOM) IIKOJIe NOJKHA OBbITh HampaBieHAa Ha JIOCTHXKEHHUE OO0YydJaroIIMMUCST
CIEIYIOIIUX JIUYHOCHHBIX PEe3YTbHAM 8.
— B LIEHHOCTHO-OPUEHTAIMOHHON cepe — ocosHaHnue pOCCUNCKON rpakJaHCKOW UJAEHTUYHOCTH, ITATPUOTU3MA, YyBCTBa I'OPJIOCTH 3a
POCCHUCKYIO XUMHYECKYIO HAYKY;

— B TPYyHOBOH cdepe — comoeHocmb K OCO3HAaHHOMY BBIOOpY MdajibHEiIIed oO0pa3oBaTEIbHON TPAaeKTOPUM WM TPYAOBOU
JesITeJIbHOCTH;
— B MO3HaBaTeJIbHON (KOTHUTHMBHOW, HWHTEIUICKTYaJIbHOW) cdepe — ymeHue YNpPaBIsITh CBOCH IMO3HABATEIBHOW JI€STEIBHOCTBIO,

20MOBHOCMb U CNOCOOHOCHbL K 00pPa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKECHUU BCEH YKU3HU, CO3HATEIILHOE OTHOIICHUE K
HEIIPEPHIBHOMY OOpa30BaHUIO KaK YCIIOBUIO YCIICIITHOW NTPO(eCcCHOHaTbHON B OOIIIECTBEHHOH NIeSITEIIbHOCTH;

— B cepe cOepexeHUs 3I0POBbS — nNpuHsmue u peaiu3ayuss NEHHOCTESH 3J0pOBOro u 0Oe3omacHOro oOpasa >KWU3HH, Henpusimue
BPEIHBIX MPUBBIYCK (KypeHUs, yHOTPEOJICHUS aJIKOTr0Jis, HAPKOTUKOB) HA OCHOBE 3HAHUW O CBOMCTBAX HAPKOJIOTHUYECKUX U HAPKOTHUUYECKUX
BEILIECTB.

Memanpeomemnuvie pe3yibmanusl 0c60eHUs 8bINYCKHUKAMU cpedHell (NOHOIL) WKOAbL KYPCA XUMUL:

—  Ucnoiv3o6anue yMEHHUN U HABBIKOB Pa3IUYHbIX BUJAOB MO3HABATEILHON NIEATEIHLHOCTH, MPUMEHEHUE OCHOBHBIX METOJOB MTO3HAHUS
(cuctemMHO-MHGOPMAIMOHHBINA aHAJIN3, HAOJIOJIEHWE, HW3MEpPEHHEe, NPOBEIACHUE ODKCIEPUMEHTa, MOJCIIMPOBAHUE, HCCIIEN0BATEIIbCKAs
NeSITEJIbHOCTD) JJISI U3YUYEHUS Pa3IUIHbIX CTOPOH OKPY KarOIIeH 1eiCTBUTEIIFHOCTH;

— @ladeHue OCHOBHBIMH WHTCIUICKTYAIILHBIMU OMNEpalusMu: (GOpMyIHpOBKa THUIIOTE3bI, aHAJINW3 W CHHTE3, CpaBHCHHE W
cucteMaTusaiys, 0000IIeHHe U KOHKPETU3AIIHS, BISIBJICHUE MPUUYUHHO- CJISICTBEHHBIX CBSI3€H U MOMCK aHAJIOTOB;

— nosHanue 0OBEKTOB OKPYKAOIIETO MUPa OT OOIIETO Yepe3 0COOCHHOE K €IMHUYHOMY;

— YMeHue TEHEPUPOBATH UACH U ONIPEACIISITh CPEJICTBA, HEOOXOAUMBIE JIJISI UX Peau3allii;

— yMeHue OTIPEIICIIATH SN U 3a]1a9H JASSITSIIbHOCTH, BRIOUPATh CPEJICTBA peaTU3aIAH 1€ U IIPUMEHSTh UX Ha MPAaKTHKE;

—  UCNONb308aHUe PAINYHBIX HCTOYHHUKOB JUJISI MOJTYYEHHUS XHMHUYECKOW HMHMOpMaluU, MOHUMaHHE 3aBHCHMOCTH COJAEp)KaHUS U
hopmbl peacTaBieHuss HHPOPMALIUK OT LIeJe KOMMYHUKAllUM U ajipecarta;

— YMeHue TPOAYKTHUBHO OOIIATHCS M B3aUMOJIEUCTBOBATh B MPOLIECCE COBMECTHOM JESTEIbHOCTHU, YUYUTHIBATH MO3UIHUU JIPYTHUX
YYaCTHHUKOB JIeSITEIbHOCTH, 3()(EKTUBHO pa3periaTh KOH(MIUKTHI;

— 20mo8HOCMb W CIIOCOOHOCTH K CaMOCTOATENIbHON HWH(GOPMAIIMOHHO-NIO3HABATEIbHON JI€ATENIbHOCTH, BKJIIOYasi yMEHHE
OPHUEHTHUPOBATHCS B PA3JIUYHBIX UCTOUYHUKAX MH(OOPMAIMH, KPUTHUECKU OLIEHHMBATh U MHTEPIPETUPOBATH MH(POPMALIMIO, MOIYyYaeMYIO U3
pa3INYHBIX HCTOUYHHKOB;

— YMeHue WCTIOJIb30BaTh CPEJACTBA MH(POPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee — MKT) B penieHnn KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 3a/Jad C COOJIIOJGHHEM TpeOOBaHUM OSProHOMUKH, TEXHUKM OE30MacHOCTH, TUTHUEHBI,



pecypcocbOepexeHus, MPaBOBBIX U ATHYECKUX HOPM, HOPM MH(DOPMAIITMOHHON 0€30TIacHOCTH;

— 8JlladeHue SI3PIKOBBIMU CPEJICTBAMH, B TOM YHUCJI€ U SI3BIKOM XUMHU — yYMEHHE SICHO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUYKY 3pEHUSI,
HCIIOJIH30BATh aJICKBATHBIC SI3BIKOBBIE CPEJICTBA, B TOM YHCJIE U CHMBOJIbHBIC (XMMHYECKHUE 3HAKH, (DOPMYJIIbI U ypaBHECHUS).

Ilpeomemnvimu pe3ynrbmamamu U3yuyeHus: XMMUM Ha 6a30BOM yPOBHE Ha CTYIIEHH CpeAHEro (MOJIHOT0) 001Iero o0pa3oBaHusl SBISIOTCS:

1) B mo3HaBaTeJIbHOU cepe:

— 3HaHue (IIOHUMAaHHE) U3YUYECHHBIX ITIOHATHI, 3aKOHOB U TEOPUH;

— YMeHue ONHUCHIBATh JEMOHCTPAIlMOHHBIE U CAMOCTOSITEIBbHO IPOBEJICHHBIC SKCIEPUMEHTHI, UCHOJIb3Ys IJIsI 3TOrO €CTECTBEHHBIMI
(pycckuii, pogHO) SI3bIK U SI3bIK XUMUM;

— YyMeHue KiacCu(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, IPOCThIE U CIIOKHBIC BEIIECTBA, B TOM YHCJIE U OpPraHUYECKUE COCIUHEHUS,
XUMHUYECKHE PEAKIIUU I10 Pa3HbIM OCHOBAHUSIM;

—  YMeHue XapaKTepHU30BaTh U3yUYECHHbBIE KJIACChl HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHUN, XMMUUYECKHUE PEaKLINU;

— 20MOBHOCMb MPOBOJUTH XUMHUUYECKHUH SKCIIEPUMEHT, HAOII0AaTh 32 €ro MpoTeKaHueM, GUKCUPOBAThH PE3yIbTAaThl CAMOCTOSITEIILHOTO U
JIEMOHCTPHUPYEMOTI'O SKCIIEPUMEHTA U J€JIaTh BBIBObIL;

— ymeHnue QGOPMYIUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOWMCTBAa HEU3YYCHHBIX BEIIECTB MO AaHAJIOTHH CO
CBOMCTBAaMM U3yYECHHBIX;

— NOUCK UCTOYHUKOB XMMHUYECKOW HMH(OpMaluU, MOoIdydyeHue HeoOXoauMoil uHpopMaluu, €€ aHalu3, U3TOTOBJICHUE XUMHUUYECKOTO
UHQOPMAIMOHHOTO MPOAYKTA U €T0 IPEe3€HTALIUS;

— enadenue 00s3aTEIILHBIMH CIIPABOYHBIMH MatepuaiiamMu: llepmoandeckoit cucreMoit xumudeckux 3jiemeHToB J[. 1. Menpgerneena,
TabNuLEeld pacTBOPUMOCTH, IIIEKTPOXUMHUUYECKUM PSIJIOM HAMPSDKEHUN METAJIOB, PSAOM 2JEKTPOOTPUIIATEIIBHOCTH — TSI XapaKTePUCTHUKH
CTPOEHHSI, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XMMHYECKHX 3JIeMeHTOB |-V mepuonoB M oOpa30BaHHBIX MMHU MPOCTBIX U CIOMXKHBIX
BEILIECTB;

— ycmamnoeéneHue 3aBUCUMOCTH CBOMCTB U MPHMEHEHUS! Ba)KHEHIIINX OPraHUYECKHUX COEIMHEHUM OT MX XMMHUUYECKOIO CTPOEHHUS, B TOM
YyHcie U 00yCIOBIEHHBIX XapaKTEPOM 3TOr0 CTPOEHUs (MpeaesIbHBIM WU HENPEeIbHbIM) U HaJTUYUeM (PYyHKIIMOHAIBHBIX TPYIL;

— MoldenuposaHue MOJEKYJ BaXXHEUIINX HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;

— NOHUMaHUe XUMHAYECKON KapTUHBI MUPA KaK HEOTHEMJIIEMON YaCTH LIEJIOCTHON HAYyYHON KapTUHBI MUPA;

2) B LIEHHOCTHO-OPHEHTALIMOHHOUN cdepe — aHaJIu3 U OLIEHKA IOCIEICTBUI JUISI OKPY KaroIleil cpe/ibl OBITOBOIM M MPOU3BOJCTBEHHOMN
JeSITeIbHOCTH YeJI0BEKa, CBA3aHHOM C MPOU3BOJICTBOM U NepepadOTKON BaXKHEHIIINX XUMHUUECKUX ITPOTYKTOB;

3) B TpyaoBoi cdepe — nposederue XUMHUYECKOTO SKCIEPUMEHTA; pa3eumue HaBBIKOB YUYEOHOH, INMPOEKTHO-HCCIEI0BATEILCKOM,
TBOPYECKOU AESITEIBHOCTH IIPU BBINIOJHEHNU UHAUBUAYAIBHOTO IIPOEKTA 110 XUMUH;

4) B cdepe 310pOBOTO 00pas3a KU3HU — CoOIF00eHue TTPaBUIl 0€30MacHOTO OOpaIleHUsI ¢ BEIIECTBAMH, MaTepHATIaMHA U XUMHUYECKUMH
MpoIeccaMy; OKa3aHWE IEPBOM INOMOIIM MPHU OTPABICHUSIX, O0XKOrax M JAPYrMX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU M J1aOOPATOPHBIM
000pyIOBaHUEM.

COJAEPXAHUME KYPCA

Ba3oBblii ypoBenb. 10—11 kiaaccenl

ConepxxaHue Kypca XapaKTepU3YyeTCsl IIEJOCTHOCTBHIO M CHUCTEMHOCTBIO y4eOHOro IpeaMeTa, Ha OCBOCHHE KOTOPOrO OTBEJICHO



HEOO0IBIIIOE, )KECTKO JUMUTHPOBAaHHOE yueOHoe Bpems. OtoOpaHHOe 1151 6a30BOTO O0YyUE€HUs] XUMMHU COJIEp>KaHUE TTO3BOJISIET U3y4daTh €ro 1
B pexxuMe 1 unu 2 yacoB B Henenro. B nocinennem citydae y 00y4aromuxcsi NOsIBUTCSI BO3MOYKHOCTb He BPOX0OUmb, a U3y4ams, He 3HAKOMUMbCA,
a yceausamsv 3TO cojepkanue. OCOOEHHO BaXKHO 3TO Il TE€X YYaIIUXCs, KOTOpPbIE HE HMMEIOT BO3MOXXHOCTH H3ydaThb XHUMHIO Ha
yriyOJIEHHOM YpPOBHE (M3-3a OTCYTCTBHsI TaKMX KJIaCCOB B IIKOJIE€), HO TEM HE MEHee cOOuparoTCs CIaBaTh €AWHBIA TI'OCYJapCTBEHHBIN
DK3aMEH 10 XMMHUHU.

Kypc yeTko nenurtcs Ha 1B€ paBHbIC 110 OTBEJEHHOMY Ha UX M3YYE€HHE BPEMEHHU YaCTH: OPTaHUYECKYI0 XUMHUIO U OOIILYI0 XMMHUIO.

CTpyKTypUpOBaHUE Kypca OPTraHMYECKOM XHMHHU OIPEAEseTCs] HAeeH pa3BUTHUS yYalMXCS HENPO(GHIBHBIX KJIACCOB CPEIACTBAMU
yuebHoro npeamera. C 1eJbIO YCHUJIEHUS POJIM JEAYKIMM B OOyYEHMHM XHMMHM BHayaje JAlOTCsl KPATKHE TEOPETHUYECKHE CBEIACHHUS O
CTPOCHHH, KIaCCU(PUKAITUHI, HOMEHKJIATYPE OPraHUYECKHUX BEUIECTB, OCOOCHHOCTSIX PEaKIHii C UX yYaCTHUEM.

CdopmupoBaHHble TaKUM 00pa3oOM TEOPETHUUYECKHE 3HAHUS 3aTE€M pPa3BUBAIOTCS Ha (PAKTOJOTMYECKOM Marepuase INpH pacCMOTPEHUM
KJIaCCOB OPraHWYECKHUX COCNMHEHHI. B CBOIO odepens TakOW MOAXOJ IO3BOJISIET M TIIyOKe HM3Yy4YUTh CaMH Kiacchl. Tak, OCHOBHBIE
IOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOECHMSI OpraHudyeckux coequHeHuil A. M. ByTiepoBa 3akperuIsifoTcs NPU W3YYEHUH YIIIEBOAOPOJOB
(alKaHOB, AJIKEHOB, /HUCHOB, AJKWHOB, AapPE€HOB) WU WX IPHUPOAHBIX HCTOYHUKOB (IMMPUPOJHOTO Tra3a, HEPTH W KAMEHHOTO YIJA),
KHCJIOPOJACOJIEPKALLIMX OPraHUYECKUX COEIMHEHUM (CUpTOB, (heHoJa, alabJIeru/oB, KapOOHOBBIX KHCIOT, CJIIOKHBIX 3(UPOB, KUPOB U
YTIIEBOJIOB) M a30TCOJAECPIKAIIUX OPTaHHUYSCKHX COCIMHEHHH (aMHHOB, aMUHOKHCIIOT, OCJIIKOB M HYKJIECHMHOBBIX KHCJIOT). 3aBepIIaeT Kypc
OpPraHMYeCcKON XMMHUHM pa3aesl «XUMHUs U KU3Hb», IJle 00ydaroluecs 3HaKOMSITCSl ¢ TAKUMHU Ba)KHBIMHU B IIPAKTUYECKOM U OMOJIOrMYECKOM
OTHOIIICHUH BEIIECTBAMH U MaTepHualaMu, KaK MIacTMacChl M BOJIOKHA, (pE€pMEHTHI, BATAMUHBI, TOPMOHBI U JICKAPCTBA.

OCHOBHBIM  KpuTepuem oTOopa (aKTHYECKOro MaTepuaja Kypca OpraHM4YecKOM XUMHU SBISIETCS HAes  pealu3aluu
MPaKTUKOOPUEHTUPOBAHHOI'O 3HAUEHUSI 00BEKTOB OPraHUYECKOH XUMHUH (COEIUHEHUN U PeaKIuii).

HNnes o Beaymen poiad TEOPETHUECKHWX 3HAHUW B TIPOIECCE€ IMO3HAHWS MHpa BEHISCTB M PEaKIHUid CcTaja OCHOBHOW MW s
KOHCTPYHUpOBaHUs Kypca obOmied xumuu. Ha oCHOBE e€IMHBIX MOHATHH, 3aKOHOB M TE€OPUM XMMHH Yy CTapIIEKJIACCHUKOB (opmupyercs
LIEJIOCTHOE MPEJACTABICHAE O XWUMHYECKOM HAayKe, O XMMHMYECKOM KapTHHE MHpa, KaK COCTABHOM YaCTH €JWHOU €CTECTBEHHOHAY4YHOM
KapTHUHBI MUpA.

B kypce oOuieit xumumu BHaudane yriyOJISIFOTCS U PACHIMPSIIOTCS 3HAHUS, MOJydEHHbIE OOyYarolMMHUCS U3 Kypca OCHOBHOM IIKOJIBI, O
CTPOEHMHM aTOMa M BellecTBa Ha ocHoBe llepuoanueckoro 3akona u Ilepuoamueckoii cuctemsl . M. MennaeneeBa, oOmuxX cBoOHCTBax
KJIAaCcCOB OPraHUYEeCKUX M HEOPraHMYECKUX COEJIMHEHMH (KHUCIOT, OCHOBAaHWM, amM@OTEpHBIX COEAUHEHWUI) B CBETE€ TEOpUU
SJIEKTPOJIMTUYECKON Auccoumnanuu. Jlanee paccMarpuBaeTcs KilacCU(UKAIUM XMMHYECKUX PEaKIMi B OpraHMYECKOM M HEOpraHu4YecKou
XUMHHU. 3aBeplIaeT Kypc 3HAKOMCTBO CTapILIEKIACCHUKOB C MEPCIEKTUBAMU Pa3BUTHUSI XMMHUUYECKON HAyKH U XMMHUYECKOTO MPONU3BO/ICTBA, C
npo6yieMaMH OXpaHbl OKPY’KaIOIIEH cpeabl OT XUMUYECKOI0 3arpsA3HEHUS U ITYTSIMU UX PEILLICHUS.

OPITAHMYECKA A XUMUA

Habmonenue, npeanonoxenue, runoresa. [lonck 3akonomepHoctei. HayuHsiit skcriepumMenT. BeiBo.

Teopusi cTpoeHNsi OPraHUuYeCKUX COeAMHEHU

I[Ipenmer opranmdyeckor XMMHUM. MeECTO M 3HA4Y€HUE OPraHWMYECKOM XHMHHM B CHCTEME €CTECTBEHHBIX HayK. BalleHTHOCTS.
Xumnueckoe crpoeHre. OCHOBHBIE MOJI0KEHUs TEOPUU CTPOSHUsS OPraHUYECKUX COCAUHEHUN. Yenepoonwiii ckenem opeanuueckoil Moaexybi.
Kpamnocms xumuueckou ceazu. I3oMepus u U30MepBbL.



YrieBoaopoabl 4 UX NPUPOAHbIE HCTOYHHKH

A 1 K a " bl. [IpupoaHbIii Ta3, ero CocTaB U MPUMEHEHHE KaK MCTOYHHKA dHEPTHH U XHUMHYSCKOTO CHIpbs. ['OMOJIOrHYeCKUil psij
MpeJIeIbHBIX YIIJICBOAOPOIOB. M30MepHss M HOMEHKJIATypa ajdkaHOB. MeTaH M 3TaH Kak MpejcTtaBuTenu ankaHoB. CBoicTBa (ropeHue,
peakmuu 3aMmeleHus, NUpoau3, aeruapupoBanue). l[Ipumenenue. Kpexune u uzomepuzayus aikanos. AnkunvHovle paouxanvl. Mexanusm
CB80O00HOPAOUKAILHO20 2AN02EHUPOBAHUS AIKAHOB.

A 7 X € H bI. DTUJICH KaK MPEJICTaBUTENb aJKeHOB. [loydyeHne 3TuieHa B IIPOMBIIIUIICHHOCTH (JICTHAPUPOBAHUE dTaHA) U B JIAOOpaTOpUU
(nermaparanust sranona). CpoiictBa (ropeHwe, OpoOMHpOBaHHE, THApATAllMs, IIOJHMEpPH3aIis, OKHCIeHHe pactBopoM KMNnO4) u

npumeHenue stuneHa. [lonmustunen. Illponunen. Cmepeopezynrapnocmos noaumepa. OCHOBHBIC TIOHATHSI XUMHHU BBICOKOMOJICKYISPHBIX
coeMHeHuM. Peakuun noauMepusanuu.

J m e H bl. byranuen u uW30OpeH KaK NOPEACTAaBUTEIU JHUCHOB. Peakuuu NOPUCOEAMHEHUs] C yYaCTHEM COMNPSHKEHHBIX JUEHOB
(6pomupoBaHUE, TOJTUMEPU3ALUS, cUOPO2AI0ceHUPOSaHUe, cudpuposarue). HaTypalbHbINH U CHHTETHYSCKUN KaydyKu. Pe3uHa.

A 1k ¥ H Bl. AIETUICH KaK MpeJACcTaBUTElNb alKMHOB. [lonyyeHue aneTuieHa KapOUIHBIM U METaHOBBIM criocobamu. [lonyuenue kapbuoa
kanvyus. CBolicTBa (ropeHue, OpoMupoBaHUE, rupaTanus, TpUMepu3alys) U IpUMEHEHUE alleTUIICHA.

A p e H bl. beH3on kak mnpenctaBuTenb apeHOB. CospemernHble npedcmasienus o cmpoenuu Oenzona. CpoiicTBa OeH301a (ropeHue,
HUTpPOBaHUE, OpPOMHUPOBAHNE) U €r0 TIPUMEHEHHE.

He ¢1tp mcnoco 6wl ee mep ep ab otk u. CocraB Hedtu. I[lepepadoTka HeTHU: meperoHKa U KPeKUHT. Pugopmune HU3KOCOPMHbIX
Heghmenpodykmos. [lonsmue 06 okmanogom uucie.

Kucsopoaconep:kaiue opraHudeckne coeInHeHHs

C nu p T bl. MeTaHOJI ¥ ATAHOJ KaK MNPEJICTAaBUTEIN NPEAESIbHBIX OJJHOATOMHBIX clIUPTOB. CBOMCTBa ATaHO/Ia (TOPEHUE, OKHUCIICHUE B
anpaerun, aeruaparamnus). Ilomyuenue (6pooicenuem 2noko3ol U TUAPATALIUEH STUIIEHA) U IPUMEHEHUE dTaHOoJa. DmuneH2auxons. I muueprun
KaK €eIle OJUH MPEJICTAaBUTEIb MHOIOATOMHBIX CIUPTOB. KauecTBeHHas! peakiysi HA MHOIOaTOMHBIE CIIUPTHI.

® e H o 1. [lonyuenue peHona u3 kaMeHHoro yrisi. KaMeHHbIH yroyib U ero ucnoiyibzoBanue. KokcoBaHne KaMEHHOTO YTJIsl, BaXKHEHIIIne
MNPOAYKThl KOKCOXUMHYECKOTO MPON3BO/ICTBA.

B3anmHoe BiMsHHME aTOMOB B MoJeKyjie ¢eHosa (B3auMojeicTBue ¢ OpoMHON BOJOW M TUApOKcuIoM Hatpus). Ilomydenue u
npuMeHeHue peHona.

A npaerunsl. DopManbIerul U alETAIBAETH]T KaK IPEICTABUTENN allbAETUIOB. [lonsamue o kemonax. CBOUCTBA (peaKLusi OKUCIIEHUS B
KHCJIOTY M BOCCTAaHOBJICHHUSI B CIIUPT, peakiusl MOJHUKOHAeHcanuu (opmanpaerusa c ¢deHonoMm). Ilomydyenue (okucieHUEM COUPTOB) U
puMeHeHue popmalpaeruaa U aneraibaeruaa. @eHonoGpopMalbIeTruIHbIe IIIaCTMACCHL. 1 epMoniacmuyHoCcms i mepmMopeaKmu8HOCb.

KapO6oHoBB € KM CJIOTBL YKCYyCHas KUCIOTAa KaK MPEICTABUTEIb MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. CBOHCTBA
YKCYCHOW KHCJIOTHI (B3aUMOJEHCTBUE C MeTalJlaMHM, OKCHJIaMU METaJIJIOB, THJIPOKCUAAMU METAJJIOB M COJISIMU; pEaKIUs 3TepuPUKALIUN).
ITpuMmeHeHne yKCyCHOM KHUCIIOTHI.

CnoxHBIEed G UDpBbIUXKHUP bl. CiiokHBIE 2DUPHI KaK TPOTYKTHl B3aUMOJAEUCTBUSI KUCIIOT CO CHUPTaMU. 3HAYEHHE CIIOKHBIX d(PUPOB
B IIPUPOJIE U )KU3HU UenoBeka. OmoenvHvle npedcmagument KUCI0m UHO20 CIMPOEHUsL: 0JIeUHO8AS, TUHOLEe8As, TUHONIeHO8As, AKPULO8Asl, Wdeenesas,
Oen3ounasl.

JKupsbl Kak ciioxxHble 3QUPHI TIHIEPUHA U KUPHBIX KAPOOHOBBIX KUCIOT. PacTUTenbHBIC U )KUBOTHBIE KUPBI, UX COCTaB. [ Mapoau3 uiu
OMbLIECHHE KUPOB. Mbu1a. Cunmemuuecxkue mowwue cpeocmea (CMC). [IpuMeHeHNE ) KUPOB. 3aMeHa HCUPOB 8 MEXHUKE HENULLEBbIM CbIPbEM.



Y raesB o xa sl Ilomstue o6 yrneBogax. I'moko3a Kak mOpeacTaBUTedb MoHocaxapuaoB. [loHsThe o ABOHCTBEHHON (QyHKUIHNU
OpPraHU4YECKOTr0 COEIWHEHHUs Ha INPUMEpPE CBOMCTB IUIIOKO3bl KAK AJIBJACTHAAa W MHOTOATOMHOIO CIIMPTAa — alblaeruaocnupra. bpoxenue
IJIIOKO3bl. 3HAUYEHUE U IPUMEHEHHUE TUIIOKO3bl. PPYKmo3a KaK uzomep 2110Ko3bl.

Caxapo3a Kak IpeJicTaBuTelb AucaxapuioB. /lpouzeoocmeo caxapa.

Kpaxman u memniono3a Kak OpeICcTaBUTENM mnoiucaxapuioB. CpaBHEHHE WX CBOWCTB M Ouwosormueckas posb. lIpumeHeHue 3THUX
MOJIMCaxXaprua0B.

A3oTcoaep:Kalye OpraHndecKkne coeTnHeHust

AMUH bl. MEeTHJIIAMUH KaK ONpeACTaBUTEIb alu(paTUUeCKUX aMUHOB U aHUJIMH — KaK apoMaThdeckuX. OCHOBHOCTh AMHUHOB B CPaBHEHUU
C OCHOBHBIMH CBOMCTBaMH aMMHaka. AHHJIMH U €r0 CBOMCTBa (B3aMMOJICHCTBHE C COJITHOW KHUCJIOTOW M OPOMHOM BOJOW). Bzaumnoe @nusvue
amomo8 8 MOJIeKYax OpeaHudecKux coeounenuti Ha npumepe anununa. llonyuenune anununa o peakuuu H. H. 3ununa. Ilpumenenue anuiauHa.
AMUHOKHUCHOTBHL [ TMUMH U allaHUH KaK OPEACTAaBUTEIH MPUPOJHBIX aMUHOKUCIOT. CBOWCTBA aMUHOKHUCIIOT KaKk aM(pOTEPHBIX
OpraHUYEeCKUX COEAUHEHUI (B3aMMOJIEMCTBUE C IEJI0oYaMU U KuUcioTamu). Ocobennocmu ouccoyuayuu amMuHOKUCION 8 800HbIX PACMEOpPAX.
Bbunonapuvie uonsvr. O6pa3zoBaHre NOJUMETTUIOB. AMUHOKAIIPOHOBAsI KUCJIOTa KaK MPEACTaBUTEIb CUHTETUUYECKUX aMHUHOKUCIIOT. [loHsaTrne
O CHHTETHYECKHX BOJIOKHAX Ha IPUMEPE KaNpoHa. AMUHOKUCIOMbL 8 PUPOOe, UX Ouoiocudeckas pois. Hezamenumvie amunokuciomul.

be nx u. benkm kak momunentuabl. CTpyKTypa OEIKOBBIX MoJieKyid. CBolicTBa O€NKOB (TOpeHHE, THAPOJN3, LBETHBIC PEAKIVH).
buosnoruueckast posib 6€JIKOB.

HykneuHnoBBl €KUCITOTHbl. HykiienHoBble KUCIIOTHI Kak noinnHykieoTuasl. Ctpoenne Hykieotuaa. PHK u JIHK B cpaBHeHum.
Hx posib B XpaHEHHH U Nepeaade HacIeACTBEHHON nHbopmauun. [lonamue o 2eHHOU uHdICeHepuu u OUOMexHoI0UU.

I'eneTnue cka 51 CBSI3b MEXJAY KJa CCaMM Opra HUYE€CKHUX CO€eAUuHEHHUU IloHATHEe 0 TEHETUYECKON CBSA3U U
FeHETUYECKUX Psax.

XuMud ¥ KU3Hb

IT nmactma chl u B oinokH a. [lomuMmepuszanuss W MOJTUKOHIACHCAIMS KaK CHOOCOOBI MOJYUYEHHUSI CHUHTETUYECKUX
BBICOKOMOJIEKYJISIDHBIX coeauHeHuil. [lomydeHne WCKYCCTBEHHBIX BBICOKOMOJIEKYISPHBIX COCIMHEHUM XUMHUYECKOW Moaudukanuen
MPUPOJIHBIX TTOTUMEPOB. CTpOEHHE MOJIUMEPOB: JIMHEHHOE, MPOCTPAHCTBEHHOE, CETUYATOE.

I[lonsaTue o 1utactmaccax. TepMomIacTUUHBIE W TEPMOPEAKTUBHbIE NOJUMEPBL. OTAenbHbIE NOPEACTABUTEIN CHUHTETUYECKUX U
WCKYCCTBEHHBIX MOJIMMEPOB: (heHOT0(hOPMaAITBICTHIHBIE CMOJIBI, TOJTUBHHWIXJIOPU/IT, Te(DIOH, IEJLTYTOHT.

[MonsiTe 0 XUMUYECKUX BOJIOKHAX. HaTypanbHble, CHHTETUUECKHE U UCKYCCTBEHHBIE BOJIOKHA. Kiaccudukanus u oTnenbHbIe MpeaCcTaBUTEIN
XUMHUYECKHUX BOJIOKOH: alleTaTHOE (TPHAIETATHBIN IIEIK) U SUCKO3HOE, SUHUIXIOpUuOHoe (Xnopur), norunumpuibroe (HUMpoH), NOAUAMUOHOE
(xanpon, naiinon), nonusguproe (nascamn).

@ e p™MeHT bl. DepMEHTHI KaKk OMOJIOTHYECKUEe KaTalu3aTopbl 6ekoBoil npupoibl. [lonsatue o pH cpensl. OcoGeHHOCTH CTpPOEHUS U
CBOUCTB (CEJIEKTUBHOCTH U 3((HEKTUBHOCTD, 3aBUCUMOCTH JIEHCTBUS OT TeMIiepaTypsl U pH cpenbl pacTtBopa) ¢pepMEHTOB MO CPaBHEHHIO C
HEOPTaHWUYECKUMH KaTajauzatopaMu. Poiib G€pMEHTOB B )KU3HENCITEIFHOCTH YKUBBIX OPTaHU3MOB M MTPOU3BO/JICTBE.

B uTtawmuu . [lonstue o BuramuHax. Buasl BuTamMuHHONW HemoctaTouyHOCcTH. Kinaccudukanms ButamuHoB. Butamumu C kak
OpEICTaBUTEIb BOJOPACTBOPUMBIX BATAMUHOB M BUTAMHUH A KaK MPEJICTABUTEIb >KUPOPACTBOPUMBIX BATAMHUHOB.

I'o p M o H bI. [loHSTHE O TOpMOHAX KaK OWOJOTMYECKH AKTHBHBIX BEIIECTBAX, BBIMOJHSIONINX DSHIOKPUHHYIO PETYIISIIHIO



JKU3HEICSITEIbHOCTA OpraHUu3MOB. Ba)kHelIne CBOMCTBA TOPMOHOB: BBICOKAs (PU3MOJIOTHUECKAs aKTUBHOCTH, JUCTAHIIMOHHOE JICHCTBUE,
OBICTpOE pa3pylieHue B TKaHsaX. OTAeIbHBIC PEACTAaBUTEIIM TOPMOHOB: HHCYJIMH U anpeHanuH. [IpoduiakTuka caxapHoro nuadera. [lousamue o
CMeEpPOUOHBIX 20PMOHAX HA NpUMepPe NOJI0BbIX 2OPMOHOS.

Jle xapcTB a. JlekapcTBeHHass XUMUS: OT ATPOXUMHUU U (apMaKOTEparuu JI0 XUMHUOTEpanuu. AHTHOUOTUKHA WU JTUCOAKTEPHO3.
Hapkotuueckue BemniectBa. Hapkomanwusi, 60pb0a ¢ Hell u ipoduitakThka.

Penrenue 3 a 1a 4 mo opranuye ck ol XxuMu H. PemeHue 3ana4d Ha BBIBOJ (hOPMYJIbI OPTaHHYSCKHUX BEIISCTB IO MPOYKTaM CrOpPaHUs U
MacCOBBIM JOJISIM JIEMEHTOB.

JdemoncTpanuu. [lnasnenue, o0yrimBaHue U TOPEHHUE OPraHUYECKUX BemIeCTB. MoAEIN MOJIEKYJI MPEeACTaBUTENCH Pa3IMYHbBIX KIAaCCOB
OpraHMYecKuX coeauHeHui. ['opeHne meraHa, STWieHa, aneTwieHa. OTHOILIEHWE MEeTaHa, dTUJICHA, aleTHIeHa W OeH30Jla K pacTBOpam
IepMaHraHata kKaiauss U1 OpomHOM Boje. Ilomyuenue sTwieHa peakuueid AeruapaTaiyd 3TaHOJA, aleTWIeHa — THIAPOIM30M KapOuzaa
KaJplusl. Pa3iiokeHne Kaydyka npy HarpeBaHUU, UCIIBITAHUE MPOJAYKTOB PA3JIOKEHHSI Ha HeNpeneabHOCTh. Koiutekius o6pa3noB HeDTH U
He(TENpOAYyKTOB, KaMEHHOI'0 YIJISI M HPOAYKTOB KOKCOXHMHYECKOTO Mpou3BojacTBa. OkucieHue cnupta B anpaeruj. KadecrBeHHbIe
peakuuu Ha MHOTOATOMHBIE CHUPTHL. PacTBOopuMOCTH (peHOJa B BOJE NpU OOBIYHOW TeMIleparype W IpHW HarpeBaHu. KauecTBeHHBIC
peakuuu Ha (peHois. Peakuus «cepeOpsiHOro 3epkKaia» ajlbIeruA0B U TNIHOKO3bl. OKUCIIEHHE AJIbJETUI0B U IIFOKO3bI B KMCJIOTY C MOMOIIIBIO
runpokcuna menu (ll). KagecrBennast peakmust Ha kpaxmai. Komnekuwmst spuprHbix macen. Koseknwst ruracTMace ¥ M3IACIHNA W3 HHX.
Kosuteknus MCKyCCTBEHHBIX BOJIOKOH M M3 U3 HUX. B3aumonelicTBue aMMHaka U aHWINMHA C COJSTHOM KUCJIOTOM. Peaknys aHuiuHa ¢
OpomHOI BojioW. JlokazaTenbCcTBO Hanuuusl (PYHKIIMOHAJIBHBIX TPYIl B PAacTBOpax aMHHOKHCIOT. PacTBOpeHHMe M oOcaxJeHue OEJIKOB.
LIBeTHble peakiuu OenkoB. ['opeHue NTHUYBEro mnepa W mepctsiHoil HUTH. Mopaens monekyibl JIHK. Ilepexonsl: 3TaHONn — 3THIEH —
ATHJICHTJIUKOJIb — ATHICHTTUKOJST Meau (11); aTa- HOT — 3TaHab — 3TaHoBasl Kuciiota. Kosuiekius miacTMace, CHHTETUHYECKUX BOJIOKOH M
u3nenui nu3 Hux. Pasnoxenue nepokcuaa Bo1opoia KaTtana3oi ceIporo Msca u ceiporo kaprodens. Komnekuns CMC, coaepKaiiyux 3H3UMBI.
Hcneiranue cpeapl pactBopa CMC wunaukatopHoi Oywmaroii. Kosiekinuysi BUTaMHUHHBIX mpenapaToB. VcmblTaHue cpenbl pacTBopa
aCKOpPOMHOBOM KHUCIOTHI UHAUKATOPHOM OyMaroii. MicibITaHWe anTeyHOr o npernapaTa MHCYJIMHA Ha OeJIOoK.

JlabopaTopHble onbIThI. VI3roToBieHne Moesei MOJIeKyJl OpraHMYecKuX coeuHeHnii. O3HakOMIIEHHE ¢ KOJUIEKIUel oOpa3oB HeTH,
KaMEHHOI'0 yIJIsl U MPOJYKTOB UX mepepadoTku. OOHapy’KeHHE B KEPOCHHE HENpeesIbHbIX coelUMHEeHUH. O3HaKOMJIEHHE C KOJIJIEKIIHeH
Kay4dyKoB M oOpa3lamMM Hu3Jeiuil M3 pe3uHbl. PacTBopeHue rimueprHa B BojJe M B3aumojeictBue ¢ ruapokcugom meau (I1). CpoiictBa
YKCYCHOM KHCJIOTBHI, OOIIME CO CBOWCTBAMM MHHEPAJIbHBIX KHUCJIOT. JlOoKa3aTenbCTBO HENPENEeIbHOIO XapakTepa >KHIKOTO >KHpa.
BzaumoneiictBue 11r0K03bl U caxaposbl ¢ rugpokcusioMm Meau (lIl). KauectBennas peakiusi Ha kpaxman. O3HAaKOMJIEHHE C KOJUIEKIMEH
ItacTMacc M u3aenani 3 Hux. O3HaKOMIJICHHE C KOJUIEKIIMEH MCKYCCTBEHHBIX BOJIOKOH U W3JeNUN M3 HUX. PacTBOpeHue OelKOB B BOJIE.
OO0HnapysxeHue 6e1K0oB B MOJoKe. O3HaKOMIJIEHHE C KOJUIEKI[UEH CUHTETUYECKUX BOJIOKOH U M3Jeui U3 HUX. O3HaKOMIJICHHE C KOJUIEKLIUEH
CMC, coaepxamux sH3uMBL. Hcneitanue cpeabsl pactBopa CMC umpaukatopHoi Oymaroil. O3HaKOMJIEHHME C KOJUJIEKIMEl BUTAMHUHOB.
HcneiTanue cpensl pacTBOpa aCKOPOMHOBOW KMCIOTHI MHIMKATOPHOM Oymaroit.

HpaKanecxaﬂ paﬁoTa Ne 1. Penrenue OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha I/I,Z[CHTI/I(I)I/IKEU_II/IIO OpraHU4YCCKUX COCOUHCHHUM.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHME IIJIACTMACC U BOJIOKOH.

OBIIAA XUMUA
Ilepuoauveckuii 3aKOH M CTPOEHUE ATOMA

OtkpeiTue JI. 1. MenneneeBriMm llepuonumdeck oro 3akoHa. [lepsvie nonvimrku Kiaccu@ukayuu XuMudeckKux 31eMeHmos.



Baxxneiimue NoHsATUS XHUMHUHU: aTOM, OTHOCUTEIbHAsl aTOMHasl U MoJieKyisapHass Maccel. Otkpeitue . 1. MenneneeBsiM Ilepnoauueckoro
3akoHa. [lepuoanuecknii 3akoH B popmynupoBke J[. 1. Menneneena.

I[Tepuonuueckas cucrema JI. U. Menneneena. Ilepuonuueckas cucrema Jl. M. MenneneeBa kak rpadudeckoe OTOOpaKeHHE
Ilepuomnueckoro 3akona. Paznuunsle BapuaHThl [lepunonuueckoin cuctemsl. Ilepuons! m rpynnsl. 3HadeHue lleproaudeckoro 3akoHa H
Ilepnoanueckoii CUCTEMBI.

Ctpo eHue atoM a. ATOM — CJOXHas 4dactuna. Omxpovimue 371eMeHmapHblx 4acmuy u cmpoeHus amomad. SIapo atroMa: IpOTOHBI U
HelTpoHbl. U3otombl. M30monwsl 6000pooa. DNEKTPOHBL. DJIEKTpPOHHAsE OOOJIOUKAa. DHEPreTHUecKuid ypoBeHb. OplOurtanu: S- U p-.
d-Opbumanu. PacnpeneiieHue 3JICKTPOHOB 110 SHEPreTUYECKUM YPOBHSIM M OPOUTAISIM. DIICKTPOHHBIC KOH(PUTYpAIIUH aTOMOB XUMHYECKHUX
3JIEMEHTOB. BasleHTHbIE BOBMOXHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

I[Tepuo auue CKUil 3aK OH U CTp O0oeHuUue atoM a. COBpeMEHHOE MOHITHE XUMHUUECKOT0 3iemMeHTa. CoBpemMeHHast GOopMyIupOBKa
[lepuonnueckoro 3akoHa. [IpuumHa NEPUOAUYHOCTH B M3MEHEHUU CBOWCTB XHUMHUYECKUX DJIEMEHTOB. OCOOEHHOCTH 3alOJIHEHUS
SHEPreTUYECKUX YPOBHEH B 3JIEKTPOHHBIX O0O0JI0YKAX aTOMOB IE€PEXOJHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMENCTBa 3JIEMEHTOB: S- U p-
siieMeHThl;, d- u f-onemenmei.

Crtpoenue BemecTBa

KoB anenTHa 1 xumMuue cka st cBA3 b. [loHaTHE 0 KOBajieHTHOU cBs3u. OOMmas 31eKTpoHHast napa. KpaTHOCTh KOBaJICHTHOM
CBSI3U. DJIEKTPOOTPULATEIILHOCTb. [lepexkpuvieanue s1ex- mpoHHbIX opoumanet, nu- u cuema-cesasu. KopajeHTHas MOJISIpHAS U KOBaJICHTHAs
HenoJIsIipHAsT XUMHUYECKHe CBs3M. OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIM MEXaHU3MbI OOpa30BaHUS KOBAJCHTHOW CBs3H. BeriecTBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHUSI. 3aKOH MOCTOSTHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHUSI.

MonHnasxumuueckas cBs3b. Karuonsl u annonsl. MoHHas cBs3p u ee cBoiicTBa. MloHHas CBsA3b KAaK KpallHUM ciy4ai
KOBaJICHTHOU MOJISIPHOU CBSI3U. PopmynvHas eOuHuya seujecmed. OmHocumenbHoCmy 0eleHUss XUMUYeCKUX C8s3ell Ha MUnbl.

Mertannuyeckass Xxumudeckas cBs3b. OOmme Qusnyeckue CBONCTBA METAUIOB. 3d8UCUMOCMb  3]IeKMPONPOBOOHOCMU MEemalos Om
memnepamypui. CrinaBbl. YepHble u ysemuvie Cniagwi.

ATrp eraTHbple C O CTOSIHUSI B emle CTB a. ['a3pl. 3akoH ABoraapo st ra3oB. MoJsipHbI 00beM ra3oo0pa3HbIX BemiecTB (MpH H. y.).
Kunkocru.

Bo nop ongHa s xuMuue cka s ¢BsI3 b. BogopoHasi cBsI3b KaK OCOOBIN ClTydail MEKMOJIEKYJISIPHOTO B3aUMOJAEUCTBUSL. MexaHU3M ee
oOpa3oBaHUs U BJIUSHHE Ha CBOMCTBa BEHIECTB (HaA MMpUMEpPE BOMABI). Mcnoav3o6anue 6006l 8 Oblmy U HA NPOU3BOOCMEE. BHYMpumoneKyiapHas
8000POOHAsL C653b U ee OUOI02UYECKAsl POlb.

T unel kpucTa aaudyeckux p emeTo K. Kpucramnmueckass pemierka. MoHHbIE, METaJUIMYECKUE, aTOMHBIE W MOJIEKYJISIPHBIE
KPUCTAITUYECKUE PEIICTKU. AJIOTponiusi. AMOpP(HBIC BEIIESCTBA, UX OMIULUMETbHbIE CEOLICNEA.

YUucTteie BemecTBa U ¢cMe c . CMECH U XUMHUYECKHE COeTUHEHHs. | OMOTeHHBIE U reTeporeHHbIe cMecu. MaccoBasi 1 00ObeMHast
JIOJIM KOMIIOHEHTOB B cMecH. MaccoBas J10Jisl mpuMecei. Perienne 3aga4 Ha MaccoByto J0Jt0 npumeceil. Kraccuguxayus eewjecms no cmenenu
UX YUCmomsl.

AucnepcHble cucTtTe M bl. [loustTue aucnepcHout cucremol. JlucriepcHast ¢aza u aucriepcuoHHasi cpena. Knaccudukamnus
JIUCTIEPCHBIX cUCTeM. Koi1oudHble OucnepcHvie cucmemsl. 30U U 2eu. SHaueHue OUCNEPCHbIX CUCTEM 8 NPUPOOe U HCUZHU HeNl0BeKd.

3HeKTp0JII/ITH‘leCKaH AUCcCoHaAlI A
PacTtBoO P BL PaCTBOpI:I KaK TOMOI'CHHBIC CHUCTCMbI, COCTOAIIUC U3 HAaCTUL PACTBOPUTCIISA, PACTBOPCHHOI'O BCIICCTBA U MMPOAYKTOB UX



B3aUMOJCHCTBUS. Pacmeopenue xaxk uzuxko-xumuueckuii npoyecc. MaccoBasi 10Js PacTBOPEHHOI'0 BellecTBa. TUIbI pacTBOpOB. MonspHas
KOHYyeHmpayus eeujecmea. MunepanvHule 600bl.

Teopust 3I€KTP OJUTUYE CKOMN AUC COLMUALU U. DICKTPOIUTHI U HEIICKTPOJUTHI. CTENEeHBb JIEKTPOIUTUIECCKON JUCCOLIUALINH.
CuiibHBIE W clla0ble BJIEKTPOJIMTHI. YPaBHEHUS AJIEKTPOJUTHYECKON nuccoruanuu. Mexanuszm ouccoyuayuu. CmyneHuamas Ouccoyuayus.
Booopoonuwiii nokazamens.

KwuciaoTsl BcCBeTe TEOPUH DIIEKTPOIUTHYECKON Aucconnanuu. OO1e cBOMCTBa HEOPTaHUYECKHUX U OPTAaHUYECKUX KHUCIIOT. Y CIOBUS
TEUYCHUS peaKIHi MEXIy JIEKTPOIUTaMH 10 KoHNa. Cneyuguueckue ceotcmea azommotl, KOHYeHmMpUupoS8aHHOU CepHOU U MYPABbUHOU KUCTIOM.

O CHOBAaHU S B CBETE TEOPUU DJIEKTPOJIUTUYSCKON JUCCOLMAIMU, UX KIacCU]UKaLUs U oOIIre CBOUCTBA. AMUHbI KAK OpeaHuiecKue
ocrnoganus. Cpasnenue ceolucms aMmuara, Memuiamuna u AHUIUHA.

C 0 71 U B CBETE TEOPHH SIIEKTPOIUTHYECKON JUCCOLMALNM, NX KiaccuduKarms U obmue coiictBa. Conu xucavie u ocnosuvle. Conu
opeanuveckux xuciom. Meina. DIEKTPOXUMHYECKUM psii HaOpsHDKEHUHM METAJUIOB M €ro  MCHOJIb30BaHME JUISl  XapaKTEepUCTUKHU
BOCCTAHOBUTEIILHBIX CBOMCTB METAJIJIOB.

I'm o p onwu3. Coyuyan ruzponu3sa cosne. Peakums cpenst (pH) B pacTBOpax ruipoU3yrOIINXCs CoJIeH. [ uoponus opeanuieckux 6e- uwecms,
e20 3HaueHue.

XumMHuyecKHe peakuuu

K na ¢ cudpukanus xumMude CKUX p eakuu . Peakyuu, uoywue 6e3 usmenenus cocmasa seujecms. Kiraccupukanus mo 4uciy U COCTaBYy
pearupyromnmx BeleCTB U MPOAYKTOB peakluu. Peakiuu pasinokeHus, COeIMHEHUs, 3aMelIeHNs 1 OOMeHa B HEOpPraHU4ecKod XuMuu. Peaxkyuu
NpUCOeOUHEHUS, OMUJeNTIeHUs, 3aMEeWeHUs U U3OMepUu3ayuyu 6 Op2aHuvyecKol xumuu. Peaxkyuu nonumepuzayuu Kax 4Yacmmubvlil CAY4au peaxyuii
npuUcoeouHeHusl.

T erioB ol 3 @ ¢ eKT XMMHUYE CKUX P €aKIy . DK30- U DHJI0TepMHUYECKHE peakuuu. TepMoxumudeckue ypasHeHus. Pacuer konnuecTsa
TEIUIOTHI 10 TEPMOXUMHUYECKUM YPABHEHUSIM.

Ck op 0 CTh XMMHUE CKUX p eakuu . [loHATHE O CKOPOCTH XMMHUYECKHX pEaKIMi, aHAJIUTUYECKOEe BbIpakeHHE. 3aBUCUMOCTh
CKOPOCTH PEaKLHUU OT KOHILIEHTPALUH, JaBJICHUs, TEMIIEPATYPbl, IPUPOAbl PEarUPYIOIINX BEIIECTB, INIOMIAJAN UX CONPUKOCHOBEHHUS. 3aKOH
NEUCTBYIOIIMUX Macc. Pewenue 3a0ay na Xumu4eckyto KUHEmuK).

K a 1 a n n 3. Karanmuzaropel. Karamus. [omocennviti u cemepocennviti kamaau3. IIpruMepsl KaTaluTHUECKHX IPOLIECCOB B
MPOMBIIIJIEHHOCTH, TE€XHUKE, ObITy. DepMeHThl M HX OTJIWYMS OT HEOPraHMYEeCKMX KaTaiau3aTopoB. [IpumeHeHue KaTanu3zaToOpoB U
(epmMeHTOB.

XuMuuyeckoepaBHOBecHe. O0parumble U HEOOpaTUMbIE peakIIuu. XUMUUECKOE paBHOBECHE U CIIOCOOBI €ro CMEIIeHUs Ha MpUMepe
nostydeHust ammuaka. Cunmes ammuaxa 6 npomviuiieHnocmu. Ilonamue 06 onmumanbHuIX YCI08UAX NPOBEOEHUs MEXHOIO0SUUECK020 npoyecca.

OKHuC JTUTEABbHO-B O C CT AaHOBUTE JbHBbIE npouecchl. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTENb U
BOcCTaHOBUTENb. OKHCIEHHE U BOcCcTaHoBIeHUE. (COCTaBJIE€HHE YPABHEHUIN OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX pEAKIUU METOI0M
AJISKTPOHHOTO OajlaHca.

O Omue cBoiicTBa MeTaljoB. XUMUYECKHE CBOMCTBA METAJUIOB Kak BOCCTaHOBUTENEH. B3anMoaeiicTBe METAIUIOB ¢ HEMETAJIJIAMH,
BOJIOM, KMCJIOTaMH M pacTBOpaMu coJieid. MeTtaiuioTepmusi.

K opp 0 3ust MeT a JI0B Kak oKucaumenvbHo-8occmanosumensvusiil npoyecc. CriocoObl 3allIUTH METAJIJIOB OT KOPPO3UH.

O Omume CBOWMCTB a HEMET a JUIO B. XMMHUYECKHE CBOMCTBAa HEMETAIUIOB KaK OKHUCIUTeNe. B3zanMoaelicTBre ¢ MmeTaiiaMu, BOJOPOJAOM U
Ipyrumu HemeTtaiuiamu. (CBolicTBa HEMETAJUIOB KakK BOCCTAaHOBUTENEHW. B3aummopneilicTBHe € NPOCTBIMM M CIOXHBIMH BELIECTBAMMU-
okucnurensiMu. Oowasa xapakmepucmura 2aio2eHos.



DaekTp onu 3. Odwue cnocobvl noryuenus Memaiios u Hememauinog. IIEKTPOIU3 PACTBOPOB U PaCIUIaBOB BJICKTPOJIMTOB Ha IpUMEpE
XJIOpUAA HATpUsl. DJIEKTPOJIUTUUECKOE NOJTyYEHHUE alFOMUHUS. [[pakTHUeckoe 3HaueHNUE 3EeKTPOIN3a. / anb8aHoOnIacmura u 2aib8aHOCmMe2cusl.

3axkuaio 9ge HdHHU e llepcnekTuBbl pa3BUTHS XMMHUUYECKOW HAYKH M XHMHUYECKOTO MPOM3BOACTBA. XUMHS U IpobiieMa OXpaHbl
OKpPY>KAIOLIEH CpeJIbI.

Jdemoncrpanuu. Paznmuunabsie ¢opmbr [lepuonmueckoit cucremnl [[. M. MenneneeBa. Mojienb KPUCTAJUIMYECKOU PEIISTKH XJIOPHUIA
HaTpus. OOpa3lbl MUHEPAJTIOB C MOHHOW KPUCTAJUTMYECKOW PENISTKOW: KaJlbIIUTa, TajauTa. MoJIeau KPUCTATUIMYECKUX PEIIeTOK «CYXOTro
apaa» (WM moja), anmasa, rpadura (Wim kBapra). Moaeins MoOJIsIpHOTO oObeMa ra3oB. Tpu arperaTHbIX COCTOsIHHS BOAbIL. OOpasibl
pa3IUYHBIX JUCOEPCHBIX CHUCTEM: J3MYJIbCUM, CYCIICH3UM, a’pososiei, remeit u 3oinei. Koarymsuwms. Cunepesuc. Dddexr Tunmans.
HcnbiTanne pacTBOPOB 3JJIEKTPOJMTOB W  HEIJIEKTPOJIWTOB Ha MNpeAMET JUCCOLMALMHU. 3aBUCUMOCTh CTEHEHH 3SJIEKTPOJMTHYECKOU
JTIUCCOLMAIIMHA YKCYCHOM KHCIIOTHI OT pa30aBieHus pactBopa. [Ipumepsl peakiuii MOHHOr0O oOMeHa, HAYIINX C 00pa3oBaHUEM OCaJlKa, ra3a
win Bojabl. XHMMHUYECKHE CBOWCTBAa KHCJIOT: B3aMMOJIEHCTBHE C MeTajlaMH, OCHOBHBIMU U aM(OTEpHBIMU OKCHIAAMH, OCHOBAHUSIMHU
(1emoyaMu 1 HEPACTBOPUMBIMHU B BOJIE), COISIMU. B3anMoelicTBE a30THOM KUCIIOTHI ¢ MeApi0. OO0yTriIMBaHNEe KOHIIEHTPUPOBAHHOMN CEepHOU
KHUCJIOTOM caxapo3bl. XMMHYECKHE CBOWCTBa MLIECJIOYEH: peaKlus HEeUTpajlu3aluu, B3aUMOJCUCTBHUE C KUCIOTHBIMM OKCHUJAAMH, COJSIMH.
Pa3znoxxenue HepacTBOPUMBIX B BOJIE OCHOBAHWUW IIPM HArpeBaHUM. XMMHYECKHE CBOMCTBA COJIEW: B3aMMOJIEUCTBHUE C MeETAJIaMH,
KHUCJIOTaMHu, IIeJioyaMu, ¢ ApyrumMu comissmu. ['maponus kapouaa kaneius. Mzyyenue pH pacTBOpoB rHApOIU3YIONINXCS COJIei: KapOOHATOB
LIEJIOYHBIX METAJIJIOB, XJIOPU/A U alleTaTa aMMOHUS. DK30TEPMUYECKUE U DHIOTEPMHUUYECKHNE XUMMUUECKUE peaknu. TeroBble sIBJICHUS pU
pacTBOPEHUM CEPHOM KHUCIJIOTbl M aMMHUAYHOM CEIUTPbl. 3aBUCUMOCTb CKOpPOCTH PEaKUUM OT MPUPOAbl BEIIECTB Ha MpUMEpPE
B3aMMOJICUCTBUSI PACTBOPOB PA3JIUYHBIX KHUCIOT OJWHAKOBOM KOHIIEHTpAIlMU C OJWHAKOBBIMU KycodykamMu (TpaHyjlaMH) I[IUHKA U
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJJIOB (MarHus, IIMHKA, YKeJIe3a) C paCTBOPOM COJISIHOM KHCIOTHI. B3anMopeicTBue pacTBOPOB CEpHOM
KHCJIOTBI C PaCTBOPAMHM THOCYJIb(aTa HATPUS pa3IUdHON KOHIIEHTPAIUU U TeMIlepaTypbl. Mojesnb KUnsuero cios. PasnoxeHnue nepokcuaa
BOJIOpOJIa ¢ MOMOIIbI0 Heopranuueckux kartamusatopoB (FeClo, Kl) u mpupoaHbix 00BEKTOB, colepskalux KaTaiasy (ChIpoe MsICO,

kaptodens). Ilpoctelimye OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU: B3aMMOJIEMCTBUE IIMHKA C COJISIHOM KHCIOTOM M JKeje3a ¢
cynbdparom meau (11). Moaens anekrponuzepa. Mojenp 3J1€KTPOIU3HON BaHHBI s OJTYyUYSHUS aTIOMUHUSL.

JlaGopaTopHbie omnbIThbl. OmpenelieHHe THMA KPUCTAJUIMYECKOH PEIISTKH BEIIeCTBA M OIMCAaHUE ero CBOWCTB. (O3HaKOMIIEHHWE C
JTUCTIEPCHBIMUA CUCTEMaMHM.

Peakunu, waymmue ¢ oOpa3oBaHHMEM OcCajiKa, ra3da WiId BOAbl. B3auMoaeicTBHE COJSTHOW KHUCIOTBI ¢ HUHKOM, okcugom meau (I1),
ruapokcusiom Mmenu (1), kapbonarom kanbius. B3aumopeiicTBue pacTBopa THMIAPOKCHIA HATPUS C COJISIHOM KHCIOTOM B IPUCYTCTBUU
¢dbenondranenna, ¢ pacrsopom xsopuaa xeneza (I1), ¢ pactBopom conmu amomuumsi. BzaumopeiictBue pactBopa cynbdara memu (1) c
JKEeJIe30M, U3BECTKOBOM BOJOM, paCTBOPOM XJIopHia Kaiablus. [lonmydenue ruapokapOoHaTa KaabIlHs B3aUMOJICHCTBHEM U3BECTKOBOU BOJIBI C
okcuyom yriepoaa (1V) (Berabixaemslii Bo3ayx). McnibiTaHue HHAUKATOPOM PACTBOPOB T'MAPOIU3YIOIIMXCS U HETHUIAPOIU3YIOIINXCS COJIEH.
Peaknust 3amerieHust Menu skene3om B pactBope  cyibdara meam (l1l1). Tlomydenue kuciaoposa pas3iioKEHHEM MNEePOKCHIa BOAOPOAA C
MOMOIIbI0 AUOKcHAa Mapranua. [lonmydyeHue BoIOpoJia B3aMMOJAEHCTBHUEM KHCJIOTHI ¢ IUHKOM. O3HAaKOMJIEHHE C MperapaTramMu ObI-OBO
XAMUWH, COJICP>KAIIIMH YH3UMBI.

IIpakTyeckast padora Ne 1. [lonmydyenne n pacno3HaBaHUE Ta30B.
[pakTuueckas padora Ne 2. PenieHue skciepuMeHTAIBHBIX 3a/1a4 HAa UJASHTU(PUKALINIO HEOPTaHUYECKUX U OPraHUYECKUX COEJIMHEHUN.

IMpakTuueckasi padora Ne 3 (012 08yxuacosoeo eapuanma uzyuenusi Kypca). ' eHeTHUeCKas CBSI3b MKy Pa3IMYHBIMH KJIACCAMH HEOPTAaHHMUYECKUX U
OpraHWYEeCKUX BEIIECTB.



IJIAHUPYEMBIEPE3VJIbTATBI U3YUEHUS YUEBHOI'O ITPEAMETA «XUMIA» HA YPOBHE CPEJIHET' O OBIIET'O ObPA30OBAHUA

BohinyckHuk Ha 0230BOM YPOBHE HAYYHTCH:

— IIOHMMAaTh XMMHUYECKYIO0 KapTUHY MHUPa KaK COCTaBHYIO 4YaCTh LIEJIOCTHOW HAYYHON KapTUHBI MHUPA;

— PacKpbIBATh POJIb XUMUU U XUMHUYECKOT'O TIPOU3BOJICTBA KaK MPOU3BOAUTEIBHON CUIIBI COBPEMEHHOT'O OOIIIECTBA;

— (GopMyIMpOBaTh 3HAYEHUE XUMUM U €€ JOCTUKEHUH JJI11 HOBCEITHEBHOM KHM3HU YEJIOBEKA;

— YCTaHaBJIMBATh B3aMMOCBSI3b MEXK/1y XUMHUEN U IPyTUMHU €CTECTBEHHBIMU HayKaMU;

— (opMynHpoBaTh OCHOBHBIC IIOJIOKEHHUSI TEOPUM XUMHYECKOTO CTPOCHHUS OpraHMYecKnx coenauHeHuii A. M. ByrtinepoBa u
WJUTIOCTPUPOBATH UX IPUMEPAMHU U3 OPTraHUYECKONW U HEOPraHUYECKOW XMMUU;

— apryMeHTHPOBATh YHUBEPCAJIBbHBIA XapaKTep XUMHUUECKUX ITOHATUN, 3aKOHOB U TEOPUM JUISI OPraHUYECKOU U HEOPTaHWUYECKOU XUMUH;

— (opmynuposats Ilepuonnueckuii 3akon [[. M. MenneneeBa 1 3aKOHOMEPHOCTH U3MEHEHUM B CTPOEHUH M CBOMCTBAX XMMHUYECKHUX
AJIEMEHTOB M 00pa30BaHHBIX MU BEIISCTB HAa OCHOBE [leprnoandeckoit cucTemMbl Kak rpadguaeckoro oroopaxkenus llepuoanaeckoro 3akoHa;

— XapakKTEepHU30BaTh S- U P-3JIEMEHTHI, a TAKXKE YKEJIE30 110 UX MOoJI0KEHUIO B [lepuoanueckoii cucreme /. 1. Menneneena;

— KjJaccu(uIUpoBaTh BHUJIBI XUMHYECKOW CBS3UM U THUIIBI KPUCTAJUIMYECKUX PELIETOK, OOBSICHATh MEXaHU3Mbl HMX OOpa3oBaHUS U
JIOKa3bIBaTh €IUHYIO IPUPOLY XHUMHUUECKUX CBsI3el (KOBaJEHTHOM, MIOHHON, METaIINUYE€CKOM, BOJOPOIHOMN);

— OOBSICHATH IPUYUHBI MHOTOOOPa3HsI BEIIECTB, UCIOIB3YS SIBICHHUS H30MEPHUH, TOMOJIOTHH, aJlJIOTPOITHH;

— KJIaccu(puIupoBaTh XUMUYECKHUE PEAKIIUU B HEOPraHMYECKON U OPraHMYeCKONH XMMHH 110 pa3IMYHbIM OCHOBAHUSIM M yCTaHABJIUBATh
cnenr@UuKy TUIOB PEAKIMI OT 00IIEro Yepe3 0COOEHHOE K €IMHUYHOMY;

— XapaKTepHU30BaTh T'MAPOJIU3 KaK CIEIM(UYHBIN OOMEHHBIHN MPOIIECC U paCKpbIBaTh €T0 POJIb B )KMBOI U HEKUBOM NIPUPOJIE;

—  XapaKTepHU30BaTh dJIEKTPOJIN3 KaK CIIEHU(DPUUHBINA OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U €ro MPAKTUUECKOE 3HAUCHHUE;

— XapaKTepHu30BaTh KOPPO3UIO METAIIJIOB KaK OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIN ITPOIIECC U MPEiaraTb CHOCOOBI 3alIUThI OT HEE;

— KJIaccu(pUUIHUPOBATh HEOPTraHUYECKHE U OPTaHUYECKHUE BEIIECTBA;

— XapaKTepHu30oBaTh OOIME XHMMHUYECKHE CBOMCTBA Ba)XKHEHIIMX KJIACCOB HEOPraHMYECKHX U OPraHUYECKUX COEJWHEHUH B IJIaHE OT
00111eTO Yepe3 0COOEHHOE K €TUHUYHOMY;

— HCIOJIB30BaTh 3HAKOBYIO CUCTEMY XMMHUUYECKOTO sI3bIKa 111 OTOOpa’keHUs cocTaBa (XMMHUYECKHEe (POpPMyIIbl) U CBOMCTB (XMMHUYECKHUE
YPaBHEHHSI) BEIIIECTB;

— HCIIOJIb30BaTh IpaBUJIa M HOPMBI MEXIYHApOJTHOM HOMEHKJIATypbl JjIs Ha3BaHUM BellecTB 10 (Qopmynam M, HAOOOpOT, Ajs
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (DOPMYJ COeAUHEHUHN MO UX HA3BaAHUSIM;

— 3HaTh TPUBHAJIFHBIC HA3BaHUS BAXKHEHIITNX B OBITOBOM OTHOIIEHHUH HEOPTaHUIECKUX U OPTaHUYECKUX BEIECTB;

— XapaKTepHu30BaTh CBOMCTBA, MOJIy4eHHUE U MPUMEHEHNE BaXHEUIIINX MPE/ICTaBUTEICH KIACCOB OPraHUYECKUX COCAUHEHUHN (aJIKaHOB,
aJIKEHOB, AaJKWHOB, aJKaJME€HOB, AapOMaTHYECKHX YIJE€BOJOPOJOB, CIHUPTOB, (PEHOJIOB, aJbAECTHIOB, IPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIJOT, CJIOKHBIX 3(UPOB U )KUPOB, YIIIEBOJAOB, aMUHOB, aMUHOKHCJIOT);

— yCTaHaBJIMBATh 3aBUCUMOCTb SKOHOMHUKH CTPaHbI OT JOOBIYH, TPAHCIIOPTUPOBKHU U NepepabOTKU YTJIEBOJOPOIHOTO ChIpbs (HEPTH U
MPUPOTHOTO raza);

— DSKCHEPUMEHTAJIBHO IOATBEPXXJAaTh COCTAaB M CBOMCTBA BAXKHEHIIMX IIPEACTABUTENIECH H3YyUEHHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB C COOIIOACHUEM IIPAaBWJI TEXHUKU O€30MacHOCTH sl paOOThl C XMMHYECKHUMH BEIIECTBAMH M J1a0OpPaTOPHBIM
000OpyI0OBaHUEM;



— XapaKTepHU30BaTh CKOPOCTh XUMMHYECKON PEaKIIMU U €€ 3aBUCHUMOCTh OT PAa3JIMYHBIX (PaKTOPOB;

— XapakTepHu30BaTh XUMHUUYECKOE PABHOBECHE U €0 CMEIIEHHE B 3aBUCUMOCTH OT Pa3INYHBIX (PaKTOPOB;

— MOPOHM3BOAUTH PacyeThbl 110 XUMHUYECKUM (opMyJlaM M YPaBHEHHUSM Ha OCHOBE KOJHMYECTBEHHBIX OTHOIIECHUN MEXIY yYaCTHUKaMHU
XUMHUYECKHUX PEaKIUi;

— CcoOJIoIaTh MpaBWJIa DKOJOTMYECKOW O€30MacHOCTH BO B3aMMOOTHOIICHHUSIX C OKpYXKalolled cpeaod mpu oOpalieHun ¢
XUMHUYECKHMH BEIIECTBAMHU, MaTe€pHUalaMH U IPOLECCaMHU.

Bbll'[yCKHI/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3SMOKHOCTb HAYYUTHLCS
—  UCNONIL308AIMb MEMOObl HAY4YHO20 NO3HAHUS NPU 6bINOJIHEHUU NPOEKIMOE U yue6n0-ucwzedoeameﬂbcxux 3a0a4 XUMUYECKOU memamuxu,
— HNPOcHO3Uposanib CmpoeHue u CBOUCMBA HE3HAKOMDBIX HEeOp2aHUYeCKUX U OPeAHUYECKUX seuecme Ha OCHOB8e aHAlocul,

—  NPOCHO3UPOBAMb MedeHUe XUMUYECKUX NPOYecco8 6 3d6UCUMOCTU OM YCI08UU UX NPOMEKAHUSs U Npednazams CHocodbl YRpasieHus dMumu
npoyeccamu,

—  YCMAaHABIUBAMb 83AUMOCESA3U XUMUL C NPEOMEMaMU 2yMAHUMAPHO20 YUKaa (I1361KOM, TUMepamypoul, MUpo8ou Xy00HCeCmeeHHOU KYIbmypoil);

—  pacKpuleamsv poib XUMUHECKUX 3HAHUL 8 0yOyujell npaKmuyeckol 0esmeibHOCmi;

—  PAcKpwieamsv poib XUMUUECKUX 3HAHULL 8 (POPMUPOBAHUU UHOUBUOYATILHOU 00PA308aMENbHOU MPAESKMOPULL,;

—  NPOCHO3UPOBAMb CNOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 8euecms NPosasisimb OKUCIUMENbHbLE U/UIU 80CCIMAHOBUMENbHbLE CEOUCTEA C
yuemom cmeneHetl OKUCIEHUs INEMEHMO8, 00PA3yIOuUx Ux;

— apeymenmuposamsv eOUHCMBO MUPA eujecms YCmaHoBIeHUeM 2eHeMU4ecKoll 853U MeHCOy HeOP2AHUYECKUMU U OP2AHUYECKUMU B8eueceamu,

—  g1ademsb XuMU4eCKUM 3bIKOM OJis1 0002AUeHUsl CIOBAPHO20 3ANACA U PA36UMUSL Peyl,

—  Xapakmepuzoeamsv CMAHOGIEHUe HAYYHOU meopuu Ha npumepe omxpvimus Ilepuoouueckoeo 3akoHa u meopuu XUMUYECKO20 CHPOEHUs
OpeaHUYEeCKUX Beuyecms;

—  Kpumuuecku OMHOCUMbCS K NCEBOOHAYYHOU XUMUYECKOU UHDOpMayUul, NOIyYaemol U3z pasuvlx UCHOYHUKOS,

— noHumamu 2n06anbHbLIe NPOdIEMbL, cmoswue neped deioseuecmeom (IKoLo2uUecKUe, IHeP2eMUIecKuUe, Cbipbesble), U NPeoiazams NYMmu ux
pewenus, 8 MoM Yucie U ¢ NOMOWbIO XUMUU.



TEMATHYECKOE IIJIAHUPOBAHME. OPIAHUYECKA Sl XUMHU L. BA30OBBI YPOBEHb. 10 KJIACC

(1 u B Hexento, Becero 35, U3 HUX 24 — pPeE3EpPBHOE BPEMSI)

N Tema. Ilnannpyemble pe3yJbTaThI
]
Hara JleMoHCcTpanus ONbITOB. OcHoBHOe coiepkaHie YpOKa JIn4HOCTHBIE
n/n IIpeameTHbIE
HUcnoan3oBanue HOP MertanpeameTHbie
TEMA 1. TEOPUA CTPOEHUA OPTAHUYECKUX COEJUHEHUUN
Habnronenue, Hcnonvzoeams OCHOBHEBIC
1 MeToabpl HAyYHOI'O PeryasiTuBHbie:
MIPEANOI0XKEHHE, WHTEJIJICKTYaJIbHbIC
MO3HAHU. 1. CraBuTh yueOHBIC 3a]a41 HA OCHOBE
runore3a. [Touck orniepanuu (¢popmynuposams
JdemMoHcTpanuu. . COOTHECEHHMS TOT'0, YTO YK€ U3BECTHO U
N 3aKOHOMEPHOCTEH. TUNOTE3Y, NPOGOOUMb AHATIN3 N
BuneodparmenTsl, cnaiasl ¢ N YCBOEHO YYaIIUMCS, U TOTO, YTO emIé
Hayunsrii 5kcriepruMeHT. " CUHTE3, 00001IIeHNE,
HU300paKCHUSIMU HEU3BECTHO.
N BriBog. 8b1A6/151Mb TPUUNHHO-
XHMHUYECKOU 1abopaTopuy, 2. CamocTOATENFHO OOHAPYKUBATh U
CIIEJICTBEHHBIE CBSA3H),
MMPOBEASHUS XUMHUIECKOTO (hopMynupoBaTh YIeOHYIO MPOOIEMY,
POGOOUMb SKCIEPUMEHT 9
3KCIIEpUMEHTA. OTIpeNIeNATh 1eNb yueOHOoU
U Qurcuposamsv ero
JIeSATeIbHOCTH.
pe3yabTaThl
C IOMOIIIBIO POJTHOTO A3bIKA U
Ilo3HaBaTeJbHBIE:
SI3BIKA XMMUH.
> 1. CaMOCTOSATEIBLHO BBIIAEIATE U
IIpenmer CraHoBIEHUE Paznuuams npenMeTsl (hopMyTHpPOBATH IO3HABATEIBHYIO LCIb.
OpraHI/ILIeCKOI\/’I OpraHquCKOﬁ XUMHUHU KaK OpraHquCKOﬁ "u 2. AHa.TH/I3I/Ip0BaTB, CpaBHUBATD,
XUMUH. Hayku. Butanusm u ero HEOpPTraHW4YEeCKOM XUMUH, KJ1acCH(pUUMPOBATh 1 060011aTh PaKThl 1
kpax. Onpeaenenue MHUHEpaJIbHbIE U ABJICHUA.
JdemoHncTpanum.
Komnexis 3JIEMEHTHOT'O COCTaBa OpraHuyecKHe BEIIeCTBa.
TPHPOTHBIX OpraHH4YeCKHX Knaccuguyuposams KommyHHuKaTHBHBIE:
I/ICKyCCTBeH’HBIX - COEIMHEHU. OpraHuyYyecKue BelecTBa no 1. CaMOCTOSTENILHO OPraHU30BbIBATH
CHETCTHYCCKIX I1naBnenue, oOyriInuBaHUE UX OPOUCXOXKJICHUIO HA y4eOHOe B3aUMOJICHCTBHE B IPyIIe
OpTaHHUECKHX U TOPEHUE OPTraHUYECKUX IIPUPOJHBIE, UCKYCCTBEHHbIE (ompezensTh 00LIME LeNH, PACIPEACIIATh
N BelIeCTB (Ha MpUMepe U CUHTETHUYECKHE. pOJIH, IOroBapuBaTLCs APYT € APYTOM 1
COEIVHEHUH,
MATCDHATOB 1 caxapo3bl). Ilposooums u nabarooams T.JL.).
p JINYHOCTHBIE:

U3EJIUN U3 HUX.
JlaGopaTopHble ONbITHI.
1. Onpenenenue
3JIEMEHTHOTO COCTaBa
OpPTaHUYECKUX
COCTUHEHUM.

XUMHYECKUN OKCIICPUMCHT.

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOIIEHUE K YYEHHIO.

2. opMUpPOBATH CAMOYBKEHHS U
SMOLMOHAIBHO- IOJI0KUTEIIHOE
OTHOIICHHE K cebe, TOTOBHOCTh
OTKPBITO BbIpa)kaTh U OTCTaUBAaTh CBOIO
HO3ULIHUIO.




Teopust ctpoeHust

OPraHUYCCKUX COGHHHGHHﬁ.

JlaGopaTopHble ONbITHI.

2. UsroroBienue moaemueii
MOJIEKYJI OPTraHUYECKUX
COCIUHCHU.

OCHOBHBIE TTOJIOKEHUS
Teopuu cTpoeHus A. M.
byrneposa. BaneHTHOCTS.
DeMeHTHI C TOCTOSTHHOM
U IIEPEMEHHOU
BaJICHTHOCTBIO.
CtpykTypHBIE POPMYITBI
HeopeaHUuyecKux u
OpPraHMYECKHX BEIIECTB.
Tunsi yenepoousix yenouex:
JIUHEUHAs, pa36emeneHHAs,
samxHymas. Kpamuocmo
XUMUYECKOU CEA3U.
Hzomepus. Buowi
uszomepuu. Ilonsitue o
B3aMMHOM BIIMSTHUU
aTOMOB B MOJIEKYJIax
OpPraHWYECKHX BEIIECTB.

Ob6vacHams IPUIUHBI
MHOT000pa3us

OpPraHWYECKUX BEIISCTB U
0COOCHHOCTH CTPOCHHSI

aroma yrieponaa. Paziuuams
TIOHSATHUS «BaJICHTHOCTH» U
«CTEIICHb OKUCIICHUS,
onepuposams AMH.

Ompaosicamsb COCTaB U

CTPOEHHE OPTaHHUYIECKUX
COCIMHEHUN C IIOMOILBIO
CTPYKTYPHBIX (GOPMYIT U
MOOenuposams uxX

MOJICKYJbL. Pazaiuuamo

TOHATHUS «KA30MEP» U

«TOMOJIOTY.

Hasvieams n3ydeHHbBIE ITOIOXESHUS
TEOPUH XMMHUYECKOTO CTPOSHUS A.
M. bytneposa.

PeryasiTuBHbIe:

1. BeiiBuraTh BEpCcUM peIeHus
npoOJIeMbl, 0CO3HABATh KOHEUHBIN
pe3yibTaT, BEIOUPATh U3 MPEATIOAKEHHBIX
U UCKaTh CAMOCTOSATENILHO CPEICTBA
JOCTIKEHHS 1IETTH.

Ilo3HaBaTeJbHbIE:

1. Ctpouts moruveckoe paccyXacHue,
BKJTIOYAIOLIEE YCTAHOBIICHHE

MPUYMHHO- CJIC/ICTBEHHBIX CBSI3CH.
KoMMyHHKaTHBHBIE:

1. YuureiBaTh pa3Hble MHEHHS U
WHTEpECHl 1 000CHOBBIBATh COOCTBEHHYIO
TTO3UIIHIO.

JInyHOCTHBIE:

1. ITposiBASITH YCTOHYMBBIN YIEOHO —
MO3HaBaTEeNbHBI HHTEPEC K HOBBIM
croco0aM pereHus 3a1ad.

TEMA 2. YI'JIEBOJAOPO/bI U UX TTPUPOJHBIE NCTOYHUKU

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

ITpuponnslii ras, ero
COCTaB U HapaBIICHUS
HCIIOJIL30BaHUS B
KayeCcTBE TOILIMBA U
XUMHUYECKOTO CHIPhSI.
Komnsepcus memana.
Cunmes-eas u e2o
UCNONL308AHUE OIS
NOYYeHUs. CUHMEMU4ecKo20
OeH3UuHa U MemaHoaa.

Xapaxmepuzoeams cOCTaB
OCHOBHBIC HAIPABICHUS
HCTIOTE30BAHUS U
nepepadOTKH MPUPOTHOTO
raza. Yemanasnueamo
3aBUCHMOCTD MEXIY
o0beMaMH JOOBIYH
npupoaHoro raza B PO u
oroxeToM. Haxooumes
B3aMMOCBS3b MEXTY
U3y4yaeMbIM MaTEPHAIIOM U
Oynyuieit
npo¢ecCUoOHaTbLHOMH
JEeSITeIbHOCTHIO.

IIpaBuia SKOJIOTHYECKH
TPaMOTHOIO TTOBEACHUS U
Oe30macHOro ooOpaleHus ¢
MPUPOJTHBIM ra30M B OBITY M Ha
MPOU3BOJICTRE.

PeryasiTuBHbI€:

1. CocraBnsth (MHIUBUAYATHHO WIIN
B IPYIIIeE) IJIaH PEIICHUS TPOOIEMBI.
2. Paboras no ruany, cBepsTh CBOU
JIEACTBUS C LENBIO U, IPA
HE00XO0JMMOCTH, UCTIPABIISATH OIIHOKH
CaMOCTOSTENBHO.

3. B ounanore ¢ yuurenem
COBEPIICHCTBOBATH CAMOCTOSTEIILHO
BBIPa0OTAaHHBIC KPUTEPUH OLICHKH.

Ilo3HaBaTeJbHBIE:

1. BoIsSBIATH NIPUYMHBI U CIIEACTBUS
MPOCTHIX ABJICHUH.

2. Co3naBaTh cxeMaTHYECKHE MOJAETIH C
BBIJICJIEHUEM CYILECTBEHHBIX
XapaKTepPUCTUK OOBEKTA.

3. [IpeoOpa3oBbiBaTh HHGOPMALIHIO U3
OJIHOTO BUJA B Ipyroi (Tabnuiy B




IIpenensHbIE
YIJIEBOAOPOIBI. AJTKaHHEI.
JdemoHcTpanuu.
[IIapocTepxkHEBBIE U
00BEMHBIE MOJIEITH MOJICKY T
MEPBBIX MPEIICTABUTEIICH
KJlacca ajaKaHOB.
dusznyeckue cBOCcTBa
razoo0pa3HbIX (IpomaH-
OyTaHOBasi CMECh B
3aKHTAJIKE), KUIKUX
(OeH3UH) U TBEPBIX
(mapacdun) anKaHOB:
arperaTHOe COCTOSIHHE,
pacTBOPUMOCTH B BOJIE.
I'openue nponan-
OyTaHOBOI cMecH
(3axxuranka). OTHOIIICHHUE
aJIKaHOB K PacTBOPY
IepMaHraHaTa Kajaus u
6pomuoii Boae/

3HadYeHNE TIPUPOTHOTO
ra3a M WHBIX MpeaeTbHBIX
YIJIEBOJIOPOJIOB B KAYECTBE
TOIJINBA U XUMUYECKOTO
ChIpbsl. MeTaH U Apyrue
aJIKaHbI KaK COCTaBHAasI
4acTh IIPUPOJTHOTO rasa.
XHUMHYECKHUE CBOMCTBA
MeTaHa,

00y CIIOBIIMBAIOIIHE €TO
npuMeHeHHue (TOpeHHE,
TUPOITU3,
raJIoreHUPOBAHUE).

I"'omomoru merana,
W30MEpHsT U HOMEHKJIATypa.
HerunpupoBanue
stana.Kpexune u
usomepuzayus aIKaHos.
AnxunvHvie paouxanbl.
Mexanusm
€c680000HOPAOUKATLHO2O
2a102eHUPOBAHUS ANIKAHOB.

OmnpenensaTsb

MIPUHAJIEKHOCTh BEIIECTB K
Ppa3IUYHBIM THUIIAM

(IpenenbHBIM UIIH

HEIpeAeabHbIM) U KjlaccaM
yriiesoaopoaoB. Ha3zeiBats

HUX [0 MEXAYHapOAHOMI
HOMEHKJIaType,

XapaKTepU30BaTh CTPOCHUE

U CBOMCTBA BaXKHEUIITUX
MpeacTaBuTeNel, HabMOIaTh U
OITMChIBATh HGMOHCTpaHHOHHBIﬁ
SKCIIEPUMEHT C IOMOILBIO POIHOTO
A3bIKA U s13bIKa XuMuu. O00011aTh
3HaHUA U O€JIaTh BBIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHHUS
CBOICTB yIJ1€BOAOPOAOB B
TOMOJIOTHYCCKUX pAaax. Pazaunuath
TIOHSITHUSL KU30MEP» U «T'OMOJIOT».

TEKCT | TIp.).

KoMMyHUKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
Y TIO3HIINIO, 3371aBaTh BOIIPOCHI, CTPOUTH
MOHSITHBIC TSI TAPTHEPA MMOHSITHUS.

2. YUUTHIBaTh pa3Hble MHCHUS U
CTPEMHUTHCS K KOOPIAWHAINH Pa3TMIHBIX
MTO3UIIAIA B COTPYIHHYECTBE.

JIMYHOCTHBIE:

1. IlocTeneHHO BBICTPanBaTh
COOCTBEHHOE 1IETIOCTHOE MUPOBO33PEHHE:!
0CO3HaBaTh MOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCIIE U B
paMKax caMOCTOSITENIbHOW JEATEIbHOCTH
BHE IIKOJIBI.

2. OrmenuBath coaepxaHue (HCXOIS 13
COIIUAJIBHBIX U JIMYHOCTHBIX HCHHOCTCﬁ),
o0ecIeurBaroIIee JINIYHOCTHBIN
MOpPaJILHBIN BBIOOD.

OTUJIEHOBBIE
YTIIEBOJOPOIbI, UITH
aJIKeHHI.

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

«[TonuaTunen u u3aenus us3
HETO».

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

OTUJIEH KaK
MPEJICTABUTEIb aJIKSHOB.
Ilonyuenue saTusieHa B
MIPOMBIIIIIIEHHOCTH
(merunpupoBaHUe dTaHA)
u B 1aboparopuu
(merumpararmus 3TaHONA).
CsoiicTBa (ropeHue,
OpoMHpOBaHUE,
TUJIpaTaIHs,
MOJIMMEpHU3aLysl,
OKHCJICHUE PaCTBOPOM
KMnO4) u npuMmeHeHue
sruneHa. [lonustuien.
Ilponunen.
CmepeopezynaprHocms
nonumepa. OCHOBHBIC
TMIOHATHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX

Haszvieams no

MEXAYHapOJHON

HOMEHKJIAType aJIKEHBI C
ITOMOIIBIO POJTHOTO SI3BIKA U
SI3BIKA XUMHUU.
Xapaxmepuszosamuo

CTPOEHHUE, CBOMCTBA,

CIOCOOBI MOYyYEHHUS U

001aCTH TIPUMEHEHUS

JTHJICHA.

Habnarooame,

CaMOCTOATEIBHO HPOBOOUMb

U ONUCHIBAMb XUMHUYECKUN
SKCTIEPUMEHT.

Yemanasnuseams 3aBUCUMOCTD
MEXy TUIIOM CTPOCHUS
YIJI€BOJIOPOJia U €r0 XUMUYECKIUMHU
CBOWCTBaMHU Ha MPUMEPE
JIOTUYECKUX CBSI3EH: NpeaeibHbIN

PeryasiTuBubIe:

1. O6HapyxuBath U GOpMyITHPOBATH
y4eOHYI0 Mpo0IIeMy TI0]T pyKOBOJICTBOM
YUUATEIS.

2. CtaBUTS 1IEJIb ACATEILHOCTH Ha
OCHOBE TIOCTaBJIEHHOU MPOOJIEMBI U
MpeyiaraeT HeCKOJIBKO CIIOcO00B ee
JIOCTHKEHHS.

3. CaMOCTOSITENIHO aHATU3UPOBATh
YCIIOBHS IOCTHIKEHUS LIEIH Ha OCHOBE
y4€Ta BBIJICIICHHBIX YYUTEIEM
OPHUEHTHUPOB JICHCTBUS B HOBOM
yueOHOM MaTtepuae.
Ilo3HaBaTe/IbHBIE:

1. OnpenensTh BO3MOXKHBIE HCTOYHUKH
HEOOXOUMBIX CBEJCHHMN, IIPOU3BOIUTH
MOUCK HH(pOPMAIINK, AaHATH3UPYIOT U
OIIEHUBAIOT €€ I0OCTOBEPHOCT.

2. CaMOCTOSITETTHHO BBICIATE U
(hopMyITMPOBAThH TO3HABATENBHYIO TICITb.




coeqvHEeHUH. Peaknnn
MMOJIUMEPU3AIUH.
[MommsTHnen n odnactu
€ro NpUMEHEHHSI.
Tonyuenue norusmunena
noaumepusayuel SMuiena,
NOAUNPONUIEHA
noaumepusayuel nponuena.
IIpasuno B. B.
Mapxosnuxoea Ha npumepe
nponunena. KauecTBeHHBIE
peaKkiyy Ha HenpeaenbHbIe
COCUHEHHUS:
obecrBeunBaHre OPOMHOMN
BOJIBI U PacTBOpPa
repMaHraHaTa Kaius.
Tomonozuueckuti pso smu-
JIEHOBbIX Y2l1e8000P0008,
uzomepus (yenepoonozo
cKenema u noN0ACEeHUs
Kpammuou cés13u),
Homenxnamypa. Ilonyuenue
3TWIEHA JeruapaTanuein
3TaHOJIa U
JEruIpUPOBaHUEM HTAHA.

— peaKIy 3aMeICHHUS,
HEIpeaeIIbHbIN — peaKIuu
OPUCOCTUHECHUSI.

3. ®opMupoBaTh YMEHHS HAOIOATh,
JIeNaTh BBIBOJIBI TIPH MIPOBEACHUH OIIBITOB,
yMeHUs paboTaTh ¢ KHUTOH U ¢
MEePUOIUYECKON CUCTEMOH.
KoMMyHHKATHBHBIE:

1. ®opmupoBaTh yMeHuUs paboTaTh B
napax, OTBe4aTh Ha BOMPOCHI yUUTEJIs,
YMETbh UCIOB30BaTh XUMHUUECKHH SI3BIK,
yMeHne paboTaTh ¢ XUMHUIECKOM
MOCYAOM.

2. Bajgeth MOHOJIOTHYECKOH 1
JUAOTHYECKOW (hopMaMu pevr B
COOTBETCTBHH C HOPMaMH POJHOTO
SI3BIKA; BBIPAYKATh CBOU MBICIIH C
JIOCTATOYHOM MOMHOTON U TOUHOCTBIO.
JIMYHOCTHBIE:

1. TTposiBNSTH OTBETCTBEHHOE OTHOILICHHE
K 00YY€HHI0, yBAKUTEIILHOE OTHOIICHUE
K CTapIIuM U MJIQIIIAM TOBapHUINAM;
0CO3HaBAaTh IICHHOCTH 3I0POBOTO U
6e3omacHoro obpasa JKHU3HU.

2. ®opMHUpOBATH OTBETCTBEHHOE
OTHOIIEHHUS K YICHHUIO, TOTOBHOCTH U
CHOCOOHOCTH, O0YYaIOIIHXCS K
CaMOpPa3BHUTHIO U CaMOOOPa30BaHUIO.

JlneHoBEIC
YIJIEBOAOPOIBI.
Kayuayxku.
JdemoncTpauum.
Mopenu
(TmapocTep>KHEBBIE U
00BEeMHast) MOJICKYJI
1,3-Oyraguena u 2 -
metui-1,3-0yraareHa
(u3otmpeHa).
Pasnoxxenne kayuyka
IpU HarpeBaHUH,
HCIIBITAHUE
MPOAYKTOB
pas3noxeHus Ha
HeTpe- JeIbHOCTb.
Komneknun
«Kayuykn», «Pe3nna

Kayuyxk u ero cBoiictsa.
Bynkanuszamnus kaydyka.
Pe3una. U3onpen kak
MOHOMEP MPUPOTHOTO
Kaydyka.

CUHTETHYECKUI KaydyK.
1,3-BytanuneH Kkak MOHOMEp
TUBUHUIOBOTO U
0yTaJIneHOBOTO
CUHTETUYECKUX KayUyKOB.
MHble XuMuueckue
CBOIICTBA JUEHOB:
rajJOreHupoOBaHUE,
2uopozanozeHuposanue,
euopuposarue. 1,2- u
1,4-npucoeounenue.
THonyuenue ouenogwix

Haszvlieams 10 MEXAyHAPOTHOMN

HOMEHKJIATyPE JIUEHBI.

Xapaxmepu3zoeams CTPOCHUE,
CBOMCTBA, CNOCOObI NONYYEHUS U

obJyiactu mpumenenus 1,3-
OyTagueHa.
Habnwooams u onucwvieams

JIEMOHCTPAIITMOHHBIA XUMHUYECKUHN

IKCTIEPUMEHT.

PeryjassTuBHbIE

1. Beiienars u 0Co3HaBaTh TO, YTO yIKE
YCBOEHO H YTO €IIle TIOJUICKHUT YCBOCHUIO,
OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCHUSI.
2. CraBuTh y4eOHYIO 33/1a4y Ha OCHOBE
COOTHECEHMsI TOTO, UTO YXKE U3BECTHO U
YCBOEHO, U TOTO, YTO €I[¢ HEU3BECTHO.
Ilo3HaBaTebHbIE
1. Ilouck u BeIAETIEHHE HEOOXOIUMOI
nH(pOpMAIUH; TPUMEHEHHE METOI0B
MH(GOPMAITMOHHOTO TTOMCKA, B TOM YHCIIE
C TTIOMOIIBI0 KOMIIBIOTEPHBIX CPEICTB.

2. AHanu3upOBaTh OOBEKT, BBIACIIAS
CYIIECTBEHHbIEC U HECYIIECTBEHHBIE
MPU3HAKY.

KoMMYHMKaTHBHbIE

1. YuuThCcsi OpraHu30BBIBaTH U

TJTAHUPOBATH YU4EOHOE COTPYIHUYECTBO C




1 U3CIIUA U3 HECH.

yenegodopodos memooom C.
B. Jlebeoesa u
O0e2uopuposaruem aiKaHos.

YUIHUTEJIEM U CBEPCTHUKAMH.
JINYHOCTHLIE
1. ®opmupoBaTh IO3HABATEIHHBIC

Tomonozuueckuti pso HHTEPECHI, HHTCIUICKTYAJIbHbIC H
CONPSINCEHHBIX OUCHOBBIX TBOPYECKUE CIIOCOOHOCTH.
Veneso0opo0os,

HOMEHKIamypa.

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

BricokoTemneparypHoe
IUTaMs alleTUJICHa Kak
oAHa U3 o0JIacTel ero
npuMeHenusi. [lomyuenue
areTUIIeHa MUPOTU30M
MeTaHa U KapOWIHBIM
criocoboMm. [lonyuenue
Kapbuoa Kanvyus.
XuUMHYECKUE CBOMCTBA.
aleTuJIeHa:
raJjoreHupoBaHue,
THJIPOTAIOTCHUPOBAHUE
(X7TOpBUHUI U
MTOJIMBUHUIIXJIOPUJI, €T0
MPUMEHEHHE), THIPATAIHAS
(peakuus

M. I'. Kyuepoga),
Tpumepu3saius (peakius
H. J. 3enunaCKOTO).
Tomonoeuuecxuii pso,
u30Mepusl, HOMEHKIAMYpPa
ATKUHOS.

Haszvlieams 10 MEXAyHAPOIHOMN
HOMEHKJIAType aJIKUHBI C
IMMOMOIIIbIO POJTHOTO SI3bIKA U SI3bIKA
XHUMMUH.

Xapaxmepuzoeams CTpOEHHE,
CBOCTBA, CIOCOOBI TTOJTYUYCHHUS U
00J1acTH IIpU MEHCHUSI arleTUJICHA.
Habnwooams, camocmoamenvro
npo8ooOUmMs U ONUCHIBAMb
XUMHUYECKUUN SKCIEPUMEHT.
Omauuams OCOOCHHOCTH PEaKITUA
TMPUCOEIUHEHUS y arleTUIeHa OT
peaxkiuii IpUCOeIUHEHUS dTUJICHA.

PervasiTuBHble:

1. CaMOCTOSTENBHO OCO3HABATH MIPUINHEI
CBOETO ycIexa WiIH Heyclexa U HaXOAUTh
CIIOCOOBI BBIXOJIa M3 CUTYallnH HeycIexa.
Ilo3HaBaTe/IbHbIE:

1. CTpouTth JOTU4ECKOE PaCcCyKACHHE,
BKITIOYAIOIIEee YCTAHOBIICHHE
MPUYUHHO-CIIEJCTBEHHBIX CBS3EH.

2. OCynIeCTBIIATh paCIIAPEHHBIH

MOUCK UH(pOpMAIHH C

WCTIONIb30BaHMEM PECYPCOB OHOIHOTEK

u MHTepHera

KomMmyHukaTuBHble:

1. ®opmynrpoBaTh cOOCTBEHHOE MHEHHE
Y TIO3HIINIO, aPTYMEHTUPOBATh U
KOOPJMHUPOBATH €€ C MO3UIUAMHU
HNapTHEPOB B COTPYAHUYECTBE IIPU
BEIpa0OTKE OOIIEeTo pemeHus B
COBMECTHOM JI€ATEIbHOCTH.
JIMYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE IIETIOCTHOE
MHPOBO33pEHHE: 0CO3HABATH
MOTPEOHOCTh U TOTOBHOCTH K
caM000pa30BaHHIO, B TOM YHUCJIC U B
paMKax caMOCTOATEIILHON e TeTbHOCTH
BHC IIKOJIBI.

ApomMaTtudeckue

yriaeBoaopoabl, U apCHbI.

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

OTkpeITHE O€H30I1a, €TO
CBOICTBA U TIEPBHIC
00J1aCTH IPUMEHEHUSI.
YcraHoBieHue
XHUMHYECKOTO CTPOCHUS
oenzona. dopmyiia
Kekyne.

Cospemennvie
npeocmasneHust

Xapaxmepuszosamuo

0COOEHHOCTH CTPOCHMUS,
CBOMCTBA U 00J1aCTH

NpUMEHEeHHs1 0eH3071a C
TMIOMOIIILIO POJTHOTO SI3bIKA U
SI3bIKA XUMUHU.

Habnwooame u onucvieams
JIEMOHCTPAllMOHHBIA XUMUYECKUI
OKCIICPUMECHT.

PervasTuBHble:

1. ®opmupoBaTh yMEHUE YIUTHIBATH
BBIJICJICHHBIC YUUTEIIEM OPUCHTHPHI
JICHUCTBUSA B

HOBOM y4eOHOM Martepuale B
COTPYAHUYECTBE C yUUTEIIEM.

2. [InanupoBaTh CBOM JCUCTBHS B
COOTBETCTBHUH C IIOCTAaBJICHHON
3aaueil U YCIOBUSIMU €€ peau3allii.
3. BrigBuraTh BEpCHM PEIICHIS




pacTBOpUTENEH,
COJICpKAIIUX apSHBI).

0 cmpoeHnuu ben3oa.
XHUMHUYECKHE CBOMCTBA
OcH30J1a: raJoreHHupPOBaHue,
HUTpoBaHue. [lonyuenue
benzona. 'omonoe benzona
— MOAYOIL.

MpOo0OJIEMBI, 0CO3HABATh KOHEUHBIT
pe3ynbTaT, BEIOUPATh U3 MPEII0KCHHBIX
Y UCKATh CAMOCTOSITEJILHO CPEJICTBA
JTIOCTHKCHHS LIEITH.

Ilo3HaBaTeJabLHLBIE:

10 Hedts n criocobsr ce HedTs, ee cocras, XapakTepu3oBaTh COCTaB U
nepepaboTKH. (uznueckue cBolcTBa U OCHOBHBIE HallpaBICHUs
HMemoncTpanuu. npoucxosxcoerue. HCIIOJIB30BaHUs U
O6pasoBanue DKOJIOTHICCKHUE nepepaboTku HePTH.

HEe(TAHOM IJICHKM Ha IOCIEACTBHUS pa3inuBa YcranaBIMBaTE 3aBUCUMOCTh
HTOBCPXHOCTH BOJBI. HedTH U cIOCOOBI GOPHLOBI MeXAy o0beMaMu J0OBIYIH
OGuapyxenue ¢ HuMH. IIpoueccel HedTu B Poccun u
HENPCACIbHBIX nepepadoTKu HEPTH: OO KETOM IoCyAapCTBa.
COCIMHEHHH B JKHIKHX pexTuduKanys, KpeKuHr, Haxonuts B3auMOCBS3b
HEe(TEMPONYKTaX. pugopmune. TIpoayKThI MEXAY U3y4aeMbIM
JlaGopaTopHbie ONBITHI. 5. nepepaboOTKH HEPTH U UX MaTepuaioM u Oynyei
OsnakomieHune ¢ HCTIOJIb30BaHUE. npogecCuoOHAIBHON
xostekuueit «Hedrs n Ilonsamue 06 okmanosom JIeSITeIbHOCTHIO.
NPOAYKTEL €€ yucue. IIpaBuna skonoruydecku
nepepaboTKm». TpaMOTHOI'O MIOBEJICHUS U
Ge3omnacHOro oOpamieHus ¢
HePTenpoAyKTaMH B OBITY
U Ha NIPOU3BOJICTBE.

11 O6o06uieHne u Knaccuduxauust Knaccuduuuponars
CHCTeMAaTH3aLMs 3HAHUH 00 | yrepogopoaos 1o YIJI€BOAOPOABI IO CTPOSHUIO
yIJI€BOIOPOJIAX. CTPOCHHIO yTIIEPOIHOTO YIJIEPOJHOTO CKeJIeTa U HaJUIHIO

CKelleTa ¥ HATHIHIO KpaTHBIX CBSI3€U. Y CTaHABJIMBATH
KpaTHBIX CBsi3eil. B3au- B3aMMOCBS3b MEXKY COCTABOM,
MOCBSI3b MEXJY COCTaBOM, CTPOCHHEM U CBOHCTBAMH
CTPOEHUEM U CBOMCTBAMH yrneBonoposos. OnuchBaTh

12 Konrpoubnas pa6ora Ne 1 | yriieBoopo/I0B. FCHCTUICCKUC CBA3ZN MEXKY

0 TeME « Y TJIIEBOJOPOIBI».

I'eneTnueckas cBSI3b
MEXy KJlacCaMu
YIJI€BOJIOPO/JIOB.

KJIaccaMH yTJIEBOJIOPOJIOB C
ITOMOIITBIO POIHOIO SI3bIKA M SA3bIKa
XUMUH.

IIpoBoauts pedekcuro
COOCTBEHHBIX JOCTHXEHUN B
MMO3HAHUH XUMHH yTIIEBOIOPOIOB.
AHaTU3UPOBATH PE3YJIHTATHI
KOHTPOJIbHOH padOThI U
BBICTPAUBATh Iy TH JTOCTHIKECHUSI
JKEJIAaeMOTO YPOBHSI YCIICIITHOCTH.

1. OcymiecTBasATH BEIOOP

HanOoIree P(HEeKTUBHBIX

CITIoco0O0B peIIeHuUs 3a/1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX
YCIIOBHH.

2. OcyuiecTBIATh CpaBHEHHUE,
KJ1acCU(UKAIIHIO, CAMOCTOSATEIILHO
BBIOHMPAst OCHOBAHUS U KPUTEPUH IS
YKa3aHHBIX JIOTUYECKUX OTEPAIHH.
3. YMeThb onpenensiTh BO3MOXKHBIC
UCTOYHHUKU HEOOXOIMMBIX CBEJCHUH,
MPOU3BOIUTH TIOMCK HH(POPMAIIHH,
AHAJIU3UPOBATh U OLIEHUBATH €€
JIOCTOBEPHOCTb.

KoMMyHHKaTHBHBIE:

1. CoBepuieHcTBOBaTH YMEHHE
JIOTOBAapHUBATHLCS U MPUXOIUTH K 00IIEMY
PELICHHUIO B COBMECTHON AEATENLHOCTH.
2. Pa3BuBaTh yMeHHE POyKTUBHO
pasperiats KOHGIMKTEL HA OCHOBE y4yeTa
WHTEPECOB U MO3ULHUH BCEX €ro
Y4aCTHUKOB.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPECHHIOK MMO3UIMIO HA
YPOBHE MOJOKHUTECIIBHOT'O OTHOIICHUSA K
IIKOJIE, TOHUMaHUS HEOOXOAUMOCTH
YYEHUs1, BBIPAXKEHHOTO B ITPE00IaJaHuu
y‘Ie6HO‘HO3HaBaTeHBHBIX MOTHBOB U
MPEMOYTEHUH COIMAIBHOTO CIIoco0a
OIICHKH 3HaHUH.

2. opMUpPOBATH IKOJIOTUIECKOE
MBINUJICHUE: YMCHHE OLICHNBATH CBOIO
JIESATEIBHOCTD U TIOCTYTIKH JPYTUX
JOJIeH ¢ TOYKU 3PEHUST COXPaHEHUS
OKPYXaloIlleil cpeibl.




TEMA 3. KUCJIOPOJICOLEPKAIIUE OPTAHMYECKHUE COEAMHEHNA

13 Cruptsr. DTHUIIOBBIH CITUPT U €0 Haszvieams 110 PerynsitubHpie
JeMoHCTpanuu. cBoiictBa. OKucIEeHNE MEX Ty HapOIHOM 1.CopmupoBaTh yMeHHE a/ICKBATHO
Monenu STaHOJA HOMEHKJIATYPE CITUPTHI. OLIEHMBAThL CBOU 3HAHUS M yMEHHS.
(1rapocTepKHEBBIE U (bepmenTaTHBHOE, Xapaxmepuzoseamo 2.DopMHpOBaTh HHTEIIEKTyaIbHBIE U
00BEMHBIC) MOJIEKYIT okcugom meau (11)). CTpOeHHMe, CBOIICTBa, TBOPYECKUE CIIOCOOHOCTH.
CIIMPTOB: METAHOIIA, XMMHYECKHE CBOMCTBA CHOCOOBI MOTYYEHHS U HosuaparenpHble
3TaHoJIa, STaHOJIA: JAETUApATALIMS, 006J1acTH IPUMEHEHUS 1.Copmuposath ymenne
OMUNEHETUKOTIA U B3aMMOJICHCTBHE C 5TaHOJIA U IJIMIEPUHA C aHAIM3UPOBATh, CPAaBHUBATD,
rinunepuna. ['openne HaTpHUeM, TOPEHUE. TMIOMOIIBIO POTHOTO SA3BIKA U KnaccuGuuupoBath 1 0600maTh GaKThl 1
dTaHOJIa. [Mony4enue sTanona SI3bIKA XUMHUU. SBJICHUA,
Bsaumonericteue ruapaTanmeii STuIeHa, Knaccugpuyuposamo ciupTsl KommyHHuKaTHBHbIE
9TaHOJIa C HATPUCM. WeNOUHBIM 2UOPOIUZOM 10 UX aTOMHOCTH. 1.CdopmupoBaTh yMEHHE MPE/ICTABIIATH
[Mony4enue sTuacHa 2anozensmana, OPOKEHUEM Habnwooams, camocmosmenvHo NPOJIENIAHHYIO PAGOTY.
U3 TAHOJIA. caxapos. nPoOGOOUMY U ONUCHIEAMD 2. ®opMHUpOBaTh YMEHKs paboTaTh B
JlaGoparopHbie onbIThbI. 6. T'OMOJIOrMUECKHIA psif XMMHUYECKHUI SKCIIEPUMEHT. Tapax, OTBCYaTh Ha BOIPOCHL yIUTCI,
CBOHCTBA STHIOBOTO CIMPTA. | OIHOATOMHBIX CITUPTOB, YMETh UCTIONB30BATH XMMUYECKHUI S3BIK.
7. CBOWCTBA IIIUIEPUHA. H30MepHsl, HOMEHKIIATypa. JInyHoCTHBIE
MHOTr0aTOMHBIE CIIUPTHI: 1. ®opmupoBaHrEe HHTEPECA K HOBOMY
IMUNIEH2TUKOIb, TIIHLEPUH. HPEAMETY.
KauectBennas peaxmus 2. ®opmuposanue y4eOHO-
HA MHOTFOATOMHBIE M03HABATEILHOIO UHTEPECA K HOBOMY
CIUPTBHL yaeOHOMY Matepuay u vcnoco6aM
pEIIEHus HOBO YaCTHOM 3a1a4H.
14 KamenHplIit yrons. KaMeHHBIH yroib U ero Xapaxmepuzoeameo PeryiasituBHbIe:
HNemoHcTpanuu. HCIOJIb30BaHUE. MMPOUCXOXKISHUE U OCHOBHEIE 1. CamocTosTEIBHO aHATH3HPOBATH
Konnexums KokcoBanue KaMEHHOTO HaIpaBJICHUs UCITOJIb30BAHMS yca0BUA

«KaMeHHBIN yroJb.
Koyuiekust npoykToB
KOKCOXUMHYECKOTO
MPOU3BOJCTBA.

YIJIs, BAXKHEHUIIUe
MPOAYKTHI
KOKCOXMMHYECKOTO
NIPOU3BOACTBA.

U nepepadoTKu KaMEHHOTO
YIS,

Yemanasnuseamo
3aBUCUMOCTD

MeX1y oObeMaMu JI00bIYn
KaMEHHOTI0 yriisi B PO u
OFOIKETOM.

Haxooumb B3aUMOCBSI3b
MEX]Ty U3y4aeMbIM
MaTepHaiioM U OyayIien
nmpodeccnoHaIbHON
JICATEIILHOCTHIO.

ITpaBuia skoJIOTHYECKU

JOCTIKEHHS LIeJTM Ha OCHOBE yuéTa
BBIJIETICHHBIX yYUTENIEM OPHEHTHPOB
JIEHCTBUS B HOBOM Y4eOHOM MaTepHale.
2. OcymecTBIATh KOHCTATUPYIOIINH 1
MPEIBOCXUIIAIOIINN KOHTPOJIb 110
pe3yNIbTaTy U 1O CIIOco0y NeHCTBHS;
aKTyaJIbHBI KOHTPOJIb Ha YPOBHE
IIPOU3BOJIBHOTO.

Ilo3HaBaTeJbHBIE:

1. Co3naBaTh 1 mpeoOpa3oBLIBATH
MOJIETIH ¥ CXEMBI ISl pelIeHus 33/1a4.
2. O0001AaTh TTOHATUSA —




rPaMOTHOI'O IOBEICHUS U
Oe3omacHOro oOpaIeHus ¢
KaMEHHBIM YTJIeM M TIPOJTYKTaMH1
KOKCOXMMHYECKOTO ITPOU3BOICTBA
B OBITY ¥ IPOMBIIIUICHHOCTH.

OCYHICCTBJIATH JIOTUYECKYIO
OIiCpalnmro.

KoMMVYHHKATHBHbBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE

15 ®eno. JleMmoHCcTpanMu. CTtpoeHne MOJIEKY bl U Xapaxmepuzoeams 0COOEHHOCTH U [TO3HUIINIO, apTYMEHTHPOBATH M

O06beMHast MOJIeNTb MOJIEKYJIBI | (PU3HYECKHEe CBOMCTBA CTpOEHHS U CBOMCTBA (eHOoJIa Ha KOOPAMHUPOBATH €€ C MO3HIUIMHU

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

(enoma B Boge mipu BJIMSIHUE aTOMOB B aTOMOB B MOJIEKYJIE, a TAK)KE BBIPA0OTKE OOLIEro PEIEHuUs B

KOMHATHOW TeMIeparype i | MOJIEKyJIaX OPTraHUIEeCKUX CTIOCOOBI MOJIYYSHUS B 00JIacTH COBMECTHOI IEeATeTFHOCTH

IIpU HarpeBaHUH. BCILICCTB Ha MPUMEPE MPpUMEHEHHUS (PeHOJIa C TIOMOIIBIO

Bzaumoneticteue deHosia ¢ | eHosIa. XUMUYECKUE POJTHOIO sI3bIKA U SI3bIKA XUMUH. JINYHOCTHBIE:

pacTBOpPOM LIEIOYHU U cBolicTBa (peHoa, Habarooams u onuceieams 1. ®opMHPOBATH OTBETCTBEHHOE

OpOMHO# BOJOH. NOATBEPKAAOIINUE JIEMOHCTPALMOHHBIA XUMUYECKUI OTHOMIEHHMS K YYEHHIO, TOTOBHOCTH U

KauectBennas pCakuusa Ha B3auMHOC BJIMSIHHEC OKCIICPUMCHT. CHOCO6HOCTI/I, 06yqafom]/1xc;1 K

(beHON C XTOPHAOM Kelle3a | aTOMOB: KUCJIOTHBIC Cobnrooams ipaBuUia CaMOpA3BUTHUIO U CAMOOOPA30BAHHIO.

(H1). CBOWCTBA, peaKIuu AKOJOTUYECKHA TPAMOTHOTO U 2. ®OpMHUpPOBATH CIIOCOGHOCTH K
raJloT€eHUPOBAHUS, 0e30macHOro o0OpaleHus ¢ IEJIETIONIATaHHIO, CAMOCTOSITEIBHOM
HUTpPOBAaHUA. HonyquI/Ie TOPHOYMMHU U TOKCUYHBIMHU IIOCTAHOBKE HOBBIX y‘-IC6HI)IX
benoina us BEILECTBAMU B OBITY U 3a/1a4 ¥ IPOEKTUPOBAHUIO COOCTBEHHOM
KaMEHHOYTOJIbHON CMOJIBI U OKpY Karollen cpelie. yueGHOI 1esTeNTbHOCTH.
U3 npou3- 60OHbIX HEH30/14.

16 ANbAeTUIbL. [IpOU3BOACTBO U Xapaxmepuzoeams PeryisTuBHble:
JdemMoHcTpanuu. HCIIOIE30BAHME 0COOEHHOCTY CBOMCTR 1. BHOCHUTH HEOOXOAMMbIC KOPPEKTHUBHI B
Monenn dopmanbaernna u JIEHCTBHE TTOCIIE ero 3aBepIICHHS Ha

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

IIaCTMACC

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

CTPOUTEIBHBIX U
OTJICIIOYHBIX MaTEepHaIOB
Ha OCHOBE ITOJINMEPOB U3
(penonodopmansIeTuIHB
X CMOJI M UX aHAJIOTOB.
dopmanbaerua, ero
CTpoeHue U QU3NIYECKHE
cBoicTBa. Popmanun.
XHUMHUYECKHE CBOMCTBA
dbopmanpaeruaa:
TUJIPUPOBAHUE,
okucienue. Peaxyuu
NOIUKOHOCHCAYUU.
l'omonornueckui psia
aJbJIETUI0B, U30MEpHsl,
HOMEHKJIaTypa.
KauecTBeHHasi peakuust Ha

aneTayibJIeruaa Ha OCHOBE
CTPOCHUS MOJICKYJI, CIIOCOOBI
MOJIYYEeHUS U UX 00JaCTH
MPUMEHEHHUS C TOMOIIBIO
POIHOTO sI3bIKA U SI3bIKA
XAMUH.

Habnwoames, onuceieamo u
npoeoouns XUMAIECKUN
9KCIIEPHUMEHT.

Cobrrooams ipaBuia
9KOJOTHYECKH IPAMOTHOTO U
0e301acHOro 00OpaIeHUs C
TOPIOYUMH U TOKCHYHBIMH
BEIECTBAMH B OBITY U

OKpYy Karolllen cpeje.

OCHOBE €r0 OIICHKH U y4eTa XapakTepa
CIEJIAaHHBIX OIINOOK.

2. OcymecTBIsATh KOHCTATUPYIOIIUH 1
MPEIBOCXUIIAIOUINNA KOHTPOJIb 10
pe3yibTaTy | Mo Croco0y JCHCTBHS;
aKTyaJIbHBIH KOHTPOJIb HA YPOBHE
MIPOU3BOJIBHOTO.

3. BeigBUraTh BEpCHU peleHus
po0IeMBI, 0CO3HABATH KOHCYHBIN
pe3yibTaT, BEIOUPATh U3 MPEATIOKESHHBIX
W MCKATh CAMOCTOSTENILHO CPEJICTBA
JIOCTHKEHHUS TEITH.

Ilo3HaBaTeJbHBIE:

1. ®opmupoBaTh yCTOHUMBBIN y4eOHO-
[I03HABaTEJIbHOI'O UHTEPEC K HOBBIM
00IIMM cIToco0aM peleHus 3a1ay.




apAETUAHYIO TPYTITY.
ITomyuenue
opmanbreruna u
areTanbaernia

U3 COOTBETCTBYIOIINX
cnupToB. [lonamue o
Kemownax. Anvoezudwvl u
KemoHul 8 npupooe.

2. ®opMHpOBaTh YMEHHUS YCTaHABIMBATD
CBSI3M MEXJTy PEATbHO HAOJF01aeMbIMU
XUMUYECKUMU SIBICHUSMHU U TIPOLIECCAMU,
MIPOUCXOJISIIIIMHA B MEKPOMHDE,
00BSACHATH MPUYHHBI MHOTOOOPa3Hs
BCIIECTB, 3aBUCUMOCTh UX CBOMCTB OT
cOCTaBa M CTPOCHHS, a TAKKE
3aBUCUMOCTH IIPUMEHEHHS BEIIESCTB OT MX
CBOIICTB.

17 Kap06oHOBEIE KUCITOTHI. KapGOHOBBIE KUCIOTHI B Xapaxmepuzoeams 0COOCHHOCTH KoMMyHHKATHBHBIE:
Jdemoncrpanun. Monenu IIPUPOJIE U B GBITY. CBOMCTB KapOOHOBBIX KUCIIOT Ha 1. ApryMeHTHPOBATh CBOIO MO3ULHUIO H
(LHaPOCTer(HeBBIe u XUuMHUUYECKHUE CBOHCTBA OCHOBC CTPOCHHS MX MOJICKYJI, a KOOpAMHUPOBATH €€ C
00BEMHBIE) MOJIEKY T KapOOHOBBIX KHCIIOT B TaK)Ke CIIOCOOBI MOJTy4YEeHHs U TIO3MLUAMH IIAPTHEPOB B COTPYHUYCCTBE
MypaBbUHON U yKCYCHOM CPaBHEHMH €O CBOIICTBAMH 00J1acTé IPUMEHEHUS Mypasbunou | IpH BLIpa6E)TKe o011ero pemeHus B
kucyoT. O6pasubl COJISTHOM KHCITOTBI M YKCYCHOM KHUCJIOT C IIOMOIILIO COBMCCTHOM JI€ATCIBHOCTH.

HEKOTOPBIX KapOOHOBBIX (B3auMoieiicTBHE C POMHOIO A3BIKA U SI3bIKa XUMHH. 2. AIIEKBAaTHO HCIIOJIb30BaTh PEYEBHIE
KHCJIOT: MyPaBbUHOM, METaJIaMHU, OC- HOBHBIMH Paznuuams oO11ee, 0COOCHHOE U CpEIICTBA AJIS PELICHHS PA3ITNIHBIX
YKCYCHOM, OJIEMHOBOM, OKCHIaMH, OCHOBAHHSMH, €IMHUYHOE B CTPOCHUH U KOMMYHHKATHBHBIX 33718, BIIaJICTh
CTEapHHOBOM, waesenesoll, comsiMu). YKCycHast CBOMCTBAaX OPTaHUYECKUX YCTHOM U IMCbMEHHOU PEYBI0; CTPOUTD
Oen30UHOt, TUMOHHOL. KHCJIOTA KaK CaaGhii (mypasvunou 1 ykCycHO KHUCIIOT) MOHOJIOTHYECKOE KOHTEKCTHOE
OTHOIICHNE Pa3TMIHBIX JIEKTPOJIUT, HOHHBIE ONHMCHIBATh U NMPOBOJINTH BBICKA3bIBAHHC_
KapOOHOBBIX KHCIIOT K YpaBHEHHSI pEaKLHii ¢ ee XUMHYECKUI SKCIIEPUMEHT.
Boze. Ilomyuenue y9IacTHEM. Cobrooamsb TipaBuia JInyHOCTHBIE:
CIIOKHOTO 3(pUpa PeakUHel | Peaknus sTepuUKaLHN. 9KOJIOTHUIECKH TPAMOTHOTO 1 1. YMeTh onleHMBaTh IPaBUIILHOCTh
sTepUpUKALUN. [ OMOIOTHYECKHIA PAL Oe3omacHOT0 oOpare-us ¢ BEITIOJTHEHHS y4eOHOH 3a/1a4H,
JlaGopaTopHbie onbITHI. 9. IIPEEbHBIX TOPIOYNMH U TOKCUYHBIMU COOCTBEHHBIE BO3MOYKHOCTH €€ PEICHHUS.
CaoiicTBa chyCHOP'I OJITHOOCHOBHBIX BEIIECTBAMU B 6],1Ty u 2.AHaJII/IBI/Ip0BaTL OMOIMOHAJIBHEBIC 5
KHUCJIOTHI. KapGOHOBBIX KHCIIOT, OKpY XKarolei cpese u COCTOSIHHS, NOJYUCHHbIE OT yCHCIIHOH

M30MepHs, HOMEHKIATYpA. HEOPraHWYECKHUX KHUCIIOT. (HeycriemHomn)

[MonydyeHne MypasbuHoi n Habniooams, onucviéams u npogo- | ACATEIBHOCTH, OLICHUBAThL UX BIUSHHUC HA

YKCYCHOM KHUCIIOT. umsb XUMHYCCKHUU IKCIICPUMCHT. HAaCTPOCHUC YCJIOBCKA.

OmoenvHbvle npedcmasumen Cobrodame nipaBuIa

KUC- I0M UHOZ0 CIPOEHUS: 9KOJIOTHYECKH I'PaMOTHOTO U

0J1euH08as, TUHOLEBA, Ge3omacHoro ooparieHus ¢

JUHONIEHO8As, AKPUNOBAs, ropro1uMHu U TOKCHIHBIMUA

wasenesas, 6eH30UHAAL. BCILICCTBAMU B ObITy 1

OKpY Kaloliel cpexe.
18 CrnoxxHble 3QUpHI. PerysiTHBHBIE:

’Kupsr.
JdemoHcTpanuu.
Konnexuns numeBbIx
JKMpOB U Macel.

H3yueHue cocraBa KHUpPOB.
JKupsl pacTUTEIBLHOTO U
KUBOTHOT'O
IIPOUCXOXKICHUS,
pa3nIu4ns B UX COCTaBE.

Xapaxmepuzosams
OCOOEHHOCTH CBOMCTB KHUPOB
Ha OCHOBE CTPOCHUS UX
MOJIEKYJI, & TAK)KE
KJ1acCU(UKAIUH KHPOB TIO

1. IInanupoBath cBOU IEHCTBUS B
COOTBETCTBHUHM C I1OCTABIECHHOU
3ajjaueil U yCIIOBUSIMU €€ pPealn3alii.




PactBopumocTs
JKUPOB B
OPTaHUYECKUX H
HEOPraHWYeCKHX
pacTBOpHUTETAX.
Hsrorosnenue MbLa.
Komnekmus o6pa3noB
MPUPOIHBIX MaXy9InX
3¢pUPHBIX Mace.
Kommexius »Kuakux u
TBEPIBIX MOIOIITHAX
cpeactB. CpaBHEeHHUE
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
oMbUIeHHE. MbLal.
Cunmemuueckue moroujue
cpeocmea (CMC).
Okonozuueckue acnekmol
npumenenus CMC.
T'unpupoBaHue KUAKUX
)KUpOB. [Ipon3BoaCcTBO
TBEPIBIX KHUPOB Ha
OCHOBE PacTUTENBHBIX
macen.Ilonstue o
CIIO)KHBIX 2 Hpax.
CnosxxHble 3pupbl
OITHOOCHOBHBIX
KapOOHOBBIX KHUCIOT U
OJAHOATOMHBIX CIIUPTOB.
Hzomepus u
HOMEHKAAMYPA CLOHCHBIX
agupos. Peakuus
arepudukanuu. CI0KHbBIE
a¢upsl B mpupoae. XKupsr
KaK CJI0KHBIC d(UPBI
TJIMIEPUHA U BBICIIIUX
KapOOHOBBIX KHCIOT.

WX COCTaBy U
MPOUCXOKIACHUIO U
MPOU3BOJACTBO TBEPABIX
>KHPOB Ha OCHOBE
pacTurensHBIX Maceln. Ha
OCHOBE peaKIuu
sTepuduKaITun
Xapaxkmepuzoeams COCTaB,
cBolicTBa u obiacTu
MPUMEHEHHUS CIIOKHBIX
3(hHUpOB.

Habnwooames, onuceieams u
npoeooums XUMUYIECKHI
IKCTIEPUMEHT.

Cobnrooams ipaBuUia
SKOJIOTHYECKH TPAMOTHOTO U
Oe3omacHOTo O0paIIeHus ¢
TOPIOYUMH U TOKCUIHBIMU
BelIeCTBaMU B OBITY U

OKpY Karollen cpelie.

IHo3HaBaTeJbHbBIE:

1. OcymiecTBIATH BEIOOD

Hanbonee 3pPEeKTUBHBIX

CIOCO0OB pelIeHYs 32,124 B
3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBUH.

2. OcymiecTBIATh CpaBHECHUE,
KJIacCH(UKAINIO, CAMOCTOSATEIHHO
BBIOMPAsi OCHOBAHUS U KPUTEPUH ISt
YKa3aHHBIX JIOTHYECKUX ONEPALUH.

KomMmyHuKkaTuBHbIE:

1. CoBepiieHCTBOBAaTh YMEHUE
JIOTOBAPHBATHCS M IPUXOINUTH K 00IIEMy
PEILICHHUIO B COBMECTHOMN IS TEITLHOCTH.

JINYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOKO MTO3UITHIO HA
YPOBHE MMOJIOKHUTEIHLHOTO OTHOIIEHHUS K
[IKOJIE, TOHUMAaHHS HEOOXOIUMOCTH
YYeHUs1, BRIPAXKEHHOTO B MTPE0OIafaHnn
y4e0HO-TI03HABAaTEIbHBIX MOTHBOB U
MPeNMOYTEHNH COIMAIBHOIO crocoda
OLIEHKH 3HAHUU.
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VrieBoasl.
JdemoHcTpanuu.
Komnexkmust
KpaxMaJioCOJIep KAl
X MPOJAYKTOB ITUTAHUS
H TIPOJIYKTOB Ha
OCHOBE Caxapo3bl.
Bzaumoneiicteue
TIIFOKO3BI U Caxapo3bl
C TUJIPOKCUAOM MeOU
(11).

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

CocraB yriieBoJ10B, UX
HaXO0XXJICHUE U POJIb B
nmpupoje. 3HaUeHUE
YIJIEBOJIOB B TCXHUKE,
OBITY, Ha TPOU3BOJICTBE.
Kiraccuduxarnus
YIJIEBOJIOB: MOHO-, U~ U
nonucaxapuabl. Cmpoerue
MOJIEKYIbl 2TIHOKO3bL.

JIBOMCTBEHHOCTh
(pyHKIIMM OpraHUYECcKOTO
BEIIIECTBA HA MPUMEPE
TIIFOKO3BI
(ampoerugocoupT).
XuMHUYECKHE CBONCTBA
IJIFOKO3bI, IOKa3bIBAIOIIHE
JBOMCTBEHHOCTE €€

Xapaxmepusoeams coctaB
YTJCBOJIOB M UX
KJiacCUu(HUKAIMI0 Ha OCHOBE
CHOCOOHOCTH K THJIPOJIU3Y.

Onucweléams CBOUCTBA
IJIFOKO3bI KaK BEIIECTBA C
JIBOUCTBEHHOW (DyHKIIHESH
(ampoerugocoupra).
Yemanasnusame
MEXKIPEIMETHBIC CBSI3U
XUMHUHU 1 OMOJIOTUH Ha
OCHOBE PaCKpBITHS
OMOJIOTUYECKOU POJIH U
XUMHUYECKUX CBOHCTB
BaXXHEUIIUX MpeEICTaBUTEIICH
MOHO-, IU- U
MMOJTUCaXapHUIO0B.

PeryasiTuBHbie:

1. CamocTosTENFHO OCO3HABATH MPUYHHBI
CBOETO ycIiexa WM HeycleXxa 1 HaXO/IuTh
CIOCOOBI BBIXOJIa U3 CUTYallu HEeycIexa.

Ilo3HaBaTebLHBIE:

1. CtpouTth NTOTUYECKOE PACCYXKICHUE,
BKJTIOYAIOITIEE YCTAHOBJICHIE
MIPUYUHHO-CIIEICTBEHHBIX CBSI3EH.

KoMMyHHMKATHBHBIE:

1. ®opmysrpoBaTh COOCTBEHHOE MHEHHE
Y TIO3HIINIO, APTYMEHTUPOBATh U
KOOPJMHHUPOBATH €€ C MO3UIHSIMH
MapTHEPOB B COTPYIHUUECTBE MPHU
BBIpa0OTKE OOIIETO PEIIeHUS B
COBMECTHOM J€ATENLHOCTH.




byHKIIUK: TUIPUPOBAHUE,
B3aUMOJICHCTBHUE C
ruapoxcuaom meau (1),
OKHCIICHHE
(pepmenmamusnoe,
peaKus «cepeopssHOro
3epkaia»). bpoxxenune
ritoKo3bl. DOTOCHUHTES.
®dpyxkmo3sa xaxk uzomep
entoxo3swvl. Caxaposa Kak
MpeICTaBUTEIb
JICaxapuioB.
Ilpouseoocmeo caxapa.
ITonucaxapuapl: kpaxmad,
nesutono3a. CpaBHeHHE
HUX CTPOECHHUSA

u cBoiicTB. KauecTBeHnHas
peakuus Ha KpaxMadl.

Habnwooames, onuceieams u
npoeooums XUMHUYIECKHUI
OKCIIEPUMEHT.

Cobooams ipaBuiIa
TEXHUKH 0€30ITaCHOCTH TP
paboTe B KaOWMHETE XUMHH.

JINYHOCTHBIE:

1. BeicTpauBaTh COOCTBEHHOE LIETOCTHOE
MHPOBO33pEHHE: OCO3HABATh
HOTPeOHOCTh U TOTOBHOCTH K
camM000pa3oBaHMIO, B TOM YHCIIE U B
pamMKax caMOCTOSITEIbHOM JesITeTbHOCTH
BHE LIKOJIBI.

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

IIpuponmnabie KpacuTenn
KaK MPOMU3BOIHBIE
aaunuHa. OTKpBITHE U
CTPYKTypa aHWIIMHA.
AwmuHorpynma. OCHOBHBIE
CBOMCTBA aHWIHHA.
BpomupoBanue aHuIMHA
(kauecmeennas peaxyus
Ha anuaur). Bzaumnoe
BAUSAHUE AMOMO8 8
MOEKYIAX OP2AHUYECKUX
CcoeouHeHUll Ha npumepe
anununa. Ilomydenue
anunuHa. Peakus

H. H. 3ununa.

Xapaxmepuzosamsv
OCOOCHHOCTH CTPOCHHUS U
CBOMCTBAa aHUJIMHA HA YEHUS
1 00J1aCTH MPUMCHEHHS
AHWJIMHA C TIOMOIIIBIO
POJTHOTO SI3bIKa

U SI3bIKA XUMUH.
Habnrooams u onucvieams
JIEMOHCTPAITMOHHBIH
XUMHYECKUN IKCIIEPHUMEHT.
Cobrrooams ipaBuia
JKOJIOTHYECKHU TPAMOTHOTO U
Oe3oracHOro OOpaleHus ¢
TOPIOYUMH U TOKCUYHBIMU
BEIIIECTBAMH B OBITY U

OKpY Karollen cpejie.

PeryasiTuBubIe:

1. Bnagets 0CHOBaMH CaMOKOHTPOJIS,
CaMOOUEHKH, MTPUHSITHUS PELIEHUNA 1
OCYIIIECTBIECHHS OCO3HAHHOTO BHIOOpA
B yueOHOM U TTO3HABATEIbHOU
JIETENIbHOCTH.

2. Beibop Hanboee 3¢ (heKTHBHBIX
c1ioco00B pelIeHus 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBHH.

Ilo3HaBaTeIbHBIE:

1. YMeerT BBIOJIHATE JOTHYECKHE
JIEACTBUS aOCTparupoBaHuUsi, CPAaBHEHUS,
HaXO0XJICHUS OOIINUX 3aKOHOMEPHOCTEH,
aHajgn3a, CHHTE3a.

2. BHOCUTE HEOOXOAUMBIE JOIIOJIHEHUS U
KOPPEKTHUBHI B IIaH U CIIOCOO JICUCTBUS B
cilydae pacxXOKICHHS dTaJIOHA 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

AMMHOKAaINpPOHOBAas
kucnora. IlomuaMugaeie
BOJIOKHA, KaIlpoOH.
Peakusa
HOJIMKOHICHCAIHH.
Tlonsmue 06 amuoax
KapOOHOBbLIX KUCTIOM.

TToustue 00
aMHHOKHCIIOTAaX.
AMHPHOKHCIIOTEI KaK
Ou(pYHKIIHOHATLHBIS
amdoTepHbIC COCTUHCHUS.
dusngeckre cBOMCTBA
aMHHOKHCIIOT.
Ocobennocmu
ouccoyuayuu AMUHOKUCIOM
8 60OHbBIX PACMBOPAX.
Bunonsprule uonwi.

Onuceléams CBOMCTBA
aMHUHOKHMCIIOT KakK
OU(pYHKIIMOHATHLHBIX
aM$OTEepHBIX COCTUHECHUHN.
Yemanasnusame
MEXIPEIMETHBIC CBSI3U
XUMUH

U OMOJIOTMH Ha OCHOBE
PacKpBITUS OMOTOTHICCKON
pOJIN U XUMHUYECKUX CBOMCTB
aMHUHOKMCIIOT.

Habnrooams u onuceieams
JIEMOHCTPALIMUOHHBIA XUMHUYECKUHN
SKCIICPUMECHT.

pEeabHBIM JEHCTBHEM U €TO MPOLYKTOM.

KoMMyHUKATHBHBIE:

1. IlpuHUMATH MO3HIIKIO COOECETHHKA,
MMOHUMAsI TIO3UIIHIO JIPYTOro, pa3audaTh B
€ro pedn: MHEeHHUEe (TOUKY 3peHus),
JTIOKA3aTeNIbCTBO (APTyMEHTHI), (PaKTHI;
TUIOTE3bI, aKCHOMBI, TSCOPHUH.

2. JloroBapuBaThCsl O MpaBWIIAX H
BOTIpOCax JJIsi OOCYXICHHUS B
COOTBETCTBHUHY C TIOCTABJICHHOU Iepet
IPYIIION 3a1a4de.

JIMYHOCTHBIE:

1. JleMOHCTpHPOBATH UHTEIUIEKTYaJIbHbIE
¥ TBOPYECKHE CITIOCOOHOCTH,
OTBETCTBEHHOE OTHOIIEHHE K 00YUICHUIO,
MMO3HAaBATCIIbHBIC MHTCPCCHI U MOTHBBI,

JIPYTUX METAIIOB, Kraccuduxars u HaTpaBJICHHBIC HA H3YYCHHE NIPEIMETa;
E640 — rmmnun, E641 HOMEHKIATYPA OCO3HAIOT IIEHHOCTh 3J0POBOTO U
— JICUIINH). AMUHOKHCIIOT. Oe3omacHoro oopasa >KU3HU.
JokaszarenbcTBa Jlunerrubr. [enrumnas 2. ®opMHUpOBATh aJCKBATHYIO
aM(pOTEepHOCTH cBs13b. CIOCOOE CaMOOIICHKY, OCO3HAHHOCTh YUCHHS U
aMHUHOKHCIIOT. TOJTYYeHHUsT AMHHOKHCIIOT. y4eOHOW MOTHBAIIUH, aJICKBATHOE
AMHHOKHCIIOTHI B IPUPOJIE, pearupoBaHue HA TPYAHOCTH.
ux buonocuyecKkas ponb.
Heszamenumoie
AMUHOKUCTOMDL.
22 benku. Benku xak 61MoNoOIUMEpHI, Onucvieams CTPYKTYPBI U PerynsitubHeie:
JleMOHCTpaLUH. uX cTpoeHHue (IepBUYHAs, CBOMCTBA OEIIKOB KaK 1. YuuThes MCTIOTB30BaTh CBOM B3IIIA/IBI
JleHaTypanust pacTBopa BTOPHYHAS U TPETUIHAS OHOIIOJIMMEPOB. Ha MHUD JUIS OOBACHEHHS PA3THYHBIX
KypHHOTI'0 OeJIKa 1oz CTPYKTYPHI), XUMHUISCKUE Yemanasnueame CUTYaIUii, PEIICHUS] BOSHUKAFOINX
IEVCTBUEM CBO¥CTBA (ICHATYypaITHsI, MEXIIPEIMETHBIC CBSI3U npo0JIEM U M3BJIEYEHHUS KUSHEHHBIX
TEeMIIEpaTyPhl, TUAPOJIN3, KAUECTBEHHBIEC XUMHHU U OUOJIOTUHU Ha YPOKOB.

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

peakuuu — OuypeToBas U
KCAaHTONIPOTEHMHOBAS).
Buonornueckue pyHkunm
OEJIKOB: CTPOUTENbHAS,
(epmenTaTUBHAS,
3aIUTHAS, MPAHCNOPMHAA,
CUCHATIbHAS

u op.

OCHOBE PacKpbITHS
OMOJIOTUYECKOU POJIH U
XUMHUYECKHX CBONUCTB
O€EJIKOB.

Ilposooums, nabaooamo u
onucvléams XUMHUIECKAMN
IKCIICPUMECHT.

2. Onpenensars Nocie0BaTeIbHOCTh
MIPOMEKYTOUHBIX LIeTei

C y4ETOM KOHEYHOTO Pe3yJIbTara;
COCTaBJIATH IIJIAaH M IIOCJIEJ0BATENHHOCTh
JIEHCTBUH.

ITo3HaBaTeIbHbIE:

1. ®opMupoBaTh YMEHHUS yCTAaHABIHBATH
CBSI3M MEXJTy PEATBbHO HAOJI01aeMbIMU




JlaGopaTopHbie onbITHI. 14.
CgolicTBa OEIKOB.

XUMUYCCKUMU ABJICHUAMU U IIpOLECCaMu,
MMPpOUCXOAAIINMU B MUKPOMUPEC,
0OBSCHSITH MIPUYINHBI MHOFOO6pa3I/I$I

23 ITonsTne JIHK u PHK kak Onucwvleams CTPYKTYpPY U
O HYKJIEMHOBBIX KHUCIIOTaX. 6uononumepsl. O6mas COCTaB HYKJICMHOBBIX KUCJIOT gelélecm.
TemoncTpamun. Mogeis CXeMa CTpOeHH KaK TOMHHYKICOTH/IOB. . CaMocTOATEILHO 0CO3HABATH MPUYUHBI
mouekynbl JJTHK. O6pa3mst HykieoTnaa. CpaBHeHUE Yemanaenusamo CBOGF%yCHCX& YT HEYCTIEXa 1 HaXOHTH
MPOAYKTOB, MOJIYYEHHBIX U3 | CTPOEHHS, HAXOXK/ICHHUE B MEXITPEIMETHBIE CBSI3U ;goo;;vilf;z{:;:ﬁlignyaunﬂ Heyerexa.
TPaHCTE€HHBIX (HOpM kierke u ¢pyakuuit JJHK u XUMHU U OUOJIOTUU Ha 111 6-
pacTeHUil U )KUBOTHHIX. PHK. Buowi PHK u ux OCHOBE PaCKPBITHS - 1J1aHupOBaTh y4€OHOE
JlekapCTBEHHBIE CPEACTBA U | GhyHKyuU. OGUOIOrMUYECKO POITH ITHX COTPYAHHICCTBO € yHHTCICM I
npernaparhl, U3TOTOBICHHBIC | [lonamue o buomexunorozuu KHCJIOT B Iepeaaye u jflizleoHclf:{sz
C MMOMOIIBIO TEHHOH U ee UCnoIb308aHue. XpaHEHUH HaCJIEACTBEHHOMN _
MEDKEHEpHH. Towsimue o cennoi uHbOPMATTHL. 1. HpI/IMeHHTf» NOJTy4EHHbIC 3HaHUS B
— MOBCEAHEBHON JKM3HU.
Tennomoduuyuposannsie 2. Pa3BuBaTh CIIOCOOHOCThH K CAMOOIICHKE
HPOJYKMBL. Ha OCHOBE KPUTEPHS yCTICIIHOCTH
y4eOHOU AESITEeTFHOCTH.
24 I'enernueckas cBA3b MEXAY | [JoHATHE O FeHETUUYECKOM YVemanaenueams PeryisiTuBHbIe
KJIacCaMH OPraHHYeCKnX CBSI3U B3aMMOCBSI3b MEKIY 1. ®opmynupoBaTh yueOHbIE 3a7a1H KaK
COCTMHCHUH. ¥ FCHETHUECKOM PAJIC Ha COCTaBOM, CTPOEHHEM H [Iark JOCTKEHUS TIOCTABICHHOW LeNTH
npuMepe CBOMCTBAaMHU IPECTaBUTEIICH AEATEILHOCTH.
B32HMOTIEPEXOIOB MEHKITY KIIACCOB YIJICBOJOPOIOB U 2. Be1OupaTh U3 MpenioKeHHbIX U
KIACCAMH YIIIEBOIOPOIOB KHCIOPOJI- 1 CaMOCTOSITETILHO HCKATh
W KHCITOPOJI- 1 a30TCO/IEPIKALLIIX CpEeJIICTBA/PECYPCHI [Tl PEIICHUS
430TCOIEPIKAIIIX coenuHeHuii. Onucvieamsw 3a1a4n/IOCTHKCHIS LCIIH.
COEMHEHNIA. TEHETUYECKHE CBSI3U MEXKIY Hosnapartenpnpie
Wmocrpartus KJIACCAMH yTIIEBOLOPOIOB C 1. Crpouts paccysieHne ot o0mMx
FeHETHYCCKOMN CBs3H Ha IIOMOILBIO POAHOTO S3bIKA U 3aKOHOMEPHOCTEH K HaCTHBIM ABJCHHAM 1
[PHMEpE OPraHmIecKHX A3BIKA XYM, OT YaCTHBIX SIBICHUH K 00IINM
COEIMHEHUN pa3JIMUYHbIX 3aKOHOMCPHOCTAM.
KITACCOB, CONEPIKANINX JIBA 2. Co3naBaTh BepOaibHbIC,
ATOMa YIIIepo/Ia. BEIIECTBEHHBIC 1 NHPOPMALIHOHHBIE
Jlemoncrpamuy, TTepexox; MOJIEININ C BBIJICICHHEM CYIIECTBEHHBIX
YTAHOJ - STHIICH — XapaKTEPUCTUK OOBEKTA.
e KoMMyHHKATHBHDBIE
25 IpakTuyeckas Pemenue SKCIEPUMEHTANLHBIX | [750600ums, nabuiodams u L. (DOPMHUPORATE YMEHI CyIATE
YUUTENs], BECTH JHAJIOT C YUUTEIEM H
padora Ne 1 3aja4 1o HHCHTHq’HKaHHHU OnuUCvHIBamMb XUMUYECKUN JIPYTHMH YHAIIIMHCS.
«nentuduxanus OPraHN4CCKUX COCANHCHHH. SKCIIEPUMEHT IS JIMYHOCTHEIE
OpraHHYCCKHUX TOATBEPAKACHIS CTPOCHHS 1 1. BHINONHATE CAMOCTOSATENbHBIE
COCTMHCHU. CBOICTB pa3INyHbIX

OPTraHUYCCKUX COGﬂHHeHHfI,

MOCTYTKH ¥ JEHCTBHS (B TOM YHCIIe
PYKOBOJISIIIETO TUIaHA), TPUHUMATh




a TakKe UX WJICHTUPUKAITUN
C TIOMOIIBIO KAUYECTBEHHBIX
peakiui.

OTBETCTBCHHOCTD 3a UX PE3YJIbTATHI.

26 O6o6menne u Knaccudukanus xkuciopoa- u Knaccuguyuposame
cHUCTeMaTH3alus 3HaHUHU 0 a30TCOAEePIKAIINX KHCIIOPOA- U
KHCJIOPOJI- U OPraHMYIECKUX COCIMHCHMH [0 | a3071c0nepsKalne
a30TCOACPKAINX HaIu4uio (pyHKIIMOHAIbHBIX OpPraHNYeCKNE COCANHEHNS
OpraHu4eCcKHUX rpynn. CocraBiaeHue GOPMYI U | o gaauuamio
COEIMHEHUSIX. Ha3BaHMUM KUCIOPOA- U (pyHKLMOHAIBHBIX TPYIILL
a30TCOoACpKaINX . Cocmasnsims GOpMyIIBl U
OPraHUYeCKUX COCAMHCHUM, UX | napaTh HA3BAHUS KHCIOPOJI-
TrOMOJIOTOB U H30MEPOB. ¥ a30TCOEPIKALINM
CaolicTBa npecTaBUTEIICH OpPraHHYeCKUM
BKHEHIINX KIACCOB ITHX coenuHeHUsM. Onucvieams
COCIMHEHUH, HX MOJTydeHHUE U CBOIiCTBA NpeACTaBUTEIEH
npuMeHeHue. I'eneruueckas BAKHEHIIINX KIIACCOB DTHUX
CBA3b MCXIY pa3IMIHBEIMU COECIVHEHNN, UX MOIyUECHHUE
KJIaCCaMM KHCIIOPOA- U Y IPUMEHEHHUE C TIOMOIIBIO
a30TCOAEPAKAIIHNX OPTaHHICCKHX | poIHOTO S3BIKA U S3BIKA
COCAMHCHNHA W yIIICBOAOPOIOB. | xpymun. Yemanasiusams
IloaroroBka K KOHTPOJILHOM FEHETUYECKYIO CBSI3b MEXKIY
pabore. Pemenue pacueTHbIX PasINYHBIME KIACCAMU
sanad. KHCIIOPOJI- U
a30TCOACPKAINX
OpraHWYeCKUX COCTMHECHUH U
YTJIEBOJIOPOJIOB.
27 KonTpoabHas padora Ne 2

I10 TCMC ((KI/ICJ'IOpO,Z[- u
asoTcoacpxKalme
OpPraHUYCCKHUEC BCUICCTBa»

IIposooums pediiekcuro
COOCTBEHHBIX JIOCTH)KCHUM B
MMO3HAHUHM XUMHUHU
YIIJIEBOJAOPO/IOB, & TAKKE
KUCJIOPOJI- U
a30TCoIepIKaIUX
OPraHNYCCKUX BCIICCTB.
AHanuzuposamuv pe3ynbTaThl
KOHTPOJIBHO# paboThI U
BBICTpPAUBATh MTyTH
JIOCTHIKEHUS JKETAeMOTO
YPOBHS YCIIEIITHOCTH.

PeryjasiTuBHbIE

1. BnameTh HaBBIKAMH OpPraHU3aI[HH
yueOHOH JeATEeNbHOCTH, CAMOKOHTPOJIS U
OLICHKH PE3YJIbTATOB CBOEH
ESITENHHOCTH.

2. O0OCHOBBIBATH IIETICBBIC OPUCHTUPHI U
MPUOPUTETHI CCHIIIKAMH Ha IICHHOCTH,
yKa3biBasi 1 000CHOBBIBAs JIOTHYECKYIO
MOCJIE0BATEILHOCTE 1IAr0B.
Ilo3HaBaTeIbHbIE

1. BHOCUTH HEOOXOAUMBIE JOIOJIHEHHS U
KOPPEKTHBBI B TUIAH U CIIOCO0 JCHCTBHS B
cilydae pacxXOoXKICHHS 0KUIaeMOT0
pe3yibTaTa JISHCTBHSI U €r0 PEaIbHOTO
MPOAYKTA.

2. HaGmirogaTh, BEIABUTATh TUITOTE3BI,
JIeNaTh YMO3aKIIIOUCHHSI, IPOSBIISATh
CaMOCTOSITETTLHOCTD B IPHOOPETCHUH
HOBBIX 3HAHHUU W MPAKTUYECKUX YMCHHIA.
KoMMYHHKATHBHbIE

1. CoBepuieHCTBOBATh
KOMMYHHKATHBHYIO KOMITETCHTHOCTb,
BBICTYIIas MePeJ OJTHOKIACCHUKAMH,
0TCTanBas U 00OCHOBBIBAsI COOCTBEHHYO
TOUKY 3pEHHS, YBAXKATh MHCHHE
OTIIIOHEHTA MTPH 00CYKICHUU BOTIPOCOB.
2. YcTraHaBIMBaTh U CPAaBHUBATH Pa3HbIC
TOYKH 3PEHUs, TpEeXIe YeM NPUHUMATH
pENIeHNs U 1eNaTh BHIOOP.
JINYHOCTHBIE

1. ITonumaTh HEOOXOIUMOCTE
OCO3HAHHOTO BBIOOPA WHAMBHyaTbHON
00pa3oBaTeNbHON TPAEKTOPHH B
JajbHEHIIeM 00yUYEeHUH U
po(eCcCUOHATBHOMN IeATEIEHOCTH.

TEMA 5. XUMUA U XN3Hb
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IImactmaccel u
BOJIOKHA.
JdeMoncTpanun.
Konnekusa
CUHTETHYSCKUX U
HCKYCCTBEHHBIX
TIOJTUMEPOB,
MJ1acTMAacCC U U3AEIIUN
n3 HuX. Koyutekus
CHUHTETUYECKHUX U
HCKYCCTBEHHBIX
BOJIOKOH U U3A€NUM
N3 HUX.
Pacno3znaBanue
HaTypaJbHBIX
BOJIOKOH
(x10mMIaTOOYMaXKHOTO
U JIbHSHOTO,
IIEJIKOBOTO U
MIEPCTSIHOTO) U
HCKYCCTBEHHBIX
BOJIOKOH (aIleTaTHOTO,
BHUCKO3HOT0) 1O
OTHOIIICHUIO K
HarpeBaHUIO U
XUMHUUYCCKUM
peakTuBam
(KOHIIEHTPUPOBAHHBI
M KHUCJIOTaM U
e04am).

JlaGopaTopHbie onbITHI. 15.

3HaAKOMCTBO C o0pa3iamMu
IJIACTMACC, BOJIOKOH U
Kay4JyKOB.

THonumepuzanus u
TTOJIMKOHACHCAIHS KaK
CIIOCOOBI MOTYyYEHHUS
CHUHTETHYECKHX
BBICOKOMOJIEKYJIIPHBIX
coenquHeHuil. [lomyuenue
HUCKYCCTBEHHBIX
BBICOKOMOJIEKYJIIPHBIX
COEIVHEHUH XUMHUYECKON
MoauduKaImen

MIPUPOIHBIX TTOJIMMEPOB.
CtpoeHue NoIUMEPOB:
JUHEWHOE,
MIPOCTPAHCTBEHHOE,

ceryaroe.

ITonsATHe 0 mnacTmaccax.
TepMoracTu4HbIE U
TEPMOPEaKTUBHBIC TTOJTUMEPHI.
OTtnenpHBIC TPEACTABUTEIN
CHHTETHYCCKUX U
HCKYCCTBEHHBIX ITOJIUMEPOB:
(peronodopmansaeruHbIC
CMOJIBI, TOJIMBUHWIIXJIOPH/I,
tedoH, nemtyinous. [Torstue o
XUMHYECKHX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE U
HMCKYCCTBEHHbBIC BOJIOKHA.
Knaccudukanus 1 ornenbHbIe
MPEICTABUTEIIH XUMUYECKUX
BOJIOKOH: alleTaTHOE
(TpmaneTaTHBIN IIENK) U
8UCKO3HO€e BOJIOKHA,
sUHUIXI0pUOHBLE (XI0PUH),
noaurumpuivHoie (HUMpPoOH),
noauamuonvie (Kanpow, Hatllow),
noausgpupnoie (rascamn).

Xapaxmepuzosams peakuu
MOJIMMEpU3aIUHA U
MOJIMKOHICHCAIINH KaK
COCOOBI MOTYUCHUS
CHHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX
coequHeHU. Onucvieams
OTACIBHBIX IPEIACTaBUTEIICH
IJIaCTMACC U BOJIOKOH, UX
CTpOCHUE U KJIaCCU(PUKAITUIO

C TTIOMOIITBIO POJHOTO SI3BIKA
U SI3BIKA XUMUU.

PeryasiTuBHbIe:

1. Yuutbcs UCIIONB30BaTh CBOM B3TJISAIBI
Ha MUp U1l OOBSCHEHUS Pa3IMYHbBIX
CUTYyalUi, PeICHNUs BO3HUKAIOLINX
npobJeM 1 U3BICUCHUS KU3HEHHBIX
YPOKOB.

2. Paboras mo mutany, cBEpSTh CBOU
JIEUCTBUA C LIeNIbIO U, TPU
HEOOXOIMMOCTH, UCIIPABIISITh OLIHOKH
CaMOCTOSITENIBHO.

Ilo3HaBaTe/IbHbIE:

1. CamocTosTEIBHO OCO3HABATH PUYHHBI
CBOETO ycIiexa WM HeycleXxa U HaXOAUTh
CrocoOBI BBIXO/Ia U3 CUTYaLlH HEyCIexa.
2. @opMHupOBaTh yMEHHUS O€301IaCHOTO U
3¢ (HEKTUBHOTO MCIIOJIb30BaHUS
mabopaTopHOTO 000PYAOBAHUS.

KoMMyHMKaTHBHBIE:

1. [TnanupoBath yueOHOE
COTPYAHUYECTBO C YUUTENIEM U
CBEpPCTHUKAMM, BJIAJIETh
MOHOJIOTHYECKOM M JIUaJIorn4ecKoin
(hopMaMu peur B COOTBETCTBHHU C
HOPMaMH POJHOIO S3bIKA; BBIPAXKaTh
CBOM MBICJIY C JJOCTaTOYHOM
MOJTHOTOHW ¥ TOYHOCTBIO.
JINYHOCTHBIE:

1. I[TpuMeHATH MOITY4YCHHBIE 3HAHUS B
MOBCEHEBHOM >KH3HU.

2. Oco3HaBaTh NOTPEOHOCTH
TFOTOBHOCTh K CaMOOOPa30BaHHUIO, B TOM
YHUCJIE U B PAMKaX CaMOCTOSATEIbHOU
JIeSATECIIBHOCTH BHE IIKOJIBI.
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DepMEHTHI.
JdemoHcTpanuu.
JlexapcTBeHHBIE
CpencTBa,
cozepxxalnue
(dhepMeHTHI:

IMonstue o pepmenTax
KaK OMOJIOTHYIECKUX
KaTaJm3aTopax OeJIKOBOU
npupoabl. OcoOeHHOCTH
CTPOEHUS U CBOMCTB
(CEIeKTUBHOCTD U

Ha ocHoBe MexnpeaMeTHBIX
CBsI3€l ¢ OMOIOruen
ycmarnaenueamos 0611166,
0CO0EHHOE U €AUHUYHOE IS
(bepMeHTOB Kak
OMOJIOTHYECKUX

PeryiasiTuBHBIE:

1. HaxonuTh 1OCTaTOYHBIC CPEACTBA IS
BBITIOJTHEHUS yUEOHBIX JICHCTBHUI B
M3MEHSIONIEHCS CUTYalluy H/UIN TIpU
OTCYTCTBHH TJIAHUPYEMOTO pe3yiIbTaTa.
2. HaGmogath 1 aHAIM3UPOBATh CBOIO




«Ilenicun», «Me3umy,
«Decranm»

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

3¢ PEeKTUBHOCTD,
3aBUCHUMOCTbH JICHCTBUS OT
TemnepaTypbl u pH cpenbr
pacTtBopa) GEepMEHTOB I10
CpPaBHEHHUIO C
HEOPraHUYECKUMU
KaTaJu3aTopaMHu.
3HadeHrue PepMEeHTOB IS
JKUZHEICATSIIBHOCTH
J)KUBBIX OPTaHU3MOB.
IIpumenenue pepMeHTOB
B IPOMBIIIJICHHOCTH.

KaTaJin3aTopoOB.

Packpvleams ux poiib B
OpraHu3aiyu >KU3HU Ha
3eMiie, a TaK)Ke€ B MUIIEBOH U
MEIHUITMHCKOM
MPOMBIILJICHHOCTH.

y4eOHYIO U II03HABATEIbHYIO
JEATENLHOCTD U IEATEIBHOCTD IPYTUX
oOyuaromuxcs B mporecce
B3aUMOIPOBEPKHU.

ITo3HaBaTeJbHBIE:

1. Jenatb BHIBOJ HAa OCHOBE
KPUTHYECKOIO aHAIM3a PAa3HbIX TOUEK
3pEHUs, OATBEPKAATh BBIBOJ
COOCTBEHHOH apryMeHTalueH nin
CaMOCTOSITENIbHO TOJyUYEeHHBIMU
JTaHHBIMU.

2. CtpouTh 10Ka3aTeNbCTBa B OTHOIICHUHN

30 Burtamunbl. JIeMOHCTPAUMHE. | [[ogarie 0 BUTAMIHAX. Ha 0CHOBE MEXIIPEIMETHBIX BBIIBUHYTHIX THIIOTE3 U
O0pasibl BATAMUHHBIX HopMBI IOTpe6IeHus CBS3eH ¢ GHOIOrne (dbopMynrupoBaHHUE BHIBOJIOB.
IpenaparoB, B TOM YHCJIE BUTAMMHOB M HX packpwieame KomMmyHuKkaTuBHbIE:
MMOJINBUTAMHHBI. dynkimm. [ousTHE 06 GHOJIOTMUECKYIO POJIb 1. Opranu3oBbiBaTh yueOHOE
dotorpadpuu KUBOTHBIX U ABUTAMIHO3aX BUTAMMHOB M MX 3HAUYCHIE B3aHMOJIEICTBHE B IpyIIIe (ONpeaesaTh
(v} 2
JIFOZIEH C pa3IuyHBIMU FUTIOBHTAMHHO33X, JUISL COXPaHEHHS 310POBbSL oO1mmue ey, pacupeAeysTh POy,
(opmamMu aBUTAaMHUHO30B. THIEpPBATAMHHO32X. YeJOBEKA. JIOTOBapUBATHCS APYT C JPYTOM H T. [I.).
HcneiTanue cpeabl Knaccndukarus 2. YuuThIBaTh 1 KOOPAUHUPOBATH
pacTBopa acKOpOMHOBOU BUTAMUHOB OTIIUYHEIE OT COOCTBEHHOW MO3UIHH
KHCJIOTBI Butamun C Kak Ipe/icTAaBHTENb JPYTUX JIIOJIEH B COTPYIHUYECTBE.
BOJIOPACTBOPUMBIX BUTAMUHOB JIn4HOCTHbIe:
U BUTAMUH A Kak 2. ®opmupoBaHue yaeOHO-
MpeICTaBATEND MO03HABATENILHOTO HHTEpECca K HOBOMY
YKMPOPACTBOPUMBIX BUTAMUHOB. yuebHomy Matepuaiy HfHOCO6aM
peleHns HOBOM 4acTHOH 3a1auu.
31 I"'opMOHBL. PeryasiTuBHbIC

JdemoncTpanuun. VcnbiTanue
anTEeYHOTO TIperapara
WHCYJIMHA Ha OEJIOoK.
Konnekiusi ropMoOHaIbHBIX
npenapaTos.

ITonssTHE 0 rOpMOHAX Kak
OMOJIOTUYECKH aKTUBHBIX
BEIIIECTBAX,
BBITTOJIHAIOIINAX
SHAOKPUHHYIO PETYISIUIO
KU3HENEATEIIbHOCTH
opranmusMoB. Baxxneimune
CBOMCTBA TOPMOHOB:
BBICOKAsI
dbuznonornyeckas
aKTUBHOCTD,
JVCTAaHIIMOHHOE JICHCTBHE,
ObICTpOE pa3pylLIeHUE B
TKaHsX. OTaenbpHbIe
NPEJCTABATEIIH TOPMOHOB!:

Ha ocHoBe MexnpenMeTHBIX
cBsA3eill ¢ OnoJioruen
PAcKpbleamsb XUMHUIECKY IO
MMPUPOAY TOPMOHOB U UX
pOJIb B OpTraHU3aIUH
TyMOpajbHOU perysinuu
JIEATESIILHOCTH OpTaHu3Ma
YeJI0oBEKa.

1. ®opmynupoBaTh yueOHBIE 3a7a91 KaK
Iary JOCTIKEHUS TOCTaBIEHHON TeNTn
JIeSITEIbHOCTH.

2. OTOupaTh MHCTPYMEHTHI JJIS
OIICHUBAHUS CBOCH JeSITEITLHOCTH,
OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH
JIeSATEIIbHOCTH.

Ilo3HaBaTeJIbHBIE

1. CtpouTh paccyxaeHue OT O0IUX
3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSAM U
OT YaCTHBIX SABJICHHUN K OOIIMM
3aKOHOMEPHOCTSIM.

2. Co3naBaTh BepOaibHbIC,
BEIIECTBEHHbIE U HHPOPMAIIMOHHBIE




WHCYJIVH U aIpeHaInH.
IpodunakTuka caxapHOTO
nuabera. [lousmue o
CIMEPOUOHBIX 20PMOHAX HA
npumepe nojlo8blx 2OPMOHOS.

MOJICIIH C BBIICTICHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK OOBEKTA JIJIsS
OTIpeICNICHUS CIIOCO0a peIeHuUs 3a1a9u B
COOTBETCTBUM C CUTyal[UEHl.
KoMMyHUKATHBHDLIE

32 JlexapcTEa. JlexapcTBeHHAast XUMUS: OT Packpvieams poib 1ekapcTB . KoppexTHO H apryMEHTHPORAHHO
ATPOXHUMHUH ¥ OT haPMAKOTEPAITHH 0 OTCTauBaTh CBOIO TOUKY 3PEHMUS, B
dbapmakoTepanuu 10 XUMHOTEpAIHH. AMCKYCCHH yMCTD BBIIBATATE
XUMHOTEPAIHH. Ocsausams HOPMBI KOHTPapryMeHTE, IepedpasuposaTh
AHTUOMOTHKH U 9KOJIOTUYECKOI0 U CBOIO MEICIE (BI2/ICHHE MCXAHH3MOM
ICcOaKTepHO3. 0e301racHOTO OOpaIIeHUs ¢ SKBHBATICHTHEIX 3AMEH).
Hapxotuueckue JIEeKapCTBEHHBIMU 2. Jlorosapusathes 1 TPUXOIHATP K
BeulecTBa. Hapkomanus, npernapaTaMmH. obieMy PENICHUIO B COBMECTHOHR
0opbba c Hell u Dopmuposams BHYTPESHHEE ACATCILHOCTH, B TOM THCIIC B CHTYyallnH
NPODITAKTHEA. YOEKICHHE O CTOJIKHOBEHHSI HHTEPECOB.
Jdemoncrpanuu. Jomaninss, HEIPUEMJIEMOCTH JaXe JIMSHOCTHEIE
nabopaTtopHas u OZHOKPAaTHOTO NPUMECHEHUS 1. BomoneaTs CaMOCTOATCIILHBIC
aBTOMOOWJIbHAS alITEYKHU. HapKOTHYECKUX BEILECTB. HOCTYIIKM W ICHCTBH (B TOM HCIIe

PYKOBOJSIETO IUIaHa), IPUHUMATD
OTBETCTBEHHOCTD 32 UX PE3YyJIbTATHI.
33 MpakTHueckas Pemenne sxcniepuMeHTaIbHBIX [IpOBONUTE, HAGTIONATS 1 PeryasiTuBHble:
paGora Ne 2 3aJlad Ha paclio3HaBaHUE OIHCEIBATD X MUYUCCKI 1. BeiiBuraths Bepcu peiieHus }
«PacrosHaBanme miacTmace | W1ACTMAcC (MONUITHIICHA, SKCTIEPUMEHT JUTS Mpo0JIeMBl, 0CO3HABAaTh KOHEYHBIH
1 BOJIOKOHY. TTOTMBHHIIXJIOpHAA, . UIeHTU(PUKALMN TI1aCTMACC pesyibTar.
(henonodopmanbrerugHon) u ¥ BOMOKOH ¢ TIOMOIIBEO Ilo3HaBaTeJ bHBIE:
BOJIOKOH (XJIOITYaTOO0yMa>kKHOTO, KAYECTBEHHBIX PEAKIIHIL. 1. CtpouTth paccyxaeHne Ha OCHOBE
BUCKO3HOTO, alleTaTHOT O, CpaBHEHHMS MIPEIMETOB U SIBICHUH,
KalpoHOBOI'0, U3 HAaTypaJIbHOU BBLJIEJISAS TIPY 3TOM OOIIME MPU3HAKH.
LIEPCTH U HATYPaJIbHOTO KoMMyHUKATHBHBIE:
I1eJIKa). 1. KpuTHuecku OTHOCHUTBCS K CBOEMY

34 Pewenue 3a0cvm no Tosmopenue u 06obwenue Paccmampueams xumuueckue MHEHHIO, C TJOCTOWHCTBOM TIPU3HABATH

Op2aHUYEeCKOU XUMUU. Mamepuana 3a kype peaxyuu kauecmeeno u OMO0YHOCTH CBOETO MHEHHSI (€CITH OHO
OPeAHUHECKOR XUMUL. KOAUYECTEEHHO C NOMOUIO TaKOBO) U KOPPEKTHUPOBATH €TI0
Pewenue 3a0ay Ha ebleood pacuemos. Pewiams 3a0auu na JINYHOCTHRIE:
Boprmynel opeanuueciozo 861600 (POPMYTBL OP2AHULECKO20 1. ITposiBAATHE HHTEPECH, HHHMLHATHBI 1
geljecmea no npodyKmam sewjecmea no npodykmam J'II0603HaTeJ'ILE-IOCTB,Uy‘lI/ITC$I C YETKOHI
ceopanust CoOPANUA U MACCOGHIM DONAM OpraHM3alUeH CBOCH NeATENbHOCTH.
U MACCOBBIM OOJIAM DJIEMEHMNOE. I/1EMEHMOE. 2. LeneyctpemieHHo HPaCTOHqHBO

35 3amuTa HHAUBUAYAIBHBIX U TPYIIIOBBIX IPOEKTOB. FULTHL 1€ ALOCTIBRCHIIO METIEH, HPOABITL

TOTOBHOCTH K TIPEO0I0JIEHUIO
TPYAHOCTEH.




TEMATUYECKOE ITJTAHUPOBAHHUE. OBIILA S XVMUS. BA3OBBIN YPOBEHD. 11 KJIACC

(1 g B HEHemt0, Bcero 35, U3 HUX 24 — pe3epBHOE BpeMs)

No Tema. IInanupyemble pe3yJIbTAThI
i | | e ks Mo
TEMA 1. IEPUOJUYECKHI 3AKOH 1 CTPOEHUE ATOMA
[IpennocelIku OTKPBITHS Xapaxmepusosamp
1 OTKpbITHE Ilepnonnueckoro 3akoHa. [lepguvie PeryasiTuBHbIE:

1. 1. MeneneeBbIM
Ilepuoauyeckoro 3akoHa.

Ilepuonnueckas
cucrema

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

nonvimKu Kidaccugurayuu
XUMUYECKUX ITIeMEHNOE.
Cospemennsvie nped- cmagneHus o
BAJICHEUWUX NOHSA- MUAX XUMUU.
OMHOCUMENbHAS AMOMHAA MACCA,
amom, monexyia. Ilepnognyaeckuit
3akoH B ¢popmynmposke J1. 1.
Menpgeneesa. [lepuoauaHocTs B
M3MEHEHUU CBOHCTB XUMUYECKUX
3JIEMEHTOB U UX COCIMHEHUH.
Ileprnonnueckas cucrema
XAMHUYECKHUX JIEMEHTOB KakK
rpaduyeckoe oToOpakeHne
Ileproanueckoro 3akoHa.
CTpyKTypa NepuoauIeCcKOn
TaOJIUIIBI KOPOTKOTO BapHUaHTA.
Ilepuons! (OompIlivie U MaTbie) U
rpyIIbI (TJIaBHBIE U TTOOOYHBIE).
ITpornoctnueckas cuia u
3HaueHue Ilepuoauueckoro
3akoHa U Ilepunoanyeckoit
CHCTEMBI. 3HaUeHHE
Ilepnognueckoro 3akoHa U
Ilepnoanueckoi cucTemMsbl
XUMHUYIECKUX demeHToB /J1. U.
Mengeneea Uil pa3BUTHS
HayKH{ ¥ TIOHUMAaHUS
XUMHUYECKON KapTUHBI MUPA.

3JIEMEHTHI MAJIbIX IIEPHUOJIOB
O UX TOJIOKCHHUIO B
ITepuonuueckoii cucreme /.
. Menneneena.

Jlasamye onpeneneHus
BaXXHEHUIINX XUMHUUYECKHX
TOHSITHIA:

BEIIIECTBO, XUMHUUECKHU DJIEMEHT,

aToOM, OTHOCHUTCIIbHAs aTOMHas Macca,

HU30TOIIbI.

Jlasams onpeneneHne BUAOB
Ki1accuUKaINU:
€CTECTBEHHOU U
nckycctseHHoH. Co3nnanue
MoJiesiel ¢ BBIACIICHUEM
CYILIECTBEHHBIX
XapaKTEePUCTUK OOBEKTa U X
MPEICTAaBICHUEM B
MPOCTPAHCTBEHHO-
rpaduYecKoi Wi 3HaKOBO-
CUMBOJIHUYECKOU hopMme.
Ilpoenozuposams cBoMicTBa
XAMHUYECKUX 3JIEMEHTOB U UX
COCIMHEHUU Ha OCHOBE
Ilepnoanueckoii cuctems! /1.
N. Menneneesa.
Koncrpyuponanue IIT ¢
HCIIOJIb30BAaHUEM KapTOUEK.

1. CtaBuTh ydaeOHBIE 337]a91 HA OCHOBE
COOTHECEHHUSI TOTO, YTO YK€ U3BECTHO U
YCBOGHO YYaIlluMCsl, ¥ TOTO, YTO eIé
HEH3BECTHO.

2. CaMocTOATEIILHO 00HAPYKHUBATh H
(hopmynupoBaTh yueOHyI0 pobdiaemy,
OTIPEAETSATH EeTh YIeOHOH
JeSITeIbHOCTH.

Ilo3HaBaTeJIbHBIE:

1. CamocTOSITeNBbHO BBIAEIATH U
(hopMynHpOBaTH MO3HABATENHHYIO TICITh.
2. AHanmM3MpoOBaTh, CPABHUBATD,
KIIACCH(UIMPOBATH U 0000IATh (PaKTHl U
SIBJICHUSI.

KoMMyHHKATHBHBIE:

1. CaMOCTOSATENEHO OPTaHU30BHIBATH
y4eOHOEe B3aUMOJICHCTBUE B TPYIIIIE
(ompenensiTh 0OIIHE LIETH, PACTIPEICIIITh
pOJTH, TOTOBAPHUBATKLCS APYT C APYTOM U
T.J1.).

JINYHOCTHBIE:

1. ®opMupOBaTh OTBETCTBEHHOE
OTHOIIIEHUE K YUCHHIO.

2. ®opmupoBaHHe yueOHO-
MO3HABATEIFHOTO HHTEpECa K HOBOMY
yueOHOMY MaTepHaiy U crocodam
pelIeHrs HOBOM YacTHOM 3ajjayul.




Ctpoenue aTtoma.
Ilepunonuueckuii 3aK0H U
CTpOEHHE aToMa.

ATOM — cloxHas
vactuua. Mcmopus
OMKPbIMUSL 2JIeMEHMAPHBLX
yacmuy u cmpoeHus
amoma. SIapo aroma:
OPOTOHBI U HEUTPOHBI.
W3ortonsl. H3omonuwl
6000p00a. DIEKTPOHBDI,
KOPITYCKYJISIPHO-BOJTHOBOH
nyanu3m. Ctpoenue
SIIEKTPOHHOH 00O0JI0YKH.
DNEeKTPOHHBIN YPOBEHb.
BasieHTHBIE 211€KTPOHEL.
Opburanu: S- u p-.
Pacnpenenenue
3JIEKTPOHOB IO
SHEPTreTUUECKUM YPOBHIM
Y Op- OUTAIIAM.
d-Dnemenmul.
ONeKTpoHHAas
KOH(pUTYyparus aroma

XUMHYECKAN DIICMCHT.
Tpu bopmympoBku
ITepuoanueckoro 3akoHa:
J1. 1. MenneineeBa,
COBpEMEHHas U
MMPUYUHHO-CJICCTBCHHA,
CBSI3BIBAIOIIAS
NEePUOIUYHBIE U3MEHEHUS
CBOMCTB DJIEMECHTOB C
MEPUOTUIHOCTHIO B
H3MCHEHHH BHEIITHUX
SJIEKTPOHHBIX CTPYKTYP
HX aTOMOB.

DduzndecKuii CMBICHT

TIOPAAKOBOT'O HOMEpA 3JICMCHTA,

HOMepa Iepuojia U Homepa
rpynmsl. [leppoananocTh
M3MEHEHUs CBOMCTB
XUMHYECKUX DIJIEMEHTOB,
00pa30BaHHbBIX UMH IIPOCTHIX U
CJIOJKHBIX BEIIECTB B IEPHOJAX

Ilpeocmasnamub cnoxHoe
CTpOCHHE aTOMa, COCTOSIIIETO
U3 A7pa U JIEKTPOHHOU
000JToUKH.

Haxooumoe B3aUMOCBSI3HU
MEXAY HNOJIO)KEHUEM
snemeHTa B [lepuoauueckoit
cucteme . 1. Menpaeneena u
CTPOCHHUEM €ro atoma.
Cocmaensamsb 3IEKTPOHHBIC U
AJIEKTPOHHO-TPaPUICCKHUE
(bopmyier aTOMOB S-, p- U
d-snemenmos.
Ilpeocmasnisimeb pa3BUTHE
HAy4YHBIX TEOPHUI MO CIUpATHU
Ha OCHOBE TpEX
bopmymmpoBoK
ITepuonuueckoro 3akoHa.
Onucvieams CTPOCHUE aTOMa
M CBOMCTBA XUMHWYCCKHUX
3JIEMEHTOB U UX COCAUHEHHU
Ha ocHOBe Ilepuonnueckoit
cuctemsl . 1. Menpgeneena.

Omuocums xumuyeckue
SeMeHmblL K MOMY UNU UHOMY
INEKMPOHHOMY CeMEUCMEY.
Packpwieams ocobennocmu
CMpPOCHUs. AMOMO8
d-onemenmos u f-onemenmos.

PeryasiTuBHbIe

1.KoppekTupoBaTh EATEIILHOCTD:
BHOCUTb U3MEHEHUS B IIPOLECC C YUETOM
BO3HUKIIUX TPYTHOCTEH U OIIUOOK.

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

3. ®opmynupoBaTh YIEOHYIO 3a/1a9y Ha
OCHOBE COOTHECEHHSI TOTO, UTO yXKe
M3BECTHO YUaIIUMCsl, U TOTO, UTO eIlle He
W3BECTHO.

Ilo3naBaTeJbHbIE

1. YMeTb caMOCTOSITENHHO TUIAaHUPOBATh
ITyTH JOCTHKEHUS TeNIeH, B TOM YHUCIIe
aJ'H)TepHaTI/IBHI)IC, OBJIAICHUC YMCHI/IGM
COTIOCTABIIATH IKCTIEPUMEHTATBHBIE U
TEOpETHUYECKHEe 3HAHUS C O0BEKTUBHBIMA
peaJII/IHMI/I JKHN3HU.

2. Wcnonmb30BaTh pUeMBI pabOTHI C
uHopMaIueii (rmouck u oToop
HCTOYHUKOB HEOOXOUMOM HHpOPMALINH,
CUCTeMaTH3anus HHPOPMAaIIHH).

KoMMYHMKATHBHBIE

1. BrageTs MOHOJIOTHYECKON U
JUAIOTHYECKOW (hOpMaMU pevH B
COOTBETCTBHH C HOPMAaMH POJTHOTO
SI3BIKA; BBIPAYKATh CBOU MBICIIH C
JIOCTAaTOYHOH IOJTHOTOH ¥ TOYHOCTBIO;
2. ®opmMupoBaHKe yMEHUs PaboTaTh B
mapax, OTBE4aTh Ha BOIPOCKHI YUHUTEIIS,
YMEHHUE UCIOJb30BaTh XUMUYECKUH SI3BIK,
yMeHHe paboTaTh C XUMUYECKOH
MOCY/I0M.

3. ®opMHUpOBaHUE YMEHHUS CITYIIAThH
YUUTENS, BECTU AUAIIOT C YUUTEIEM U
JIPYTUMU yUaIIIMHUCS.

JINYHOCTHLIE
1. IIposBASTE OTBETCTBEHHOE OTHOIICHUE




U rpynmnax. DJIEKTPOHHBIE
ceMeiictBa. Ocobennocmu
CMPOCHUsL AMOMO8
d-anemenmos. Cemericmeo f-
3JIEMEHTOB.

K 00yYCHUIO, YBRKUTEILHOE OTHOIIICHHE
K CTapIIuM B MJIaJIIIIAM TOBAPHUIIIAM;
0CO3HaBaTh [ICHHOCTH 3I0POBOTO U
Oe3omacHOro 00pasa JKH3HH.

TEMA 2. CTPOEHUME BEIIECTBA

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

bnaropoassie rassoi,
MpUYAHA UX
CYIIISCTBOBAHUS B
aTOMapHOM COCTOSIHUH.
KoBanenTHas cBsi3b Kak
CBsI3b, BO3HUKAIOIIAS 32
cUeT 00pa30BaHUs OOIIUX
SIIEKTPOHHBIX TIap nymem
nepeKpbi8aniusl NeKMpPOHHbIX
opbumaneii. KpaTHOCTh
KOBAJIEHTHOU CBSI3H.
OOMEHHBIH U JOHOPHO-
aKIICTITOPHBINA MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOMW CBSI3U.
DNEeKTPOOTPUIATETLHOCTh
(90). Knaccudukanus
KOBAJIEHTHBIX CBSI3€i: 1O
90 (mossipHas u
HenoJisipHast). Jumnonm.
3aKOH MOCTOSIHCTBA
COCTaBa JIIsl BEIIECTB
MOJICKYJIIPHOTO CTPOCHUS.

OOBSICHITH HHEPTHHIC
CBOMCTBa OJIAarOPOIHBIX
razoB 0COOCHHOCTSIMU
CTPOEHHUS UX aToMa.
XapaxkTepuzoBaTb
KOBAJICHTHYIO CBS3b KaK
CB$I3b, BOSHUKAIOLIYIO 32
cdeT 00pa3oBaHUs 00X
SJIEKTPOHHBIX Hap
nymemnepexkpbléanus
9NEKMPOHHBIX Opoumane.
Knaccuduumponarn
KOBAJICHTHBIE CBSI3H IO
pa3HBIM OCHOBAHHSIM.
YcTaHaBIMBaTh 3aBUCUMOCTD
MEX/1y TUIIOM XUMHYECKOU
CBSI3U, TUIIOM
KPUCTAUIMYECKON PEIIETKH

1 PU3NIECKUMH CBOMCTBAMH
BEIIIECTB.

PervasiTuBHbI€:

1. IInanupoBanue yaeOHOTO
COTPYAHHUYECTBA C YUUTENIEM U
CBEPCTHUKAMU — OTIpe/IeTICHHUE 1EIH,
(yHKIMH y9aCTHUKOB, CIIOCOOOB
B3aUMOJICUCTBHUSL.

Ilo3HaBaTeIbHBIE:

1. OBnageHue OCHOBAaMH XMMUYECKOH
TPaMOTHOCTH: CITOCOOHOCTHIO
aHaJII/I3I/Ip0BaTB n O6’BCKTI/IBHO OLCHHUBATH
JKU3HEHHBIE CUTYAIlNH, CBI3aHHBIC C
XHAMUEH, HaBBIKAMH 0€301aCHOr0
oOparreHus ¢ BemecTBaMH,
HCHOHLSyeMBIMI/I B HOBCGZ[HCBHOﬁ JKN3HU.
KoMMyHHKATHBHBIE:

1. YyacTBOBaThH B KOJIJIEKTHBHOM
00CyXIeHNH Npo0JIeM, HHTETPUPOBATHCS
B IPYIITY CBEPCTHUKOB U CTPOUTD
HPOIYKTHBHOE B3aMMOCHCTBUE U
COTPYAHUYECTBO CO CBEPCTHUKAMH U
B3POCIIBIMH.

JINYHOCTHBIE:

1. YuuTsIBaTh pa3Hble MHEHUS U
UHTEpEChl U 000CHOBBIBATH
COOCTBEHHYIO MO3UIIHIO.

HMonHas xumuueckas
CBA3b.

JdemoHcTpanuu.
OO0pa3Iel MUHEPATIOB U
BEIIECTB C HOHHBIM
THUIIOM CBSI3H: OKCHJIA

Honbl n nux
Ki1accuuKanus: 1mo
3apsany (AHUOHBI U
KaTHUOHBI), TI0 COCTaBy
(TIpOCTHIE M CIIOKHBIE).
Cxema obpa3zoBaHUs

Xapaxmepuszoeams NOHHYIO
CBSI3b KaK CBSI3b,
BO3HUKAIOIIYIO MyTEeM
OTJIa4YU WJIV IpHUeMa
DIIEKTPOHOB.
Knraccugpuyuposams MOHBI

PeryasiTuBHbIE:

1. CamocrosTensHO aHATTM3UPOBATH
yCIIOBUS

JOCTIDKEHHS 1IeSTH Ha OCHOBE yuéTa
BBIZICTICHHBIX YUIUTEIEM OPHEHTHPOB
JeCTBUS B HOBOM yueOHOM MaTepHase.




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

HOHHOMU CBSI3U.
Dopmynvhas eouHuya.
OmuocumenvHocmy
Kraccuguxayuu
XUMUHECKUX cBs3ell Ha
UOHHbBIE U KOBALCHMHbBLE
NOSPHbLE.

10 pa3HbIM OCHOBAHUSIM.
Yemanasnusamo
3aBUCUMOCTh MEXKJIy TUIIOM
XUMHYECKOH CBSI3U, TUIIOM
KPUCTAJUTMYECKOH PEIICTKHU U
(uznueckumu cBolicTBaMU
BEIIECTB.

MeTannasl ¥ CIUIaBbI.
Mertannunueckas
XUMHYECKas CBSI3b.
JdemoHcTpanuu.
Komnnexius MeTaios.
Kommexknust cruiaBos.

Oo6mue puznueckue
CBOWMCTBa METaJIJIOB:
3JIEKTPOIIPOBOIHOCTD,
MPOYHOCTb,
TEIUIONPOBOJHOCTb,
METaJUIMYECKUH OJIECK,
MIACTUYHOCTE. Cniaswi
yepnole u ysemuvie. Cmaiv,
yyeyn. Jlamyno, bponsa,
Mmenvxuop. Metamnndeckas
CBSI3b. 3asucumocms
INEKMPONPOBOOHOCMU
Memannos om
memnepamypei.

Xapaxmepuzosamo
METAJUTUIECKYIO CBA3b KaK
CBSI3b MEXK/Iy aTOM-HOHA- MU
B METaJlyIaX U cILIaBax
IMOCPEJICTBOM
0000111ECTBICHHBIX
BaJICHTHBIX DJICKTPOHOB.
OobvscHaAMb MUHYIO
MPUPOLY XUMUUICCKUX
CBsI3CH.

Yemanasnuseame
3aBHCUMOCTH MEXIy TUIIOM
XUMHUUYECKOMN CBS3U, TUIIOM
KPUCTAJUTHYECKOH PEIIeTKH U
(mznuecknmu cBoricTBAaMHU
BEILIECTB.

IHo3HaBaTeJbHBIE:

1. Co3pnaBaTh 1 IpeoOpPa30BHIBATD
MOJIETIH ¥ CXEMBI JUISl peIIeHUs 3a1ad.
2. O00061IATh MOHATHI —
OCYILECTBIIATH JJOTHYECKYIO
OTIepaLMIO TIepPexXoa OT BUIOBBIX
MIPU3HAKOB K POZOBOMY ITOHATHIO.

KoMMYyHHKATHBHBIE:

1. AnexBaTHO MCIIOJIB30BATh PEUCBBIE
CpPEJICTBA IS PELICHUs Pa3TUYHbIX
KOMMYHHUKAaTUBHBIX 33Ja4; BIaJAETh
YCTHOM M MUCBMEHHOM PEYbI0; CTPOUTH
MOHOJIOTHUECKOE KOHTEKCTHOE
BBICKA3bIBAHUC,

JINYHOCTHBIE:

1. ®opMHUpOBATH IKOJIOTHIECKOE
MBIIUICHUE: YMCHHUE OLICHHUBATL CBOIO
JIESITENIbHOCTD U TIOCTYITKA APYTUX JTFOACH
C TOYKH 3PCHUA COXPAaHCHUA
OKpY>Karolleu cpeibl.

ArperaTtHbie

COCTOSHUA BCIICCTBA.

Bomopomnas cBs3b.
JdemoncTpanum.
Bosronka nona.
Mopenns MOISIPHOTO
o0bema
ra3000pa3HbBIX
BeulecTB. [Tonyuenue
U pacrlio3HaBaHUE
ra3oB: YTIIEKUCIIOTO
rasa, BOJIopo/a,
KHCJI0pOJa, aMMHaKa,
omunena, ayemuieHa.

ArperaTtHbl€ COCTOSIHUS
BEIIIECTBA HA IPUMEPE
BOJbI. 3aKOH ABOTaapo.
Ilepexonsp! BemecTBa u3
OJTHOT'O arperaTHOro
COCTOSIHUS B IPYTO€.
Banoepsaanvcoso
g3aumooelicmaue.
MexMonekysipHas
BOJOPOJTHAS CBS3b.
Mexanusm ee
oOpa3oBaHUs Ha IPUMEPE
BOJBI UCHUPIMOE.
CBolicTBa BEILIESCTB C OTHM
TUIIOM CBSI3H.
AHOMalbHBIE CBOMCTBA
BOJIbI, OOYCIIOBJICHHBIC
MEXKMOJICKYISPHOMI
BOJIOPOJHOMU CBSI3bIO.

XapakTepuzoBaTb
0COOEHHOCTH arperaTHoro
COCTOSIHUS BEIIECTB

Ha OCHOBE MOJIEKYJISIPHO-
KHHETHYECKHUX
NpeJICTaBICHUM.

YcraHnaBiauBaTh
MEXIPEJIMETHBIE CBSI3U C
(bm3mKOI Ha 3TON OCHOBE.
YcranaBauBaTh
MEXIPEJIMETHBIE CBSI3U C
OuoJIOTHEH Ha OCHOBE
paccMOTpPEHUsI NPUPOABI
BOJOPOJIHOM CBSI3U U €€ POJIU
B OpraHU3aIuH KUBOU
MaTepuH.

PervasitTuBuble:

1. BHocuTh HEOOXOAMMBIE KOPPEKTHBEI B
JIEHCTBHE IIOCJIE €r0 3aBEPILEHUS Ha
OCHOBE €r0 OIICHKU U yueTa XapakTepa
CIIEaHHBIX OLIUOOK.

2. OcymiecTBIsITh KOHCTATHPYIOUINH 1
MIPEIBOCXHUIIAIOIINN KOHTPOJIb 110
pe3yabTaTy U 1o crnocoly AeHCTBUS;
aKTyaJbHBIA KOHTPOJIb Ha YPOBHE
MIPOU3BOJIBHOTO.

3. BeyiBuraTh Bepcum peIeHus
po0JIeMbI, 0CO3HABATH KOHECYHBIN
pe3ynbTaT, BEIOMpATh U3 MPEIIOKEHHBIX
1 UCKaTh CAMOCTOSITENILHO CPEICTBA
JIOCTHKEHUS LEIH.

Ilo3HaBaTeJIbHBIE:
1. ®opmMupoBath yCTOHUMBHINA y4eOHO-
II03HABATEIILHOTO MHTEPEC K HOBBIM




Hcnonvzosanue 600bi 6
OvImy u Ha npouszeodcmae.
BHyTpuMONEKYyIIpHast
BOJIOpPOJIHAs CBsI3h. Fe
3HaueHue 8 OP2aHU3AYUU
CMPYKMYpbl HCUZHEHHO
BADICHBIX OP2AHUYECKUX

geuyecms.
Tuner HonsTue o Knaccugpuyuposamow
KPHCTAJITMYECKHX KpHUCTATTMTICCKUX TBep/ible BelIeCTBa Ha
pEIETOK. pemeTkax. Trrsl KPUCTAJUIMYECKUE U
JleMOHCTpALMH. KpUCTAUTTICCKIX amopdHEIe.

Mopenu PCHICTOK. HOHHAA, Yemanaenusamo
KPUCTATNTHICCKHUX MOJICKy sipHas, aTOMHas, 3aBUCHUMOCTb MEXKAY TUIIOM

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

METaJJINYEeCKasl.
XapakTepHble
(uszmueckue cBoiicTBa
BEIIECTB, OO0YCIOBJICHHEIE
TUIIOM KPUCTAJIMYECKOU
peueTKu.
IIporunosupoBanue
CBOMCTB BELIECTB M0 THUILY
KPUCTAJNIMYECKOUN
peueTky u obpaTHas
3azada. AjuioTponus,

00y CJIOBJICHHASI TUIIOM
KPUCTAJJINYECKOU
peuIeTKH.

XapaxmepHhuie 6uovl
KPUCMAIIU4ecKux peumemox
memaiiioes.

AMopQHbIE BEIECTBA, UX
OMAUUUMENBHBIE CEOUICEA.

XUMHUYECKON CBSI3H, THIIOM
KPUCTAJUTHYCCKOU PEIISTKH U
(uznueckumu cBoricTBaMHU
BEIIECTB.

Obvsicusmb sIBICHUE
aJUTOTPOIIHH.
HUnnrocmpuposams 310
SIBJICHUE PA3JTUYHBIMU
pUMepamMH.

001muM crrocobaM pemieHus 3aaad.

2. ®opMupoBaTh YMEHUS yCTaHABINBATh
CBSI3M MEXJTy PEAIbHO HA0JII0TaeMbIMU
XUMHYECKAMU SIBICHUSAMH U MPOLIECCaMH,
MPOUCXOSIIIUMHU B MUKPOMHUPE,
OOBACHATH MPUIUHBI MHOTOOOPa3Hs
BEIIECTB, 3aBHCHUMOCTh UX CBOICTB OT
COCTaBa M CTPOCHUS, a TAKKe
3aBUCHMOCTH PUMECHEHUS BEIIECTB OT UX
CBOWCTB.

KomMmyHnKaTHBHBIE:

1. ApryMeHTHpOBAaTh CBOIO MO3UIIHIO U
KOOPAWHHUPOBATH €€ C

MTO3ULMSAMH [TAPTHEPOB B COTPYIHUYECTBE
IpHU BBIPa0OTKE OOIIETO PElIeHus B
COBMECTHOM JEATENBHOCTH.

2. AIeKBaTHO HCIOIb30BATh PEUEBbIC
CpEACTBA VIS PELICHUS Pa3IUuYHbIX
KOMMYHHUKATHUBHBIX 3a/1a4; BJIaJCTh
YCTHOM M MUCBMEHHOM PEYbI0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BbICKa3bIBAHHC_

JInyHOCTHBIE:

1. YMeTb oleHUBaTh NPaBUIBHOCTD
BBINIOJTHEHUST Y4eOHOH 3a/1a4H,
COOCTBEHHBIE BO3MOKHOCTH €€ PELICHUSI.
2.AHanM3UPOBATH 3MOLMOHAIBHEIE
COCTOSIHHMSI, ITOJIy4EHHBIE OT YCIEIIHON
(HeycnemHoi)

JIEATENBHOCTH, OLIEHUBATh UX BIUSHUE Ha
HAaCTPOCHHE YeJIOBEKa.

YHucTtele BenmecTBa u
CMECH.
JdeMoHcTpanuu.
OO6pasIel MUHEPATIOB U
TOPHBIX ITOPO/I.
O0pa3ibl OYUIIICHHOH
caxapo3bl U

OTinyne cMecer oT
XUMHYECKUX COECIMHEHNMN.
I"'omorennsie u
reTePOreHHBbIC CMECH.
MaccoBasg 1 ooObeMHas
JI0JIM KOMITOHEHTA B
CMECH.

Haxooums otnmmamst cMeceit
OT XUMHNYECKHUX COCHHHCHHﬁ.
Ompadsicams cocTaB cMecel ¢
IIOMOIIBIO ITOHSITHS

«JI0JIsI» MaccoBas u
oOBeEMHAas.
Ilpouzeooums pacyeTsl C

PeryjasiTuBHBIE;

1. IlmaHupoBaTH CBOU JICUCTBUS B
COOTBETCTBHUHU C IMOCTABICHHOU
3a/1auei U yCIOBUSMU €€ PEaTU3aIlHH.
Ilo3HaBaTeJIbHbIE:

1. OcymecTBISITh BEIOOD

Haubosnee 3 PEKTUBHBIX




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

IIpumecu. Bnusuue
npuMeceil Ha CBOMCTBA
BeniecTB. MaccoBas u

oOBeMHas JOJIM IPUMECEH.

Knaccugurxayus

XumudeckKkux eeujecnie no

cmeneHu 4ucmoniobl.

HMCIIOJIb30BAHUEM ITOTO
HOHATHA.

Yemanasnusamo
3aBUCUMOCTb MEXTY
pa3nuuusiMu B PU3HNISCKUX
CBOMCTBaX KOMIIOHEHTOB
cMecel U cIioco0aMu ux
pazJiesieHusl.

Croco0O0B pelICHHS 331a4 B
3aBUCHUMOCTH OT KOHKPETHBIX

YCIIOBH.

2. CTpouTh JI0Ka3aTeIbCTBa B OTHOIIICHUHU
BBIIBUHYTHIX TUITIOTE3
(hopMyTHpOBaHKE BHIBOJIOB.
KoMMyHHKATHBHBIE:

1. CoBepIieHCTBOBaTh YMCHHE
JIOTOBAPHUBATHCS U MPUXOUTH K 00IIEMY
PEIICHHUIO B COBMECTHOU JICATEILHOCTH.
JIMYHOCTHBIE:

1. ®opmupoBaTh BEIpAKEHHYIO

MHHEPAILHBIMU YCTOWUMBYIO y4eOHO-TIO3HABATEILHYO
BOJIAMH. MOTHBAIIUIO YYEHHS.

Hucnepchere IlorATHE O AUCIEPCHBIX Xapaxmepuzoeamp pa3inuHbIE ferVHHTHBH“eé

CHCTEMBL. cucremax. Jlucrepcuas THIIB THCTIEPCHEIX CHCTEM Ha - BHOCHTL HEOOXOIMMEIE KOPPEKTHBSI B
JlemoncTpannu. basa u aucnepenonnas OCHOBE arperaTHoro COCTOAHUS ICUCTBHE MOCIIE €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. Kimaccudukanms
JIUCTIEPCHBIX CUCTEM B
3aBUCHUMOCTH OT
arperaTHOro COCTOSIHUS
JUCTIEPCHON (has3bl U
JIUCIIEPCUOHHOM Cpebl.
T"'omorennbie n

TCTCPOTrCHHBIC NTUCIICPCHBIC

CHCTEMBL.
I'pyboaucnepcHbie
CHCTEMBI: SMYJIbCHH,
CYCIICH3HH, a3P030JIH; UX

npeaACTaBUTCIIN U 3HAYCHUC.

TOHKO,Z[I/ICHepCHBIe
CHUCTEMBI: TCJIN U 30JI1; UX

npeaACTaBUTCIN U 3HAUCHUC.
KOJ'IJ'IOI/I,Z[HBIC CHUCTEMBI, UX

OTJIIMYHSI OT UCTUHHBIX
pacTBOpPOB.
Oddexr Tunnans. enn:

IIHMIICBBIC, KOCMECTHYCCKUC,

MEIUINHCKHE,
OMOJIOTUYECKHUE U
MUHEPATBHBIC; HX

OpcaACTABUTCIIN U 3HAUYCHUC.

JUCTIEPCHOM (a3bl U
JIUCTIEPCUOHHOU CPEeIbl.
Packpwieams ponb pa3nuyHbIX
TUITIOB JUCIICPCHBIX CUCTEM

B )KM3HHU IPUPO/JIBI U 00IIIEeCTBA.

OCHOBE €r0 OLICHKU U y4eTa XapaKrepa
CIIEIaHHBIX OLIUOOK.

2. OcymecTBIsTh KOHCTATHPYIOMIUN U
MIPEIBOCXUIIAIONINI KOHTPOJIb IO
pe3ybTaTy U 1o crnocoly ACHCTBUS;
aKTyaJbHBIA KOHTPOIIb Ha YPOBHE
HPOU3BOJIBHOTO.

3. BriiBUraTh BEpCUU pEUICHUS
po0JIEMbI, 0CO3HABATh KOHCYHBIN
pe3ybTaT, BEIOUPATh U3 MPEAJIOKEHHBIX
Y MCKaTh CAMOCTOSTENILHO CPEICTBA
JOCTIDKEHHS TISITH.

Ilo3HaBaTeJIbHBIE:

1. ®opmupoBaTh yCTONUUBBIN yueOHO-
M03HABATEILHOTO HHTEPEC K HOBBIM
o0muM criocobam pemeHus 3aaad.

2. ®opMHUpOBaTH YMEHHUS YCTaHABIMBATh
CBSI3U MEXJIy PeaibHO HAOII0aeMbIMU
XUMWYECKUMU SIBIICHUSIMU U TIPOLIECCAMM,
MIPOUCXOISIUMHI B MUKPOMUDE,
OOBACHATH MPUIUHBI MHOTOOOPa3Hs
BEIIECTB, 3aBUCIMOCTb UX CBOHCTB OT
COCTaBa U CTPOCHHS, a TAKKe
3aBHCHUMOCTh MPUMEHEHHS] BEUIECTB OT HX




IMonyuenue, cobupanue u [IpoBonuTh, HAOIIOATE U

CBOMCTB.

10 MpakTHYecKas pacrno3HaBaHME I'a30B: OIMCHIBATHL XUMUYECKUI R
padora Ne 1. BOJIOpPO/A, KHCIOPOAa, SKCIIEPUMEHT I10 Y :
YIJICKHCIIOTO Ta3a, MTOJIy4YCHUI0, COOMPAHUIO U 1. AprymMeHTHPOBATH CBOIO MO3HUIIHIO U
aMMHaKa, dmunend, pacro3HaBaHUIO Ta30B. KOOpAMHHUPOBATE €€ C
ayemunena. MO3ULUSIMH IAPTHEPOB B COTPYJHHYECTBE
TIPH BEIPAOOTKE OOIIETO PEIICHUS B
11 IToBTOpEHME U O06001IaTh MOHATHS «S-OpPOUTAIIEY, «P-0pOuTaIbY, «d-opbumanvy, COBMECTHOM EATENLHOCTH.
06o01eHne TeM «KOBaJICHTHAsI HETIOJISIPHAS CBSI3b», KKOBAJICHTHAS OIS PHAS 2. AJICKBATHO HCIIOIB30BATH PEUCBBIC
«CtpoeHne aToma» CBSI3b», KMOHHASI CBSI3b», «BOJIOPOTHAS CBSI3BY», KMETaJUTNYECKas CpPEJICTBA JUTS PELICHHS PA3THUYHBIX
1 «CTpoeHue CBSI3bY», «MOHHAS KPUCTAJIJINYECKas PEIIETKa, «aTOMHast KOMMYHHKATHBHBIX 33144, BIIAJICTh
BEIECTBAY, KpHUCTaJUIMYECKasl PEIIeTKa», «MOJICKYJISIpHAsl KpUCTAJUTHYeCKast YCTHOM ¥ MHCHMEHHO PeUbI0; CTPOHTh
HOJI'OTOBKA K pelIeTKay, «MeTaNINYecKas KpUCTAIINYECKast PEeIIeTKa . MOHOJIOTHUECKOE KOHTEKCTHOE
KOHTPOJILHOM paGoTe OrpaHuuuBaTh MOHSITUS «XUMHYECKas CBSI3bY, BBICKa3bIBAHHC
«KpUCTAJUTHYECKast PEIISTKa. JIMYHOCTHRIE:
12 KoHnTpoabHas OnuceBaTh M XapaKTepHU30BaATh CTPYKTYPY TAOITHUIIBI 1. YMeTh OllEHUBATH MPABUIBHOCTD
padora Ne 1 o «IIepuonnueckas cucteMa XUMHYECKUX 3JI€MEHTOB BBINIOJIHCHIS Y4eOHOM 3a/1a4H,
Temam «CTpoeHue . . MenaeneeBa» (kopoTkas ¢popma) [Iporoauts pediiekcuto COOCTBEHHBIE BO3MOXKHOCTH €€ PEIECHUS.
atoMa» u «CTpoeHue COOCTBEHHBIX JIOCTI)KCHUH B TO3HAHUM CTPOCHUS aToMa U 2.AHaNM3UPOBATH SMOLMOHAIILHBIC
BEILIECTBAY. CTPOEHHs BELECTBA. AHAIU3UPOBATh PE3yJIbTAaThl KOHTPOJIBbHOMN COCTOSHHS, TIOJTy4EHHBIE OT yCIEIIHOH
paboThl ¥ BBICTpaUBATh ITyTH HOCTHKEHUSI )KEJIAEMOT0 YPOBHSI (HeycmemnHoit)
YCIIEITHOCTH. JeSITEIbHOCTH, OIICHUBATD UX BIMSHHUE HA
HACTPOCHHE YeIOBEKa.
TEMA 3. DJIEKTPOJIMTUYECKASA ANCCOLUATINA
13 PactBopsr. PacTBOp®I Kak Onpeodensameb NOHIATUS PeryasiTupHbre:
JleMoHCTpanuu. TOMOI'€HHBIE CUCTEMBI. «pacTBOPbD» U 1. IlnaHNpoOBaTh CBOM ACHCTBHS B
Pazmanas Pacmeopenue xkax «PacTBOPUMOCTHY. COOTBETCTBIN C TIOCTaBJICHHOH
PacTBOPUMOCTD PusuKo- xumuyeckuu Knaccuguyuposams BelecTsa 1o 3a/1a49€H U yCIOBHAMH €€ pealln3alnu.

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

TBEPJIOTO COCTOSIHHUS

B pPacTBOp

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

npoyecc. PosibBOAbI B
npoLEecce pacTBOPECHUS
BenlecTB. PactBopuMocTh
" KJ1accupuKanus
BEIIECTB MO ATOMY
MMPU3HAKY: PACTBOPUMEIE,
MaJIOpacTBOPUMBIC U
HEpPacTBOPHUMBIE.
MaccoBas 10JIs1 BemiecTBa
B pacTBOpE.

Monsapuas xonyenmpayus gewje-

MPU3HAKY PACTBOPUMOCTH.
Ompasicams cocTaB pacTBOpa C
MOMOIIBIO TOHATHH «MaccoBast 10JIs
BEILECTBA B PACTBOPE» U «MOJAPHAS
KOHYEHMPayus 6euecmeay.

Ilo3naBaTeJIbHBbIE:

1. OcymiecTBISTh CpaBHEHHE,
KJIaCCU(HUKAIINIO, CAMOCTOSTENLHO
BEIOWpasi OCHOBAHUS U KPUTEPUU IS
YKa3aHHBIX JIOTHYECKUX OTepPaIIHid.

2. CTpouTh JIOTUYECKOE PACCYKICHHE,
BKJIIOYAIOIIEE YCTAHOBJICHHE TPUUMHHO-
CJICZICTBEHHBIX CBSI3CH.
KoMMYHUKATHBHBIE:

1. Pa3BuBaTh yMEHUE MPOTYKTHBHO
paspemniath KOH(PIUKTHI HA OCHOBE y4eTa




cmea. Omauuue c8olcma pacmeo-
paom CBOUCMB HUCTO2O pacmeo-

pumeris u pacmeopeHHo20 seuye-
cmea. Munepanvivie 800vl KAk
npupooHvle pacmeopbi.

HWHTEPECOB U MO3UIUNA BCEX €T0
YYaCTHHUKOB.

JIMYHOCTHBIE:

1. ®opMupOBaTH BEIPAKEHHYIO
YCTOHYMBYIO y4eOHO-TI03HABATEIBHYIO
MOTHUBAIUIO YUCHHUS.

14 ONEeKTPOJIUTHI U [TonsiTue 06 31€KTpOIUTAX Onpeoensimsb MOHSITHS
HEAJIEKTPOJIUTEHI. 1 HEIJIEKTPOJIUTAX. «3NEKTPOIUTED»,
JdeMmoncTpanuu. OCHOBHBIE OJIOKEHUS «HEDJIEKTPOJIUTHLY,
OO0pasIbl BEIIEeCTB- TEOpUU «IICKTPOTUTHUCCKAS
3JIEKTPOJIUTOB U AIEKTPOIUTUUECKOMN JIUCCOLIMALIHSD) .
HERJIEKTPOJIUTOB. nuccouuanuu. Mexanuszm Dopmyauposeams OCHOBHBIC
Hccnenosanue ouccoyuayuu eujecma. MOJIOKEHUSI TEOPUHU
3JIEKTPUYECKOH Onexmpoaumuveckas AIEKTPOIUTHIECKON
MPOBOANMOCTHU ouccoyuayusi Kax pesyabmam JIUCCOLIMALINH.
pacTBOpoOB 2uopamayuy dINeKmpoIuma. Xapaxkmepuzosamu
3JIEKTPOJIUTOB U Cmynenuamas ouccoyuayus CIOCOOHOCTH AIEKTPOIUTA K
HEDJIEKTPOJIMTOB. anexmpoaumog. CTerneHb JINCCOLIMALIMU Ha OCHOBE
3aBUCHUMOCTH 3JEKTPOJIUTUICCKON CTEIICHU 3JICKTPOJIUTHICCKON
CTETICHU JUccoLaluu. JIUCCOLMALINY.
3JICKTPOIUTHIECKOH Cunbnble U ciabbie 3anuceleams ypaBHEHHUS
Auccolranuu ot SJICKTPOJIUTHL. Y paBHEHUSI AICKTPOIUTHUCCKOM
KOHIEHTpanun DJIEKTPOJIUTUYECKOU JIUCCOLMAIUH, 6 MOM YUCTe
BCIICCTBA B paCTBOPE nuccoruanuu. [lonstue o U CMynenyamotl.

cpee pacTtBopos (pH Habnrwoams u onucvieamo
cpeobvl). JE€MOHCTPaIlMOHHBIN
XUMHUYECKUU DKCEPUMEHT.
15 Kucnorsr B cBete

TEOpHUHU
3JIIEKTPOJIUTUYECKOMN
JIUCCOIAIIHH.
JdeMoHcTpanun.
PazbaBnenue
KOHILIEHTPUPOBAHHOM
CEpHOU KUCIOTHI.
Obyenusarnue caxapa u
Yenno03ul,
KOHYEHMPUPOBAHHOLI
CepHOIl KUCTIOMO.
Bzaumooeiicmaue

OmpeneneHre KUCIOT B
CBETE TEOPUU
IEKTPOJIUTUYECKOMN
mucconuarnmu. Okpacka
WHJINKAaTOPOB B PacTBOpax
kucioT. O0mue
XUMHUYECKHE CBOMCTBA
HEOPraHWYeCKUX U
OpPraHWYEeCKUX KHUCIIOT B
CBETE MOJICKYJIIPHBIX U
HOHHBIX OPEACTABICHUN:
B3aUMOJICHCTBUE C
MeTalaMHi, OKCUJIaMH U

Xapaxmepu3oeamsb KUCIOTHI
B CBETE TEOPUHU
AJIEKTPOJIMTUYECKO M
JYCCOLIMALIAU.

Pasnuuamos oOl1iiee,
0COOEHHOE U €JUHUYHOE B
CBOMCTBAX a30mMHOU,
KOHYEeHmpUpo8anHou cepHoll U
MYpa8bUuHOU KUCIIOT.

Ilposooums, nabarwdams u
OnuUcvHI8amMb XUMHIECKHI
SKCIIEPHUMEHT C ITOMOIIBIO
POIHOTO A3bIKa U SI3BIKA

PeryasiTuBHBIE:

1. BeimBuraTh BEpCUM peIICHHUS
POOJIEMBI, 0CO3HABATH KOHCYHBIN
Pe3yJIbTaT, BEIOMPATh U3 MPEITI0KEHHBIX
1 UCKAaTh CAMOCTOSITEIIEHO CPEJICTBA
JIOCTYKEHMS TIEITH.

2. BHOCHTH HE00XOIMMBIE KOPPEKTHBEI B
NIEHCTBHE MTOCIIE €TO 3aBEePIICHUS Ha
OCHOBE €T0 OIIEHKH W yYeTa Xapakrepa
CIIEIAHHBIX OLIUOOK.
Ilo3HaBaTeIbHBIE:

1. YMeTh onpenensiTe BO3MOXKHbBIE
HCTOYHUKH HEOOXOIUMEIX CBEICHUH,
MIPOU3BOMTH MTOUCK UH(OPMAITUH,
aHAIM3UPOBATH U OLIEHUBATH €6
JIOCTOBEPHOCTb.

2.000011aTh MOHATHSI —
OCYIIECTBJISATH JIOTHYECKYIO

OTIepaITUIO TIEPEX0/1a OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY ITOHSTHIO,

OT IIOHATHUA C MEHBIIINM

00BEMOM K HOHSATHIO C OOJIBIINM
00BEMOM.

KoMMVYHHKATHBHBIE:
1.0Oprann3oBbIBaTh U IJIAHUPOBATH
yaebHoe

COTPYIHHYECTBO C yYUTEIEM H
CBEPCTHHUKAMHU, OTIPENEIISATh LIEIH U
(YHKIIMY Y9aCTHUKOB, CIIOCOOBI
B3aUMOJICHCTBUS;, IIAHUPOBATH O0IIUE
CHoco0bI paboTHI.

2. Bctynath B 1uanor, a Takke
Yy4acTBOBATh B KOJUIEKTUBHOM
o0CyXIeHIH po0JieM, y4acTBOBAaTh B
JUCKYCCHU M apTyMEHTHPOBATh CBOIO
HO3ULUIO.




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

JlaGopaTopHble ONbITHI.
6. O3HaKOMIJICHHUE C
KOJJICKIIMEN KHUCIIOT.

TUAPOKCUIAMHU METAIJIOB,
COJISIMU. Y CIIOBUS
BO3MOKHOCTHU MPOTCKAHUS
peakuuii Mexay
3JICKTPOJIUTAMHU.
Cneyughuueckue ceoticmesa
aA30MHO1,
KOHYEeHMPUpPOBAHHOU
CepHOll U MYPABLUHOU
Kucaom.

XHUMHU.

JINYHOCTHBIE:

1. ®opMHUPOBATH IKOJIOTHUECKOE
MBIIICHHE: YMEHHE OIEHUBATEH CBOIO
JeSITEIIBHOCTD ¥ MOCTYITKU JIPYTUX JTFOJIEH
C TOYKH 3PEHUS COXPAHCHHS
OKpY’KaloIIei cpe/ibl.

2. ®opMHPOBATh OTBETCTBEHHOE
OTHOIICHHUS K YYCHUIO, TOTOBHOCTH U
CHOCOOHOCTH, 00Y4aIOMIUXCS K
CaMOpa3BUTHIO U CaMOOOPa30BAHUIO.
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OcHOBaHUS B CBETE
TEOpUH
3JIEKTPOIUTHYECKOU
JIUCCOITUAIINH.
JdemoHcTpanuu.
Komexnus menouet u
CBEXKEITOTy4eHHBIX
HEPaCTBOPUMBIX
TUAPOKCUIOB
pa3IUYHBIX METAILIOB.
Peaxnus
HeWTpaau3anuu.
Ilonyuenue
HEPacTBOPUMOTO
OCHOBAHUS U
pacTBOpeHue ero

B kucinote. [lonyuenue
ammuaka

u e2o g3aumooelcmaue
€ X10p0B0OOPOIOM
(«0bLM Oe3 ocHsny).
JlaGopaTopHble ONbITHI.
7. [onyuyenue u
CBOMCTBA
HEPaCTBOPUMBIX
OCHOBaHHU.

8. O3HakomieHHE

C KOJJIEKIIUEN
OCHOBAaHHUM.

OmnpeneneHue OCHOBAaHUN
B CBETE TEOPUH
3IEKTPOJIUTUYECKOM
nucconuanuu. Okpacka
WHINKATOPOB B pPacTBOpax
LIEJIOYEH.
Kiaccuduxarnus
OCHOBAHUH IO OpU3HAKAM
pacTBOPUMOCTH B BOJIE,
Hanu4us 8 cocmase
amomos Kuciopooa.
OO0mIre XUMHUYECKUE
CBOMCTBA MIECJIOUEH,
HEPaCTBOPUMBIX
OCHOBaHMU:
B3aUMOJICHCTBHE C
KHCJIOTAMU, KUCJIOTHBIMU
OKCHJIaMU, COJISIMU.
Paznoxenue
HEPaCTBOPUMBIX
OCHOBaHM.
Bszaumooeticmeue uienoueti
¢ opeaHuyecKumu
coedunenusimu (genonom,
KapbOHOBbIMU KUCTIOMAMLL).
Cesoticmea OecKUc1opoOHbIX
OCHOBAHUU: AMMUAKA U
aMUHO8 8 CPABHEHU.

XapakTepuzoBaTb OCHOBAHUS
B CBETE TEOPUU
3JIEKTPOJIUTUYECKOU
JHUCCOLMaLUN.

Paznuyate oO1iiee,
0COOEHHOE U STUHUYHOE B
CBOMCTBaxX TUAPOKCHUIOB U
OECKUCIIOPOTHBIX
OCHOBaHHH.

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

PeryasiTuBHBIE:

1. CaMOCTOSATENBHO OCO3HABAThH HPHYHHBI
CBOETO ycITexa WM HeycIieXa i HaXOIUTh
CIOCOOBI BBIXOJIa M3 CUTYyallny HeycIexa.
2. YUHUTBECS CAMOCTOSATEIBHO CTABUTE
HOBBIC YYCOHBIC LIEIH U 3a7a4H, CTPOUTh
JKU3HEHHBIE TUIAaHBI BO BpEMEHHON
TIEPCTIEKTHBE.

Ilo3HaBaTeIbHBIE:

1. CtpouTh TOTUYECKOE pacCyKACHHE,
BKITIOYAIOIIIEE YCTAHOBIICHUE
MPUYUHHO-CJIC/ICTBEHHBIX CBSI3EH.

2. OCylIECTBIIATh paCHIMPEHHbIN

MOKMCK MH(OPMAITHH C

UCIIOJIb30BaHUEM PECYPCOB OUOIMOTEK

u UnTepuera

KoMMYyHHKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOEC MHEHHE
Y TIO3UITUIO, apTYMEHTUPOBATh U
KOOPAMHHUPOBATH €€ C TIO3UIHUAMU
MapTHEPOB B COTPYAHUUECTBE MPU
BBIpPa0OTKE OOIIETO PEeIIeHHs B
COBMECTHOM ACATCIIbHOCTH.
JIMYHOCTHBIE:

1. BricTpanBath COOCTBEHHOE LIEIIOCTHOE
MHUPOBO33PEHHUE: OCO3HABATH
MMOTPEOHOCTH M TOTOBHOCTH K
caM000pa30oBaHUIO, B TOM YHCJIC U B
paMKax caMOCTOSITENIbHOM JeATEeNbHOCTU
BHE IIKOJIBL.
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Conu B cBETE TEOPUU
AIICKTPOJIUTHYCCKOU
TNCCOLNAIINH.

JdemoHcTpanuu.
Konnekmus comeit
pa3IUYHON OKpPACKH.
Konnekuusa
OMOJIOTHYECKHX
MaTepHaIoB,
cozepKalmnx KapoOoHaT
u docdaT KaIbIHSL.
Komnekuus
KOHJIUTEPCKHUX
pBIXJIUTENEH TecTa,
00bsICHeHHE TTPUHITATIA
UX JEeUCTBUSA U
JIEMOHCTPAIIHS
Pa3pBIXIUTEIBHON
CITOCOOHOCTH.
T"amenue coapl
YKCYCOM.
KauecTBeHnHbIe peaknmu
Ha KaTHOHELI U AaHHOHBEI.
BriTecHeHne Meau
JKEJIe30M U3 pacTBopa
cyabsgara meau (11).
ITonyuenue nonuna
CBUHIIA U
JIEMOHCTPAITUS €TO
pPacTBOPUMOCTH B
3aBUCHUMOCTH OT
TEMIIEPaTyphl PacTBOPa
(TmorydeHne «30JI0THIX
YeIIyeK»).
JlabopaTopHbIe
ONBITHI. 9.
O3HaKOMIICHUE C
KOJUICKIIUECH
MPUPOIHBIX
MHUHEPAJIOB,
coleprKaIlux COJIU.

Ompenenenne coneit B
CBETE TCOPUU
AIIEKTPOTUTUUCCKON
JIICCOITHAITHH.
Kiraccndukanms comeii:
CpelHuEe, KUCTbIE,
ocHO8Hble. O0Imme
XUMHUUYECKUE CBOUCTBA
COJIEM: B3aMMOJEHUCTBUE C
KHUCJIOTaMH, IIEJIOYaMHU,
MeTalaMHu U COJISIMH.
DNEeKTPOXUMHUUYECKUN psizl
HaIpPsDKEHUH METAJLIOB U
€ro UCIT0JIb30BaHUE IS
XapaKTePUCTUKHU
BOCCTAaHOBHUTEIbHBIX
CBOMCTB METaJIOB.
Ceoticmesa Kucuvix coetl.
IlpencraBurenu cojeld u
UX 3HA4YCHHUE: KapOoHAT
KaJIbITHS, oprodocdar
KaJTBITHSL.

Kauecmeennvle peaxyuu na
Xnopuo-, cyivgham- u
KapboHam-aHu- oHbl,
KAMUOH aMMOHUSL, KAMUOHbL
acenesa (1) u acenesa (111).

Xapaxmepuszoeams COIN B
CBETE TEOPHUH
AJIEKTPOIUTHYCCKON
JUCCOIUAIINH.

Pasznuuamos oOl1iee,
0COOEHHOE U EAUHUYHOE B
CBOMCTBax

CPEIHUX U KHUCJIBIX COJICH.
Ilposooums, nabaiooamso u
ONnuUCHLIBAMb XUMUYECKAH
SKCHEPUMEHT C ITOMOIIBIO
POJTHOTO sI3bIKA U SI3bIKA
XHUMUH.

PeryasiTuBHbIE:

1. BeiaBuraTe Bepcum pemeHus
npo0JIeMbl, 0CO3HABATh KOHEUHBIH
pe3yabTaT, BEIOUPATh U3 MPEI0KEHHBIX
Y MCKaTh CAMOCTOSITENILHO CPEICTBA
JOCTIDKEHHUS LEITH.

2. Ilpy nnaHUpPOBaHUM TOCTHKEHUS
eJei caMoCTOSTENFHO, TIOJTHO U
a/IeKBaTHO YYHUTHIBATH YCIOBHS U
CpeCTBa UX JOCTHKEHHS, BBIACTSTD
abTePHATHBHEIE CITOCOOBI TOCTIDKEHUS
1ICJIA U BBIOUpATh HanboJee

3¢ GEKTUBHBIN COCO0.
ITo3HaBaTeJIbHBIE:

1. ®opMupoBaTh yMEHHUS
BOCIIPHHUMATh, TiepepabaThIBaTh
MIPEeIBABIATH HHDOPMAITHIO B
CJIOBECHOM, 00pa3HOH, CHMBOJINYECKON
(hopmax, aHATM3UPOBATH U
nepepadaThIBaTh MOyYCHHYIO
“H(OPMAITHIO B COOTBETCTBUH C
MIOCTaBJICHHBIMH 33/1a4aMHU.

2. CTpoUTh JIOTHYECKOE pacCyKIeHHeE,
BKITIOUAIOIIEE YCTAHOBIICHUE PUINHHO-
CIIEJICTBEHHBIX CBS3CH.
KoMMmyHuKaTHBHBIE:

1. CtpouTs NOHATHEIE JIs TAPTHEPA
BBICKA3bIBaHMSI, yYUTHIBAIOIIIE, YTO
MapTHEP 3HAeT U BUJIUT, a YTO HET.

2. AIeKBaTHO UCIOJIb30BATh

pedeBblie cpeacTBa s

peIlIeHHsT Pa3IuaHbIX
KOMMYHHKATUBHBIX 337124,

CTPOUTH CIIOXKHBIC

MOHOJIOTHYECKHE

BBICKa3bIBaHHSI.

JIMYHOCTHBIE:

1. ®opmMupoBaTH OTBETCTBEHHOE
OTHOLICHUE K YUYEHHIO, TOTOBHOCTb U
CIOCOOHOCTh K CAMOPA3BUTHIO U
€amMo00pa30BaHUIO HA OCHOBE MOTHBALIUU
K 00YyUYCHHIO U TIO3HAHHIO.
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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 aMMOHMUS.
Ilonyuenue
ayemunieHa
2UOpoU30OM Kapouoa
Kanbyusi.
JlaGopaTopHble ONbITHI.
10. UcnibiTanue
pacTBOPOB KHUCIIOT,
OCHOBAHUH U coseit
WHIUKATOPaMH.

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

" arcTaToB
IICJIOYHBIX METAJIJIIOB

I'maponm3 kak 0OMEeHHOE
B3aMMO/ICHCTBHE BEILIECTB
¢ Boaoii. OOpaTuMbIit
TUJIPOJIU3 COJIEH T10
TIePBOU U nociedyrouum
creneHsM. [ maponus mo
KaTHOHY U aHUOHY.
HonHble U MOJICKYJISIPHBIC
YpPaBHECHUS THAPOIHU3A.
Cpena (pH) pacTBOpOB
TUAPOJIU3YIOLIUXCS COJICH.
HeobGpaTtumeblii runponns
coJIei.

Obpamumbiti 2u0poaU3
OpeaHU4ecKux coeOuHeHull
KaK 0CHO8A 0OMeHA euecmas
8 JHCUBLIX OPCAHUIMAX.
Obpamumsiti euoponusz AT®
KAK OCHOBA dHEP2emuieckoeo
00MENA 8 HCUBLIX
OpeanHuU3Max.

Xapaxmepuzoseams TUIPOIIN3
KaKk OOMEHHOe
B3aMMOJICHCTBHUC BEIIIECTB C
BOJIOM.

3anucelieams ypaBHEHUS
peakiuyii ruiposimsza
pa3IMYHBIX COJICH.
Pasznuyams rTuaposns 1mo
KaTUOHY W aHHUOHY.
Ilpeockazvieams peakyuro
Ccpeobl 60OHBIX pACTBOPOB
coJeit, 00pa3oBaHHBIX
CHJIBHBIM OCHOBAHHEM H
cl1a00M KUCIOTOH, Ca0bIM
OCHOBAaHHEM M CUIBLHOM
KHCJIOTOH.

Packpvisams ponb 00paTUMOTO
TUJIPOJIM3a OPraHUYECKUX
COEIMHEHUI KaK OCHOBBI
oOMeHa BELIECTB B JKUBBIX
opranuzmax 1 00paTUMOro
ruaponuza ATD kak 0OCHOBBI
SHEPreTHYECKOro 0OMeHa B
JKUBBIX OPraHU3Max.
IIposooums, nabrodams u
OnuUCLIBAmMs XUMHYECKUI
IKCIIEPUMEHT C IIOMOII[bIO
POJIHOTO SI3bIKA U SI3bIKA XUMHH.

PeryasiTuBHble:

1.Y4uTeIBaTh MPaBWIIO B TNIAHUPOBAHUH U
KOHTPOJIE CI0c00a peIcHHUSI.

2. Bei6op Hanboiee 3¢ heKTHBHBIX
CIoco00B peleHUs 3a1a4.
Ilo3naBaTe/IbHBIE:

1.Mcnonp30BaTh NOMCK HEOOXOIUMOM
rH()OPMAITH IS BHITTOTHEHHS YIeOHBIX
3aJIlaHuM.

2. OCcyIIeCTBISTh aHAINU3 00BEKTOB C
BBIIETIEHHUEM CYIIECTBEHHBIX U
HECYIICCTBCHHBIX PU3HAKOB/
aHAJIM3UPOBATh, CPABHUBATD,
KJIACCU(UIMPOBATH U 00001IaTh (haKTHI U
SIBJIEHUS.

KoMMYHUKATHBHBIE:

1.YuuThIBaTh pa3Hble MHEHUSA U
CTpeMSATCS K KOOPIAWHAIINH Pa3IMYHBIX
MO3UIHI B COTPYTHUYECTBE.

2. AnexBaTHO, OCO3HAHHO U IPOU3BOJIBHO
CTPOUTH peueBbIe BHICKA3bIBAHUS B
YCTHOM U MMCBMEHHOM PEUHu.

JIMYHOCTHBIE:

1. YMeTs COOTHOCUTH CBOM JIEUCTBUSA C
IUIAaHUPYEMBIMU pe3yJIbTaTaMu,
OCYILIECTBIISATH KOHTPOJIb CBOEH
JIESITEIbHOCTU B TIPOLIECCE TOCTHXKEHUS

pe3yabTara.
19 IpakTnyeckas IIpoBoauTH, HAGIIOAATH M OIUCHIBATH XUMHUYECKUIN Perynsitunpie:
padora Ne 2. OKCHEPUMEHT JUISl HACHTH()UKAIIMYA HEOPTAHUYECKHUX H L lv) eQuexcus cnocobos 1 ycnosuii
Pemenue op2anuyueckux coeounenuti ¢ TIOMOIIbI0 Ka4eCTBEHHbIX PEAKIUIA. ACUCTBHS, KOHTPOJIL U OLCHKA Iporecca
9KCMEPUMEHTATBHBIX U pe3yJbTaTOB JCSITEIBHOCTH.
3a7a4 Ha OpueHTaIys Ha TOHUMAaHKE TIPUYNH
UACHTU(DUKAITUEO ycrnexa B yaeOHOH JAesITeIbHOCTH.
HEOPTaHUYECKUX U Ilo3HaBaTe/ibHbIE:
Op2aHUYecKUx 1. YuebHO-1103HABATENBHBIN HHTEPEC K
coeOuHeHUll. HOBOMY Y4eOHOMY MaTepuaity u
20 Tlosmopenue u croco0aM perieHusi HOBOW 4aCTHOM

0bobwenue memol
«Teopus
INEKMPOIUMULECKOTL

0606144(111’1}) 3HaHUA O KJ'IaCCI/I(l)I/IKaLII/II/I M CBOMCTBAX OCHOBHBIX KJIac-
COB HCOPTraHMYCCKHUX U OpTraHUYC- CKUX COCIMHEHHI B CBETE TEOpHUU

AICKTPOIUTUICCKON TUCCOITHAIIHH.

3aJaun.
KoMMYHHKATHBHBIE:
1.YuuThIBaTh pa3Hbie MHCHUS U




ouccoyuayuuy, Vemanaenueams BHYTPUIIPEIMETHBIE CBSI3U MEKJLYy OPTAHHYECKON 1 (bopMyIHpOBaTh COOCTBEHHOE MHEHHE
n0020mosKa K HEOPraHMYECKOM XUMHEHN B CBETE 00IIETO, 0COOEHHOTO ¥ €IMHUYHOTO. Y [IO3UIINIO, ATYMEHTUPOBATH U
KOHMPOIbHOU pabome. KOOPIMHUPOBATE €€ C TO3ULUAMH
21 Konmponbhan paboma IIposooums pedekcuio cOGCTBEHHBIX JOCTHKEHUH B HO3HAHUU HapT}éep‘)B BgOprHHquCTBe Tipu
o o
Ne 2 no meme CBOMCTB OCHOBHBIX KJIACCOB HEOP- FAHUYECKHUX U OPIraHUYECKUX BBIPAOOTKE OOIICTO PCILICHHMA.
«Onexmponumuiecka COEJIMHEHMIT B CBETE TEOPHH EKTPOITHTHUECKOI IMCCOHAIIHH. JIndHoCTHBIE:
ouccoyuayus. AHnanuzuposame pe3ynbTaThl KOHTPOJIBHON PabOTHI U BHICTPAUBATD IIyTH 1. TIpuMeHAT TOJTyueHHbIE 3HAHUS B
JOCTIKEHHS JKETAEMOTO YPOBHSI YCTICITHOCTH. TTOBCCTHCBHOM JKU3HH.
TEMA 4. XUMNYECKUE PEAKIIMU
22 Kiraccudnkamus Peaxyuu, uoywue 6e3 PeryasiTuBHbIE:
Knaccuguyuposamo
XMMHYECKUX UzMeHeHus cocmaea 1. PaGoTas 110 miany, CBEpATH CBOU
. XUMHYECKUE PEAKIIUU 110 N
peaxiuii. sewecme. Kinaccuduxanust JEHCTBHA C IENBIO U, TIPH
pasIMYHBIM OCHOBAHHSIM.
JleMOHCTpaLUH. [0 YKCITY U COCTaBY HEOOXOJMMOCTH, UCTIPABJIATH OMIMOKU
Pasznuuams ocobennocTn
DK30TEPMUYHOCTD pearupyronmx BEIIECTB U . CaMOCTOATEIBHO.
. KIIacCU(UKAINN PeaKIui
peaKImu CEpHOi NPOJIyKTOB PEAKIUH. - 2.KOppeKTHpOBAaTh JESTENBHOCTD:
B OPraHUYECKOU XUMUHU.
KUCIIOTHI € Peakuuu pasioxeHus, . BHOCHTH H3MEHEHHS B MPOLIECC C YUETOM
Xapaxmepuzosamp TETIOBON 5
IHIPOKCUIOM HATPUSL. COEJIMHEHNS, 3aMEIEHUS BO3HHKILKMX TPYAHOCTEH M OMIMOOK;
3P PeKT XUMUUIESCKUX
DHAOTEPMUYHOCTh 1 oOMeHa B . HaMe4aTh CIOCOOBI UX YCTPAaHCHMUSI.
. . peaKIuii U Ha ero OCHOBE
pEaKIUK TMMOHHON HEOPraHUYECKON XUMUH. Ilo3HaBaTeJbHbIE:
pasiuyarh 9K30- U
KHCJIOTBI € Peaxyuu npucoedunenus, 1. ®opMHUpOBaTH YMEHHS yCTAHABIUBATE
SHJIOTEPMHUYECKUE PEAKIIUH.
'MIPOKapOoOHATOM OMYenienus, 3aMeweHus u 3 CBSI3M MEXTy PeaIbHO HABII01aeMbIMU
Ompasicamp TEMIOBOM
HaTpUsl. uzoMepu3ayulL 8 . XUMHYECKUMH SBJICHUSAMH M TIPOLIECCAMH,
. . 3 PeKT XUMHUECKUX peaKLIni
Bszaumooeticmesue Op2aHU4ecKO XUMULU. IPOUCXOJSAIIMMU B MUKPOMHPE,
. Ha MMHUCHME C MIOMOIIBIO
ANIOMUHUSL C CePO. Peaxyuu norumepusayuu . OOBACHATH TIPUYMHBI MHOTOOOPa3Hs
. - TEPMOXUMHUYECKUX yPABHEHHUIA.
Pasznoocenue KaK 4acmmublil CAyuail BEILECTB.
. IIpo600ums pacyeTsl Ha OCHOBE
NepMan2anama Kausl. PeaKkyutl nNPUcoeOUHeHU. y 2. ®opMHUpOBATH YMEHHsI GE30ACHOTO U
o TEPMOXUMHUYECKUX YPABHEHUH.
Bszaumooeticmesue DK30- U SHIOTEPMUYECKHE 3} PEKTUBHOTO UCTIONB30BAHUS

Hampusi U Kaaibyusi ¢
680001.

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

peakiuu.
Tepmoxumuueckue
ypaenenus. Pacuem
KOu4ecmeda meniomaul HO
MePMOXUMUYECKUM
VPABHEHUAM.

Habnooame u onucvieamo
JIEMOHCTPAITUOHHBIT
XUMHUYECKUUN YKCIIEPUMEHT.

nabopaTopHOro 000PYAOBAHUSI.
KoMMyHHKATHBHBIE:

1. IInanupoBaTh yuebHOE
COpr,Z];HI/I‘IeCTBO C y‘-II/ITeJ'IeM n
CBepCTHI/IKaMI/I; BJIAJICTH
MOHOJOTHYECKOH U THATOTrHYeCKOU
(hopMaMu pedr B COOTBETCTBHH C
HOpMaMI/I pOJIHOFO SA3bIKA.
JIMYHOCTHBIE:

2. Pa3BuBaTh CIOCOOHOCTH K CAMOOIICHKE
Ha OCHOBE KPUTEPUSI YyCIEIIHOCTU
y4eOHON AeSITeTHLHOCTH.
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Karanus.
JdeMoHcTpanum.
Paznoxenue
MEPOKCHIa BOJIOPOJIA
C MMOMOTIBIO
HEOPraHUYEeCKUX
KaTaJm3aTopoB
(FeCl2, Kl u
MPUPOTHBIX
OOBEKTOB,
coJieprKanux
KaTanasy (Chipoe
MsICO, KapTo(deib).
HUneubuposanue
83aumMoO0elicmaus
Jrcenesa ¢ CONAMHOU
KUCTIOMOU ¢ NOMOUbIO
VYpOmponuna.
Koanexyus npooyxmog
NUMAaHUs, NOTYYEHHBIX C
NOMOWBIO IHIUMOB.
JlaGopaTopHbie
onbIThl. 13. [Tosyuenue
KHCJIOPO/JIA C
MTOMOIIIBIO OKCH/IA
mapranna (1V) u
Kamanasvl culpoco

Karanuzatopsl. Karanus.
Tomocennviii u
2emepo2eHHblIl KAMaiu3.
ITpumepsl
KaTaJIUTHYECKHAX
MPOLIECCOB B
MPOMBIIIIIEHHOCTH,
TEXHHKE, OBITY.
DepMEHTHI U UX OTIWYUSA
OT HEOPTaHUYECKUX
KaTaJn3aTopoB.
ITpumenenue
KaTajan3aTopoB U
(bepmeHTOB.

Xapaxmepuszosamuw

KaTaJru3aTophbl U KaTalln3 KakK

CroCcOOBI yIIpaBICHHUS
CKOPOCTBHIO XMMHUYECKOU
peakiuu. Ha ocHoBe
MEKIPEIMETHBIX CBSI3EH C
ouonorueu ycmanagnusamuo
ob1ee, ocoOeHHOE U
enuHUYIHOE 17151 (PepPMEHTOB
KakK OMOJIOTHUYECKUX
KaTajan3aTopoOB.
Pacxkpwvieams nx poib

B Opranusalu )XU3HH Ha

3emiie, a TaK)Ke B MUIIEBOU U

MEIUIIHHCKOM
MPOMBIIIIICHHOCTH.
IIposooums, nabarooams u
onucoLl8ams XUMAYECKAH
SKCIIEPUMEHT C MOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XUMHH.

Kapmodgens.

24 O6parumocTb OOparumbie U Xapaxmepuzoeamb
XUMHUYECKUX HeoOpaTUMBbIE PEaKIIUU. COCTOSIHUSI XMMHYECKOTO
peakiuii. XUMHUYECKOE paBHOBECHUE paBHOBECHS U CIOCOOBI €ro
XUMHYECKOE U CITIOCOOBI €ET0 CMEIIEHUS CMEIIECHUSI.
paBHOBecuHE. Ha MpUMepe MNOTyUEeHUs llpeockaszvieams
JeMoHcTpanuu. ammuaka. Cunmes HamnpaBJICHUE CMELICHUS

OObpaTnmble peakiuu
Ha mpuMepe
MOJIyYSHHsI poJgaHu1a
xxenesa (1) u
HaOJIIoIeHus 3a
CMEIICHUEM
paBHOBECHS 11O
HHTEHCUBHOCTU

ammuaka 8
NPOMBIULIEHHOCHIU.
Tonsamue 06 onmumanbHbix
VCIOBUAX NPOBEOeHUs
MexXHON02UecK020
npoyecca.

XUMHUYECKOTO PABHOBECHS
Py U3MEHEHNUU YCIOBUHI
poBeJeHus oOpaTUMOi
XHMHUYECKOHN peakLnH.
Apeymenmuposams BEIOOD
ONTUMAJIBHBIX YCIIOBUU
MPOBEICHUS
TEXHOJIOTHYECKOTO

PeryassTuBHbie:

1. KoppekTupoBats paboTy 1o Xoxy
BBITIOJTHCHUS 3aJIaHUsI TIPU YKA3aHUU MY
Ha OIINOKH U3BHE.

2. UnentudunmpoBaTh COOCTBCHHBIC
MPOOJIEMBI U ONPEJIENISTH TJIABHYHO
mpooemMy.

Ilo3HaBaTeIbHbIE:

1. Onpenensars NOHATHS, CO3/1aBaTh
00001IIeHHs, yCTaHABIMBATH AHAIOTHH,
KJIACCHU(UIIMPOBATH, CAMOCTOSATEIILHO
BI)I6I/IpaTI> OCHOBAaHHUA U KpI/ITCpI/II/I JJIA
KJIAaCCU(pUKAINY, yCTaHABINBATD
MIPUYUHHO-CIICJICTBEHHBIE CBS3H.

2. YMeeT BBIITOJIHATH JIOTHYCCKHUC
NeHCTBHS aOCTparupoBaHusl, CPAaBHEHHUS,
HaXO0XICHUS OOIINX 3aKOHOMEPHOCTEH,
aHagn3a, CHHTE3a.

3. BHocuth He0OXOAUMEBIE IOIIOJHEHUS U
KOPPEKTHUBHI B IJIaH U CIIOCO0 ACHCTBUS B
Clly4ae PacxXOoXIACHHUS 3TAJIOHA C
peanIbHBIM JIEHCTBUEM U €TI0 IPOLYKTOM.

KoMMyHUKATHBHBIE:

1. [IpyHIMATh O3HIIUIO coOECceTHUKA,
HOHHMMasl TO3UIHIO IPYTOr0, pa3inyarh B
€ro peuym: MHeHHUEe (TOUKY 3pEeHHUs),
JIOKa3aTeNIbCTBO (apTyMEHTHI ), (GaKThl;
TUIIOTE3bI, AaKCHOMBI, TEOPHH.

2. JloroBapuBaThCs O MPaBUIAX U
BOTIPOCAx JJIsl 0OCYKIEHHUS B
COOTBETCTBHH C [TOCTABJICHHOH mepe;]
rpyNIoM 3agadei.

JInyHOCTHBIE:

1. JleMOHCTpUPOBATh HHTEILIEKTYAIbHBIE
¥ TBOPUYECKHE CITOCOOHOCTH,
OTBETCTBEHHOE OTHOLIEHHE K O0YUEHHIO,
NO3HABaTeIbHBIE HHTEPECHl U MOTHBEI,
HarpaBJICHHbIC HA U3yYeHHE TIPEIMETa;
0CO3HAIOT [IEHHOCTH 3/I0POBOTO U
6e3onmacHoro o0pasa >KU3HH.

2. ®opMHUpPOBATh aJCKBATHYIO




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

nporiecca.

Habnrooams u onucvieams
JAEMOHCTPallMOHHBIN
XUMUYECKHUI dKCITEPUMECHT.

CaMOOIICHKY, OCO3HAHHOCTb YUCHHUS U
yueOHOI MOTHBALINH, aAEKBATHOE
pearupoBaHue Ha TPYIAHOCTH.

3. ®opMHUpPOBATH KPUTHUECKOE
OTHOIIICHNE K MH(OPMALIUHU U
n30UpaTeIbHOCTD €€ BOCIIPUSTHS,
yBaKEHHE K HH(POPMAIMU O YACTHOM
YKU3HH U HH()OPMAIIMOHHBIM Pe3ylbTaTaM
JIPYTUx JIOJEH.

azoma (1V).

25 OkucauTensHo- CreneHb OKHCIICHUS U €€ Xapaxmepuszoeambo Peryistunere: 5
BOCCTaHOBUTEIIbHbBIE orpenesneHue 1o popmyie OKHCIUTEIbHO- 1. OcymectBsTh KOHCTaTHPYIOLIHH 1
peakiuu (OBP). COCIUHCHHUS. BOCCTAHOBHUTEIIHHBIE [IPENBOCXUIIAIOLIIH KOHTPOJIb 110
JdemoncTrpauum. OKHCIIUTEILHO- peakuuu Pe3yJIBTaTy H 110 cnoco0y AeHCTBYS,
IIpocretimue BOCCTAHOBHUTEIEHEIE KaK MPOIIECCHI, TPU KOTOPHIX aKTyaJIbHBIM KOHTPOJIb Hd YPOBHE
OKHCIIUTEIBHO- peakuun. OKUCIUTENb U U3MEHSIIOTCSI CTEIICHU HPOU3BOJIBHOTO.
BOCCTAHOBUTEIIbHbBIC BOCCTAHOBHITEIb. OKHMCJIECHHSI aTOMOB. Ilo3HaBaTe/bHbIE:
peakIuu: OKHCIICHHE W Cocmasnsime ypaBHEHHs 1. CoznaBaTh 1 MpeoOpPa3OBHIBATH
B3aUMOJICHCTBHUE BOCCTAHOBJICHUE. OBP MOJACIIN U CXEMBI IJId PCUICHUA 3a1a4.
HMHKa CocraBieHre ypaBHEHHI C MOMOIIBIO MCTO/A KommyHukaruppe:
C COJHOH KHCAOTOH OKUCIATEILHO= SJIEKTPOHHOTO DanaHca. 1. ®opMynHpoBaTh COOCTBEHHOE MHEHHE
1 aesesa © BOCCTaAHOBHUTE/ILHBIX IIposooumv, nabriodame u ¥ [IO3MIIUIO, aPIYMEHTUPOBATH
cynasdarom memu (11). peakiuii MeToa0M onucvLI8amMb XUMUYCCKUN KOOPIMHHPOBATH €& ¢ TIO3UISMH
JlaboparopHeie ONbITHI. SIIEKTPOHHOTO OanaHca. SKCHEPUMEHT C MOMOIIBIO NapTHEPOB B COTPYIHUUECTBE MPH
4. Peakiua POAHOTO sI3bIKa U 513bIKA BBIPA0OTKE OOIIEr0 PEIICHUS B
JAMCLICHIA MEAH XHMHH. COBMECTHOM JIeATETHbHOCTH
HEAESOM JINYHOCTHBIE:
B pacTBOpe cysbpara 1. ®opMupOBaTH IKOJIOTHIECKOE
menu (I1). MBIIIUIEHHE: YMEHUE OLIEHUBATh CBOIO
15. Ilonyuenue JEATENBHOCTD U MOCTYIIKH APYTUX JTIOAEH
BOJOpO/JIa C TOYKH 3PEHHUS COXPaHEHUS
B3aUMOJICHICTBUEM OKpY>Karolleu cpeibl.
KHUCJIOTBI C IUHKOM.

26 DeKTposus. DIEeKTPOJIN3 PacTBOPOB U XapakTepuzoBaTb Perynsitupnpre:
HemoncTpanuu. pacIuiaBoB 3JIEKTPOJIUTOB AIIEKTPOJTU3 KaK 1.IIporHo3upoBath pe3yibTar B
Mopnens Ha IIpUMeEpPE XJIO- pujia OKHCJIUTEIBHO- OCHOBHOM y4eOHbIX (110 00pasity)
AIEKTpOJIN3epa. HaTpUsL. BOCCTAHOBUTEIILHBIN 3aJlaHuy, INIAHUPOBATH AJITOPUTM €TO
Monens OJIEKTPOIUTHUECKOE nporecc. [Ipeacka3piBath BBITOJIHCHHA.
JJIEKTPOJIU3HOM MOJy4YEHUE aJIIOMUHUSL. KaTOJHBIC U aHOJHbIC 2. CooTHOCHTB TIPOMEXKYTOUHLIC 1
BaHHBI JUUTS IIpakTryeckoe 3HaYEHHUE MPOIIECCHI U OTPAXKATh UX Ha KOHCHYHBIC PE3YJIbTaThl CBOCH
MOy YCHUS 3JICKTPOJIN3A. [MUChME JJIsI PacIjIaBOB U ACATENLHOCTH € LEJIbI0 MK C 00pasLoM,




AJIFOMUWHUA.

Tanveanonnacmuka u
calb8aHocmecusl.

BOJHBIX PaCTBOPOB
AIIEKTPOIUTOB. PackphiBaTh
MPaKTUYCCKOE 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 CTPOSHHS UX
aTOMOB U KPUCTAJLJIOB;
obmue hru3nIecKue
CBOMCTBa METAJIJI0B

(moBTOpEHME).

OO01ue XUMHWYECKUE
CBOMCTBA METAJIOB KakK
BOCCTAaHOBUTECIICH:
B3aMMO/JICHICTBHC C
HeMeTaJIaMHt
(ranorenamu, cepoi,
KHCJIOPOJOM),
B3aMOJICHCTBHUEC
IIET0YHBIX Hu
IICJIOYHO3EMCIIBHBIX

METAJIJIOB C BOJIOM.
CBoiicTBa, BEITEKAIOIIHE
M3 MOJIOXKEHUS METaJIJIOB B
AIIEKTPOXUMHYECKOM PSITY
HaIPsHKSHUS
(B3amMoeicTBHIE C
pacTBOpamMu KHUCJIOT

U cOJIel), MeTaJuIoTepMHUs.
Obwue cnocodvl nonyuenus
memannos. IloasaTue o
KOPPO3UH METAIIOB KAK
OKUCTIUMENbHO-60CCMAHOBU
menbHOM npoyecce.
CnocoObl 3alUThI OT HEE.

Ob6obwams 3HAHUS U ACNIaTh
BBIBO/JIbI O 3aKOHOMEPHOCTSIX
TOJIOKECHUS U U3MCHCHUN
CBOICTB METAJIJIOB B
nepuoax u rpynrax
Ilepuonnueckol CUCTEMBI.
Xapaxmepuzosamsb o01IIHE
XUMHUYECKHUE CBOMCTBA
METaJUIOB KakK
BOCCTAaHOBHUTEIICH Ha OCHOBEC
CTPOCHHUS UX aTOMOB U
MOJIOXKEHUSI METAJLJIOB B
3JIEKTPOXUMHYECKOM PSIIY
HaNpsHKECHUSL.

Ilposooums, nabarooams u
OnucoLI8amb XUMAYECKAH
SKCHEPUMEHT C ITOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XUMHH.

Xapaxmepuszosamo u
OITUCHIBATH KOPPO3UIO
METAIIIOB KAK OKUCTUM eNbHO-
B80CCMAHOBUMENLHBLI NPOYECC U
CII0COOBI 3alMTHI METAJIIIOB
OT KOPPO3UH.

MMPEAIOKECHHBIM YUUTCIICM.

ITo3HaBaTe/bHBIE:

1.IIpuMeHsITh METOABI HH(DOPMAITMOHHOTO
MOMCKa, J00BIBACT HOBBIC 3HAHUS, B TOM
YUCIIC C IIOMOIIBI0 KOMITBIOTEPHBIX
CPEJICTB.

2. BeiOoupaer nHautosee a3ppeKTHBHBIC
CIIOCOOBI pelIeHus 3a7ad B 3aBUCUMOCTH
OT KOHKPETHBIX YCJIOBHIA.

KoMMyHHKaTHBHbIE:

1. OpraHu3oBbIBaTh M IUIAHKPOBATh
y4eOHOe COTPYJHHYECTBO C yUHUTEIEM H
CBEPCTHUKAMH, ONPEACNATh LETH |
¢byHKIIN YYaCTHUKOB, CIOCOO0BI
B3aMMOJICHCTBHS; IUIAHUPOBATh  OOIIHE
Croco0bI paboTHLI.

2. Y4uThIBaTh pa3Hblc MHCHUS U
CTPEMUTCS K KOOPIMHAIIMU PAa3THYHbBIX
MO3UIIUIA B COTPYAHHYECTBE.

JINYHOCTHBIE:

1.®opmMupoBaTh CaMOyBaXKEHUE U
SMOLMOHAIIEHO-TIOJIOKUTEILHOE
OTHOIIICHHUE K cebe, BUIHB TOTOBHOCTD
OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO
MO3ULHUI0, KPUTUYHOCTD K CBOUM
MOCTYTIKaM M YMEHHE a/IeKBaTHO MX
OIICHHBATb.

2. ®opMupoOBaTh TOTOBHOCTH K
nepexoay K caMoo0pa3oBaHUIO

Ha OCHOBE y4eOHO-

[I03HABATEILHOW MOTHBALIUH, B

TOM YHCJIE TOTOBHOCTH K

BLIOOPY HaIpaBIICHHS

poUIBLHOIO 00pa30BaHusI.
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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/Ia KaJTHs
(HaTpus).
JlaGopaTopHble ONbITHI.
17. O3nakomiieHuE C
KOJIJIEKLIMEN
HEMETAaJIJIOB.

XUMHYCCKHUE CBOMCTBA
HEMETaJJIOB KakK
OKHMCIIUTEJICH.
BzanmopeiicTtBue ¢
MeTaJlaMy, BOAOPOJAOM U
JIPYyTUMH HEMETaJlJIaMU.
CBolicTBa HEMETAJJIOB KaK
BOCCTaHOBHUTCIICH.
BzaumopeiictBue ¢
OPOCTHIMHU U CIOKHBIMU
BEIIECTBAMHU-
okucnurensMu. Obwas
Xapaxkmepucmuka
2A102€H086.

Xapaxmepuszosams ob1IIE
XUMHUYECKUE CBOMCTBA
HEMETAJIOB KaK
OKHCIINUTEIICH 1
BOCCTAaHOBUTEJIEN HA OCHOBE
CTPOCHUS UX aTOMOB M
[1OJI0KEHUSI HEMETAJLIOB B
pany
3JIEKTPOOTPHUILIATEIIHHOCTH.
Habnooams u onuceieams
XUMHYCCKUI SKCIIEPUMEHT C
ITOMOIIBIO POJHOTO sI3bIKA U
SI3bIKA XUMUU.

PervasiTuBHbie:

1. Pa3BuBaTh yMEHHE CAMOCTOATEIEHO
aJIeKBaTHO OLIEHUBATh MPAaBUIBHOCTh
BBIITOJIHEHUS ACHCTBHS U BHOCUTh
HEOOXOIUMBIE KOPPEKTHBEI B
UCIIOJTHEHHE KaK I10 X0y €ro
peanu3anyy, Tak 1 B KOHLE IeHCTBUS.
Ilo3HaBaTe/IbHBIE:

1. Co3naBatb, IPUMEHSATH U
npeoOpa3oBbIBATH 3HAKU U CUMBOJIEI,
MOJIEJIN ¥ CXEMBI AJISl peIICHNS YIeOHBIX
Y TIO3HABaTENIbHBIX 33/]a4.
KoMMyHHKATHBHBIE:

1.Bnanets quanoruyeckou peusto,
BBIMOJIHSS Pa3IMYHbIE POJIU B TPYIIIIE,
YMEET COTPYIHUYATh B COBMECTHOM
pelIeHny mpoOIeMbl (3a1a9n).
JINYHOCTHBIE:

1. HpI/IMeHHTI) IMMOJTY4YCHHLIC 3HAHU B
MMOBCEIHEBHOM KU3HU.

29 [enemuueckas césaso .
[MoHsATHE O FreHETHYECKOU Xapaxmepuzosamo
Medcoy Kraccamu
CBSI3H U TEHETUYECKOM PsiJie. FCHETUYECKYIO CBSI3b MEWKIY
HeopeanuyecKux u .
I'enernyeckuii psij MeTaia KJIACCAMH OPraHMYECKUX U
OPeAHUYECKUX BeUeCms. .
n HemeTauia. OCOOEHHOCTH HEOPraHMYECKUX COCTUHEHUH U
Lemoncmpayuu.
TFEHETHUYECKOTO Psjia U OTpakaTh €€ Ha ITUChbME
Ipaxmuueckoe . .
reHETUYECKOM CBSI3U B C IOMOIIBIO 0000IIIEHHON
ocyujecmanenue .
nepexodos: OpPraHUYECKON XUMHH. 3aITUCH «IIECTIOYKH MTEPEXOI0BY.
1 Cu Cu 0 B3anmMocBsi3b Konxpemuzuposeams Taxkue
: HEOPraHUYECKUX U CMOYKU YPaBHCHUSIMH
CuSO4 11 Cu p H yp "
- OpPraHUYECKUX BEIICCTB. XUMHYECKUX PEAKIHil.
Cu(OH)2
CuO
2. P 1 P205 [
H3PO4 [ Ca3(P0O4)2
3. C2H50H 1 C2H4
1 C2H4(0OH)2
[
CH3COOH C2H4Br2
30 [pakTnyeckas padora

Ne 3.

I'eneTuueckas CBS3b MCKOY
KJ1aCCaMH1 HCOPTraHUYCCKUX U

IIposooums, nabrodams u
OnuUCHIBAmMb» XUMAYECKUI

PervasiTuBHbIE

1. KoppekTupoBaTh 1eATeIbHOCTD:
BHOCHTH U3MEHEHHS B MPOIIECC C YUETOM
BO3HUKIINX TPYIHOCTEH U OMIHOOK.

2. CocTaBIATh TUTaH OTBETA; pabOTaTh C
TEKCTOM Maparpada u ero
KOMITOHEHTAMH;

3. ®opmynupoBaTh YIEOHYIO 3a/1a9y Ha
OCHOBE COOTHECEHUS TOT0, YTO yiKe
W3BECTHO YUaIlIMMCS, U TOT0, YTO €IIe He
HM3BECTHO.

Ilo3HaBaTeJbHbIE

1. YMeTb caMOCTOSITENHHO TUIAHUPOBATh
MyTH TOCTUKEHUS 1IeJIeH, B TOM YUCIIe
aHI)TepHaTI/IBHI)Ie, OBJIAJICHUC YMCHI/ICM
COITIOCTABJIATH BKCHepI/IMeHTaHLHBIe nu
TEOPETHUYECKUE 3HAHUS C OO BEKTUBHBIMU
peaJH/DIMI/I JXKHN3HU.

2. Ucnionb30BaTh prueMsl paboThI ¢
nHpopmanuei (mouck u oToéop
HMCTOYHHMKOB HEOOXOIUMON HH(POPMALIHH,




OpPraHu4YCCKUX BCHICCTB. OKCIICPUMCEHT JIA
MOATBCPIKACHUSA TeHETUYCCKOM
CBs3U MCIKAY KJIaCcCaMU
HCOPraHUYCCKUX 1
OpTraHNYCCKUX BCHICCTB.

31 [ToBTOpenue u
O06001maTh 3HaHUSA 0 KIacCU(PUKAITUN U 3aKOHOMEPHOCTSIX
0000111eHUE TEMBI . L
MPOTEeKAHUST XUMHYSCKUX PEAKIIUi B OPTAaHUIECKON U
«XHUMHUYECKUE .
PeAKITHID HEOPTraHWYEeCKON XMMUHU. Y CTaHABIIMBATh BHYTPUIIPEIAMETHBIC
’ CBSI3W MEXJy OPTraHHYEeCKON U HEOPTraHUYECKOH XUMHUEH B CBETE
MMOJIrOTOBKA K
N o0111ero, 0COOEHHOTO U €AUHUYHOTIO.
KOHTPOJILHOU paboTe.
32 KonTponpHuas pabora .
No 3 110 Teme [IpoBoauTh pedriekCHUIo COOCTBEHHBIX JTOCTHKCHUN B MMO3HAHUH
5 KJIacCU(HUKAIUHM U 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHIECKUX
«XHUMHYECKHE T . .
peaKITHI peaKkuuii B OpraHu9IeCcKOr 1 HEOPraHWIECKOU XUMUH.
AHanmu3upoBaTh pe3yJbTaThl KOHTPOJIBbHON paboThl U
BBICTPAUBATh ITYTH JOCTHIKCHHUS KEJIAeMOT0 YPOBHS
YCTICTITHOCTH.
33-

34

3aIIII/ITa I'PYHNIIOBBIX 1 MHAWBUAYAJIbHBIX ITPOCKTOB.

cucTeMaTu3anus HHPOPMAaIiH).

KoMMVYHHKATHBHBIE

1. BirageTs MOHOJIOTHYECKOM U
JMAJIOTHYECKON (hOpMaMU peyHr B
COOTBETCTBHH C HOPMaMH POJHOTO
SI3BIKA; BBIPAXKATh CBOM MBICIIH C
JIOCTaTOYHOM MOJTHOTON ¥ TOYHOCTHIO;
2. ®opMUpOBaHUE YMECHHUS CITyIIATh
YYUTEIIS, BECTH TUAJIOT C YYUTEIIEM H
JIPYTHMH yYaIIAMUCS.

JIMYHOCTHbIE

1. IIposiBASITE OTBETCTBEHHOE OTHOLICHUE

K 00Y4EHHIO, YBOKUTEIFHOE OTHOIICHHE
K CTapmiuM U MJIaAIIMM TOBapuIiaM;
OCO3HABaTh IIEHHOCTH 3/I0POBOTO U
Oe3omacHOr0 00pa3a KU3HH.




OCHAIIIEHME VYEBHOI'O ITPOLECCA

Y4eOHO-MEeTOANYECKU KOMIUIEKT JUISI HM3Y4YeHUs] Kypca XuMuu Ha 0a3oBom ypoBHe B 10—I11 kmaccax, cCO3JaHHBI aBTOPCKUM
KOJUIEKTUBOM 11011 pykoBoacTBoM O. C. 'aOpuensiHa, conepXuT, KpoMme y4eOHHUKOB, YU€OHO-METOMYECKHE U IUJAKTHYECKHE NTOocoOus, TeTpaau
JUIS1 BBITIOJIHEHUS JIJAOOPATOPHBIX U NMPAKTUYECKUX padoOT U Jp.

VMK «Xumus. ba3osblii ypoens. 10 kiacey

1. Xumus. bazosslii ypoBenb. 10 kimacc. YuyeOnuk (aBtop O. C. I'abpuensin). 208 c.
Metoaudeckoe mocodue. bazossiii ypoBens. 10 kinacc (aBTopsl: O. C. 'abpuensa, C. A. Cnaakos). 192 c.
Knaura nnsa yuntens. bazossiii yposens. 10 knace (aBtopsl: O. C. I'abpuensu, U. I'. OctpoymoBs, C. A. Cnagkon). 240 c.
Pabouas rerpans. bazoBsiii ypoBenb. 10 xitacce (aBtopsr: O. C. 'abGpuernsn, C. A. Cnaagkos). 144 c.
KonTponsHbie u ipoBepouHbie padoThl. ba3oselil ypoens. 10 knacc (aBropst O. C. ['abpuenss u 1p.). 256 c.
6. Opranndeckasi XUMHUs B T€CTax, 3aaa4ax, ynpaxaeHusx. ba3zossiii yposens. 10 kimacc (aBroper: O. C. I'aGpuensia, U. I'. Octpoymos, E. E.
Octpoymosa). 400 c.
7. XUMHWYECKHI dKCIIEPUMEHT B IIKoyie. ba3oBwiil ypoBeHnb. 10 kitacc (aBTopsl: O. C. 'abpuensn, JI. I1. Batimua). 208 c.
8. Terpanp nis OLIEHKM KadyecTBa 3HaHUN Mo XUMHUHU. bazo-Beiil ypoBeHb. 10 knacc (aBTopsl: O. C. 'abpuensn, A. B. Kynosa). 112c.
9. Xwumwusi. ba3oBsiii ypoBens. 10 kitace. DnexkrpoHHas ¢popma yueOHHUKA.

o~ W

YMK «Xumus. bazossiii yposens. 11 kimace»

=

Xumust. bazoBeiit ypoBenb. 11 kimacc. YueOnuk (aBTop O. C. Mabpuensin). 224 c.
Metoandeckoe nmocodbue. bazossiii yposensn. 11 knace (aBTopsl: O. C. IN'abpuensu, C. A. Cnagkos). 160 c.

Kuwura st yaurens. ba3ossiii ypoBens. 11 kinace (aBroper: O. C. I'abpuensia, U. I'. Octpoymos, C. A. Cnaakos). 272 c.

Pabouas rerpans. ba3oseiii ypoBenb. 11 kimace. (aBTopsr: O. C. I'abpuernsin, C. A. Cnaakos). 176 c.

KonTtponwsHbie 1 mpoBepouHbIe paboThl. ba3oBwiil ypoBeHs. 11 kitace (aBTopsr: O. C. 'abpuensiH u ap.). 224 c.

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

Tetpanpb 1151 OLIEHKU KayecTBa 3HaHUN o XuMuU. ba3oBelil ypoBensb. 11 kiacc (aBTopsr: O. C. 'abpuensn, A. B. Kymnosa). 112 c.
Xwumusi. bazossiit ypoBeHsb. 11 kiacce. DaekTponHast opma ydeOHHKA.

© 0Nk WD
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Hurepuer-pecypcesi:

1. http://www.alhimik.ru TlpencraBiieHbl clieayrpoliue pyOpUKH: COBETHI aOUTYPHUEHTY, YUYUTEII0 XUMHHU, CIPABOYHUK (OYCHb OOJIb- Ias
1MoI00pKa TaOJMIl M CHPAaBOYHBIX MaTEpUAlIOB), Becejiasi XHMMUs, HOBOCTH, OJMMIIMAJIBI, KyYHCTKamepa (Macca HHTEPECHBIX HCTOpHUYE- CKHX
CBEJICHUN ).

2. http://www.hij.ru/ ’)Kypuan «Xumusi ¥ )KU3HB» IMOHSITHO U 3a- HUIMATEJILHO paccKa3biBaeT 000 BCEM HHTEPECHOM, UYTO MPOUCXOIUT B HAYKE U
B MHpE, B KOTOPOM MBI )KUBEM.
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http://www.hij.ru/

3. http://chemistry—chemists.com/index.html DriexTpoHHBI# KypHaTT «XHUMUKA U XUMUS», B KOTOPBIX IMPEJICTABIICHO MHOYKECTBO OITBITOB IO
XAMHUH, 3aHUMATEIILHOW HH(POPMAIINH, TTO3BOJISIONICH yBIIeUb YYCHUKOB SKCIIEPUMEHTAIBHOM YaCThIO IIPEMETA.

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

5. http://www.drofa-ventana.ru 3BecTHOoe M31aTEILCTBO yueO- HO#M suTeparypbl. HOBUHKHM Hay4YHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHUT I10
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 XHMHYECKHX JIEMEH- Tax, MLUTIOCTPUPOBAHHBIN SKCITIEPUMEHTOM.
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