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[TOACHUTEJIbHASA 3AIINMCKA

Pabouas mporpamma cocrtapiieHa 1151 paboTel mo yueOHukam O. C. ['abpuensna «Xumwus. ba3oBeiii ypoBenb» mist 10, 11 kimaccos.
PaGouass mporpamma cpenHero (moiHoOro) oOmiero oOpa3oBaHUsI MO XHMMHH COCTaBieHa Ha ocHoBe denepanbHOTO TOCYIapCTBEHHOIO
00pa3oBaTeNbHOI0 cTaHaapTa odmiero oopazoBanusi. B Hell Takke yYUTHIBAIOTCS OCHOBHBIEC HJIeW U MosoxeHus [Iporpammsl pa3Butus u
(opmupoBaHUsT yHUBEPCATBHBIX YYSOHBIX JICHCTBUM ISl CpEIHEro o0IIero o0pa3oBaHus.

B paboueil mporpamMmme npeaycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHUOB JIEATEILHOCTH O0y4YaeMbIX, MPEJICTABICHHBIX B MporpamMMax
JUIST Ha4aJIbHOTO OOIIEero M OCHOBHOro oOmiero oOpazoBanusi. OgHAaKO colep)kKaHue JaHHOW padoueil mporpaMMbl UMEeT OCOOEHHOCTH,
00yCJIOBJIICHHBIE, BO-TIEPBBIX, MPEIMETHBIM COJIEPKAHUEM U, BO-BTOPBIX, ICUXOJIOTHMYECKUMHU BO3PACTHBIMU OCOOEHHOCTSIMU O0yYaeMbIX.

[Ipy wm3ydYeHUHW XUMHUH, TAC BEAYIIYIO pPOJb HWIpacT ITO3HABATEIbHAS ASSITCIBHOCTh, OCHOBHBIC BHUJBI YYCOHOU JESITCIBHOCTH
00yJaromuxcsi Ha ypoOBHE Yy4YEOHBIX JEHCTBUI BKIIOYAIOT YMEHHS XapaKTEepU30BaTh, OOBSICHATH, KJIAaCCU(PUIMPOBATH, BIAJIETh METOJIaMU
HAYYHOT'O MO3HAHMWSs, IIOJTHO U TOYHO BBIPAXKaTh CBOM MBICIIH, apTyYMEHTHPOBATh CBOIO TOYKY 3pEHHs, pad0OTaTh B TPYMIIC, IPEACTABIATh U
coo0IIaTh XUMHUYECKYI0 HH(OPMALIMIO B YCTHON U MIUCBbMEHHOU hopme U JIp.

OpHo#t U3 BaKHEHWIHNX 3a/1ay OOyYEHHUs] B CpeOHEN IIKOJIEe SIBJISIETCS IOJATOTOBKa OOYyYaromuXcs K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KU3HEHHOTO | TpodeccuoHanbHoro myTu. O0ydaronmecs: 10 KHbI HAYYUTHCSI CAMOCTOSITEJIBHO CTABUTH 1I€JIU U ONPEACHsATh MyTH
X JIOCTHKEHHUSI, UCIIOJIB30BaTh IPUOOPETEHHBIN B IIIKOJIE OIIBIT AESTEIbHOCTH B peaIbHOM KU3HH, 32 paMKaMHu y4eOHOTO mpoliecca.

CoriacHo 00pa30BaTeIbHOMY CTaHAAPTY 2AAGHbIE YeaU CpeOHe20 0Oue20 00pPa3068aHUsL:

1) dopMupoBaHHE IEIOCTHOTO TIPEACTAaBICHUS O MHpE, OCHOBAHHOTO Ha NOPUOOPETEHHBIX 3HAHUSIX, YMEHHUSIX U crnocobax
JIeATEIbHOCTH;

2) TpUOOpEeTEeHHE OIbITa Pa3HOOOpa3HOM JIETEIbHOCTH, ONbITA TTIO3HAHUS U CAMOIIO3HAHMUS;
3) HOArOTOBKA K OCYIIECTBJIECHHUIO OCO3HAHHOIO BEIOOpA MHAMBUIYAIBLHON 00pa30BaTEIbHON UM TPO(PECCHOHATIBHON TPAEKTOPHH.
Bonp11oii BKJIa1 B TOCTHKEHUE ITUX LIeJIel cpeHero o0111ero oopa3oBaHus BHOCUT U3yUeHue XUMUU, KOMOPOe NPU3EAHO 0Decneuumsn:

e (GopMHUpPOBaAHUE CUCTEMbI XUMUYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTUHBI MUPA;

® PasBUTUC JIMYHOCTHU o6yqafonmxcs1, X MHHTCIUJICKTYyaJIbHOC W HPABCTBCHHOC COBCPHICHCTBOBAHHUC, q)OpMHpOBaHI/Ie Y HHUX
TYMAHUCTHUYCCKUX OTHONICHUMN U PKOJIOTHYECKHU uenecoo6pa3Hor0 IIOBCIACHUS, B 6I>ITy n pr,HOBOﬁ JACATCIBbHOCTH,

e BBIPA0OTKY y OOyYarolIMXCsl IMOHMMAaHUS OOIIECTBEHHOM HOTPEOHOCTH B Pa3BUTHHM XUMHM, a Takke (QopMHUpOBaHUE Yy HHX
OTHOIIEHUS K XMMHUH KaK BO3MOKHOU 0071acTH Oy aylied NpakTUYeCKON 1eITeIbHOCTH;

e (dopmupoBaHue yMeHHUI 0€30MacHOTO 0OpaIieHusl ¢ BEIIECTBAMH, UCTIOJIb3yEeMbIMH B TOBCETHEBHOM KU3HHU.

Ienn u3yyeHusi XuMuM B cpeHeH (MOJHOM) IKoJIe:

* (¢opmupoBaHUE y OOYYAIOIIMXCS YMEHHs BHUIETh M IIOHMMAaTh IIEHHOCTh OOpa30OBaHUs, 3HAYMMOCTh XUMHUYECKOTO 3HAHUS s
Ka)kJIOTO YeJI0BeKa, HE3aBUCUMO OT €Tro NpOo(PecCHOHaTIbHON 1esTEeIbHOCTH;

* (QopmupoBaHUE y OOydYalOIIMXCS YMEHMH pa3nudaTh (PakTbl U OLIEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOJBI, BUJIETh HMX CBSI3b C
KPUTEPHUSIMH OIIEHOK U CBS3b KPUTEPHUEB C ONPEICIICHHON CUCTEMOM IIEHHOCTEH, POPMYIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO O3ULIHNIO;

* (dopmupoBaHUe y 00yUarOIIMXCs LIEJIOCTHOTO MPEACTABICHHUS O MUPE U POJIN XUMHUH B CO3JaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTHUHBI MHpPa; YMEHUS OOBSACHATH OOBEKTHI U TPOILECCHl OKPY’KAIOIIEH JeHCTBUTEIBHOCTH — MPUPOIHOM, COIMAIBHOM, KYJIBTYPHOM,



TEXHUYECKOM CpC€Aabl, — HUCITIOJIB3Ys AJI51 3TOTO XUMHUYCCKUC 3HAHUA,

® HpI/IO6peTeHI/Ie O6y‘laIOIHI/IMI/ICH OIIbITa pa3H006pa3H0171 JACATCIBbHOCTH, OIIbITa INTO3HAHUA MW CaMOIIO3HAaHHA, KIIIOYCBBIX HAaABBIKOB,
HMCIOIIUX YHHUBEPCAJIIBHOC 3HAUYCHHC [JI Pas3IMYHbIX BHUIO0B ICATCIBHOCTHU (HaBLIKOB PEICHUA Hp06HeM, IIPpUHATHUS pemeHHﬁ, ITIOHUCKa,
aHaJIn3a 1 06pa6OTKI/I I/IH(I)OpMaI_II/II/I, KOMMYHHUKAaTHUBHBIX HABbIKOB, HABBIKOB HBMGPCHHﬁ, HaBBbIKOB COTPYIHHNYCCTBA, HABBIKOB 0e301macHoro
O6paH_[eHI/I$[ C B€UIeCTBaMU B HOBC@Z[H@BHOﬁ )KI/ISHI/I).

LleHHOCTHBIE OPUEHTHUPHI COAEpKaHUSI Kypca XUMHHU B Cpe/iHEel (TOJIHOM) IIKOJIE HE 3aBUCSAT OT YPOBHSI U3YyUYCHHUS U ONPEACIISIOTCSA
cnenpUKOd XUMHUM KaK HayKd. [IOHATHE «II€HHOCTH» BKJIIOYAET €MHCTBO OOBEKTHUBHOrO (CaM OOBEKT) U CYOBEKTHUBHOTO (OTHOIIIECHUE
cyOBeKTa K OOBEKTY), IIO3TOMY B Ka4ECTBE LIEHHOCTHBIX OPUEHTHUPOB XMMHUUECKOTO 00pa30BaHUs BBICTYNAIOT OOBEKTHI, U3y4YaeMbIe B Kypce
XUMHHU, K KOTOPBIM Y ydamuxcsi (GOpMHUPYETCsl IEHHOCTHOE OTHOIIeHHue. [Ipu 3TOM BeaylIyio pojb UTrparoT MO03HABaTEIbHbIE IEHHOCTH, TaK
KaK JaHHbIA y4eOHBbIM mpeaMeT BXOJUT B IPYINy HPEIMETOB MO3HABATEIbHOIO LIMKJIA, TJIaBHAs LI€JIb KOTOPBIX 3aKJIIOYAETCS] B U3YUEHUU
MPUPOIHI.

OcCHOBY mNO3HaBaTEJIbHBIX IIEHHOCTEH COCTaBIISIIOT Hay4yHble 3HAHUS, HAy4YHBbIE METOJbl TO3HAHHUS, a IEHHOCTHBIE OpHUEHTAIIUH,
bopmupyemMbie y yuaruxcs B MPOLecCce U3yUCHUSI XUMUH, TPOSBIISTFOTCS:

¢ B IIPpU3HAHWU OICHHOCTHU HAYYHOI'O 3HAHMUA, €T0O HpaKTI/I‘-ICCKOf/i SHAYUMOCTH, JOCTOBCPHOCTHU,
® B ICHHOCTH XMMHUYCCKHUX MECTOJOB HUCCJICOAOBAHU KUBOM U HEXXHUBOU IpupoabI;
¢ B IIOHHMAaHHH CIIOKHOCTHU U IIPOTHUBOPCUYNUBOCTHU CaMOTI'O IIPOIE€CCa MO3HAHUA KaK U3BCYHOI'O CTPEMIICHUA K Hctune.

B kxadecTBe OOBEKTOB HGHHOCTCﬁ TpyAa U ObITa BBICTYITAKOT TBOPYCCKasdA COo3uAaTciibHass ACATCIBHOCTD, 3,[[0p0BBII>1 06pa3 JKHN3HH, a
OCHHOCTHBIC OPUCHTAIUN COACPIKAHUA KypCa XUMHUHU MOTYT paCcCMaTpUBaTLCS KaK (I)OpMI/IpOBaHI/Ie:

®  YBAXUTCIIbHOI'O OTHOMICHMUS 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€30ITaCHOTO MCIIOJIb30BaHUS BEIIECTB B IIOBCEIHEBHOM )KU3HU;
* CO3HATEJIBbHOIO BbIOOpa Oyay1iei mpodeccuoHaIbHONU AesITETbHOCTH.

Kpr XUMHNHN O6J'Ia,Z[aCT BO3MO>XHOCTAMM JIA Q)OpMHpOBaHI/If{ KOMMYHHWKATHUBHBIX HCHHOCTeﬁ, OCHOBY KOTODPBIX COCTAaBJIANOT HPOLCCC
O6IJ_ICHI/IH, I'paMOTHas pCyb.

HCHHOCTHBIC OpUCHTAIUHN KYpCa HAITPABJICHbI Ha BOCIIUTAHUC Y 06yqafonmxc51:
¢ IIpaBHUIJIBHOI'O UCIIOJIb30BaHMUA XUMHIECCKOU TCPMHUHOJIOTHUHU U CUMBOJIMKH;
hd HOTpe6HOCTI/I BCCTHU AHAJIOI, BEICIIYIIMBATh MHCHHUEC OIIIIOHCHTA, Y4aCTBOBAaTh B IMCKYCCHUMH,

* cnocoOHOCTH OTKPBITO BbIpAXKaThb U aPIr'YMCHTHUPOBAHO OTCTAUBATH CBOIO TOYKY 3PCHUSL.

O0mas xapakTepucTuKa y4eOHOro Kypca
KecTkuit TMMUT BpeMEHHU, OTBEICHHBIN HAa MU3y4YEHHE XUMHUU Ha 0a30BOM YpPOBHE, U COOTBETCTBUE OOpa30BaTEIbHOMY CTaHAAPTY
OIpEeJIeTNIIN TIIATEJIbHbIN 0TOOP colepKaHus Kypca XUMUU, KOTOPBIM TTO3BOJIUT:

e COXpPaHUTh AOCTATOYHO ILEJIOCTHBIM M CHUCTEMHBIN KypC XUMHH, KOTOpPBIH (OpMHUpOBajICsS Ha MPOTSHKEHUHU JIECSITKOB JIET, KaKk B
COBETCKOM, TaK U B POCCUUCKOM IIKOJIE;

L4 OCBO60)II/ITB KYPC OT U3JIUIIHC TCOPCTUZUPOBAHHOTO U CJIOKHOT'O MaTCpuralia, IJid OTpa6OTKI/I KOTOpPOToO Tpe6yeTC$I HEMaAJI0 BPEMCHU ]



¢ MaKCHUMAaJIbHO COKPATUTh Ty OMHUCATEIbHYIO YaCTh B COAEPKaHUM YUEOHON AUCHUIUIMHBI, KOTOpPasi HOCUT cyry0o 4YacTHBIM XapakTep U
yMECTHAa, CKOpee, /ISl TPO(PUITBbHBIX IIKOJ U KJIACCOB;

® BKIKOYUTH B KYpC Marcpual, CBSI3aHHBIM C HOBCCI[HGBHOﬁ KHU3HBIO YCJIIOBCKaA, C 6y)1yLueI71 HpO(l)eCCHOHaHBHOfI JACATCIBbHOCTBIO
BBIITYCKHHKA, KOTOpasa HEC UMECT SAPKO BBIpa}I(eHHOﬁ CBSI3U C XIMHECH.

Metonosnornueckoii OCHOBOIl MOCTPOEHUST Y4E€OHOIro COAEp)KaHUSA XUMHUH IS cpe/iHel Kokl 0a30BOI0 YPOBHS SBUJIACH UO€A UHMEPUPOBAHHOZ0
Kypca, HO He ecmecmeo3HAHUA, 4 XUMUU .

CTpyKTypa mnOpeajaraeMoro Kypca pemaeT ABe MpoOjeMbl HMHTerpanuu B oOyueHun xumuu. IlepBas — 310 snympunpeomemmas
unmezpayus y4eOHOU AUCHUIUIUHBI «XUMHs». Mnes Takoil MHTErpanu JUKTYET CICAYIOIIYI0 OYepEeIHOCTh U3YUCHUs pa3JeiioB XUMHUU:
BHayaje H3y4yaeTcs OpraHuyYecKasl XUMMsA, a 3aTeM — XuUMHUs oOmas. Takoe cTpyKTypupoBaHHE OOYCJIOBJIIEHO T€M, 4TO 00O0OlLIeHHE
COJIep>KaHUs IIpeIMEeTa MTO3BOJISIET Ha 3aBEPIIAIOIIEM dTare c(hOPMUPOBATH Y BBIITYCKHUKOB CPEIHEH MIKOJIBI MPEACTABICHUE O XUMHUH KaK O
LICJIOCTHOM HAayKe, II0Ka3aTh €IUMHCTBO €€ MOHSATHH, 3aKOHOB U T€OPHUM, YHUBEPCAIBHOCTh U IPUMEHUMOCTb UX KaK JJIs1 HEOPraHUYECKOM,
TaK U JJ1 OPraHn4YeCcKON XUMUH.

Btopas — 3To mescnpeomemnas unmeepayusi, IO3BOJISAIONIAs Ha 6a3e XUMUU OOBESIUHUTH 3HAHUS 110 (PU3HKE, OMOJIOTHH, Teorpaduu,
SKOJIOTHUH B €IMHOE ITOHUMAaHUE TIPUPOIBI, T. €. CPOPMHUPOBATH LEJIIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKPY>Karolllero Mupa. ITo
MO3BOJIUT CTAPIIEKIIACCHUKAM OCO3HATh TO, YTO 0€3 3HAHUM O XUMHUU BOCIPUSITUE OKPYKAIOIIEro MUpa OyIeT HEMOJIHBIM U YIIEPOHBIM, a
JIIO/1IM, HE MNOJyYMBIIME TAaKUX 3HAHUM, MOTYT CTaTh HEOCO3HAHHO OIMACHBIMH JJIsl 3TOTO MHUpa, TaK KaK XMMHYECKU HErpPaMOTHOE
oOpallleHHe ¢ BelecTBaMU, MaTepUaJIaMU U IPOLIECCAMU I'PO3UT HEMaJIbIMU Oe/1aMH.

Kpome 3Tux AByX BeAylIMX MHTETPUPYIOINUX UIAEH, KypC pealnu3yeT U ele OOHY — UHMe2payuro XUMU4eCKux 3HaHUl ¢ 2yMaHUumapHviMu
oucyunIuHamuy: UCTOPUEH, JTUTEepaTypoil, MUPOBON XYJ0’KECTBEHHOM KyJIbTYpoil. DTO, B CBOIO OYepelb, MO3BOJSET CPEeACTBAMU yueOHOIro
npeaMeTa IIoKa3aTh poOJb XMMHUM U B COLUAJIbHOM cdepe uYeloBeYEeCKOMW AesITEIbHOCTH, T. €. IOJHOCTBIO COOTBETCTBOBATH HJECSIM
00pa3oBaTeILHOTO CTaHapTa.

OcolOenHocTH colep:kaHusi 00y4YeHHS] XMMHUHU B cpeiHel (MOMHOM) mKoje 0OyCIOBJIE€HblI CHeU(PUKON XMMUM KaK HayKU M MOCTaBJIEHHBIMHU
neassMu. OCHOBHBIMHU IIpOOJIEeMaMy XUMHHU SBJISIIOTCS U3YUYE€HHUE COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCHMOCTH HUX CBONCTB OT CTPOEHUS,
MOJIy4E€HHE BEUIECTB C 3aJJaHHBIMHA CBOMCTBAaMHU, UCCIIEJOBAHUE 3aKOHOMEPHOCTENM XUMHUYECKUX PEAKIUN U IIyTEH YIPABJICHUS UMH B LEJISAX
MOJIy4eHHsI BEIIEeCTB, MaTepHaJioB, 3Hepruu. [loaTtoMy B paboueil mporpamMMe Nmo XMMHM HaILUIM OTPaKE€HHE OCHOBHBIE COJIep>KaTeIbHbIE
JINHUU:

e «BemiecTBo» — 3HaHHS O COCTAaBE€ U CTPOCHUM BEIIECTB, UX BAXKHEUIINX (PU3NYECKUX U XUMHUYECKUX CBOMCTBaX, OMOJIOTUYECKOM
JIEVCTBUH.

e «XuMHUYECKas peaKlHs»» — 3HaHUS 00 YCJIOBHUSAX, B KOTOPBIX MPOSIBISIIOTCS XUMHUUYECKHE CBOMCTBA BEIIECTB, CIOCO0AaX yIpaBICHUS
XUMHUYECKHUMH MPOIIECCAMU.

L4 ((HpI/IMCHCHI/Ie BCHICCTB» — 3HAHMHA U OIIBIT HpaKTI/I‘{CCKOﬁ ACATCIBHOCTHU C BCUHICCTBAMU, KOTOPBIC HauboJiee 4acTo yHOTpe6HHIOTC$I B
MOBCEIHCBHOM KHU3HH, HTUPOKO UCITOJIB3YIOTCA B IIPOMBIIIJIICHHOCTH, CEJIBCKOM XO3$II\/’ICTBG, Ha TpaHCIIOPTEC.

e «SI3BIK XUMHI» — CHUCTE€Ma BaXXHEUIINX MOHATUN XUMUU U TCPMHHOB, B KOTOPbIX OHH OIMUCBIBAIOTCA, HOMCHKJIATYpa HCOPTaHUYICCKUX
BCIICCTB, T. €. UX HAa3BaHUsL (B TOM YHCJIC U TpI/IBI/IaJ'IBHBIe), XUMHUYCCKHUC (I)OpMYJ'ILI U YPaBHCHU, a4 TAKIKC IIpaBUJIa IIEpeBOaa I/IH(I)OpMaI_[I/II/I C
CCTCCTBCHHOI'O sA3bIKa HA A3BIK XMMHWHU U O6paTHO.

MecTo npeaMera B y4eOHOM IJ1aHe

denepanbHbIA TOCYNAPCTBEHHBINM 00pa30BaTebHBINM CTaHAAPT TPEIyCMaTpUBaAEeT HU3YyUYCHHE Kypca XHMHU B cpeaHed (MOJIHOM)



IIKOJIE KaK COCTaBHOM YacTH npeaMeTHOH obnacTu « ECcTecTBEHHOHAYYHBIE TTPEIMETHD.

B ba3ucHom yueOHOM mjlaHe cpeaHed (IOJHOM) IMIKOJbI XUMMs BKJIIOYeHa B pasnen «CopaepkaHue, (GopMHUpyeMOE y4YaCTHHKAMU
00pazoBaTeILHOrO Iporeccay. O0ydarommecs: MOTyT BEIOpATh 15l U3yUYSHUS WJIM HHTETPUPOBAHHBIM KypC €CTECTBO3HAHUS, WIIM XUMUIO, KaK
Ha 6a30BOM, TaK U Ha yIiIyOJIEHHOM ypOBHE.

PabGouass mporpaMma 1Mo XuUMHHU JUIsi cpeaHero (moiaHoro) odmiero obpa3oBaHUsi Ha 0a30BOM YPOBHE COCTaBJIEHA M3 pacyeTa 4acos,
yKa3a"HHbIX B bazucHom yue6HOM miaHne oOpa3oBaTeIbHBIX YUPEXkKIeHHUI 0011ero oopa3oBanus: no 1—2 yaca B HeJlemIO.

Pe3ysbTaThl 0CBOEHHS Kypca

JesatenbHOCTh yuyuTenss B OOyYEHMM XHMHUU B CcpenHell (MOJIHOM) IIKOoJIe NOJKHA OBbITh HampaBieHAa Ha JIOCTHXKEHHUE OO0Yy4JaroIIMMUCS
CIETYIOIIUX JIUYHOCHHBIX Pe3YbMAM08:
— B LIEHHOCTHO-OPUEHTAIIMOHHON chepe — oco3HaHnue pOCCUNCKON rpakJIaHCKOW UJAEHTUYHOCTH, ITATPUOTU3MA, YyBCTBA T'OPJIOCTH 3a
POCCHIUCKYIO XUMHYECKYIO HAYKY;

— B TpPYyHOBOH cdepe — comoeHocmb K OCO3HAaHHOMY BBIOOpDY MdajibHEiIIe oO0pa3oBaTEIbHON TPAaeKTOPUM MM TPYAOBOU
NesITeIbHOCTH;
— B TIO3HABATEJIbHOW (KOTHUTHMBHOM, WHTEJUIEKTyaJlbHOW) cdepe — ymeHue yNPaBIATh CBOCH IMO3HABATEIBLHOW IESITEIIHBHOCTHIO,

20MOBHOCMb U CNOCOOHOCHbL K 00Pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKECHUU BCEH YKU3HU, CO3HATEIILHOE OTHOIICHUE K
HETIPEPHIBHOMY OOpa30BaHUIO KaK YCIIOBUIO YCIICIITHOW PO ecCHoHanbHON U OOIIIECTBEHHOM JEsITeIIbHOCTH,

— B cepe cOepexeHUs 30POBbSI — NpuHsmue u peaiuzayus NEHHOCTESH 3J0pOBOro u 0Oe3omacHOro oOpasa >KWU3HH, Henpusimue
BPEIHBIX MPUBBIYEK (KypEeHUs, YHOTPEOJICHUS aJIKOTr0Jisi, HAPKOTUKOB) HA OCHOBE 3HAHUN O CBOMCTBAaX HAPKOJIOTUUYECKUX U HAPKOTHUYECKUX
BEILIECTB.

Memanpeomemnusie pe3ynibmamol 0c60eHUSA 8bINYCKHUKAMU CPeOHell (NOIHOIL) WKONbL KYPCa XUMUU:

—  uUcnoiv3o8amue yMEHHUN U HABBIKOB Pa3jIUYHbIX BUJAOB MO3HABATEILHON NIEATEIHBHOCTH, MPUMEHEHUE OCHOBHBIX METOJOB MTO3HAHUS
(cuctemMHO-MHGOPMAIMOHHBINA aHAJIN3, HAOJIOJIEHWE, W3MEpPEHHEe, NPOBEIACHHE ODKCIECPUMEHTA, MOJCIIMPOBAaHUE, HCCIIEA0BATEIIHCKAs
NeSITEJIbHOCTD) JJIsl U3YUYEHUS Pa3IUIHbIX CTOPOH OKPY KarOIIeH 1eiCTBUTEIILHOCTH;

— @ladeHue OCHOBHBIMH WHTCIUICKTYAIILHBIMU ONepalusMu: (GOopMyIMpOBKa THUIIOTE3bl, aHAJINW3 W CHHTE3, CpPaBHCHHE W
cucTteMaTu3aiys, 0000IIeHre U KOHKPETU3AIlHs, BBISIBJICHHUE IPUUUHHO- CJICJICTBEHHBIX CBSI3€M U MOMCK aHAJIOTOB;

— nosHaHue 0OBEKTOB OKPYKAOIIETO MHUPa OT OOIIETO Yepe3 0COOCHHOE K €TMHUYHOMY;

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

— yMeHue OTIPEIICIISATH SN U 3a]1a9H JASSITSIIbHOCTH, BRIOUPATh CPEJICTBA peaTU3aIiH 1€ U IIPUMEHSTh UX Ha MPaKTHKE;

—  UCNONb308aHUe PAINYHBIX HCTOYHUKOB JJIsI MOJTYYEHHUS XUMHUYECKOW HHGOOpMaluU, MOHUMaHHE 3aBHCHMOCTH COJAEp)KaHUS U
hopmbl peacTraBieHuss HHPOPMALIUK OT LIeJe KOMMYHUKAIlUM U aJipecarta;

— YMeHue TPOAYKTHUBHO OOIIATHCS M B3aUMOJIEUCTBOBATh B MPOLIECCE COBMECTHOM JESTEIbHOCTHU, YUYMTHIBATH MO3UIUU JIPYTHUX
YYaCTHHUKOB JIESITEIbHOCTH, 3(D(EKTUBHO pa3periaTh KOH(MIUKTHI;

— 20mo8HOCMb W CIIOCOOHOCTH K CaMOCTOATENIbHON HWH(GOPMAIlMOHHO-MO3HABATEIbHON JI€ATENILHOCTH, BKJIIOYasi yMEHHE
OPHUEHTHUPOBATHCSI B PA3JIUUYHBIX UCTOUYHUKAX MH(GOPMAIMU, KPUTHUECKH OIIEHUBATh U MHTEPIIPETUPOBATH MH(POPMALIHIO, MOIYyYaeMyI0 U3
pa3INYHBIX UCTOYHUKOB;

— YMeHue WCTOJIb30BaTh CPEJACTBA MHPOPMAIITMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHOJorui (nanee — MKT) B penieHnn KOTHUTUBHBIX,
KOMMYHMKAaTHUBHBIX M OpPraHU3allMOHHBIX 3aJlad C COOJIOJEHUEM TpeOOBaHUN HJProHOMHUKH, TEXHUKH OE30IIaCHOCTH, THUIHEHBI,



pecypcocbOepexeHus, MPaBOBBIX U ATHYECKUX HOPM, HOPM MHDOPMAIIMOHHON 0€301acHOCTH;

— 8Jlladenue SI3BIKOBBIMU CPEJICTBAMH, B TOM YHCJIE€ U SI3bIKOM XUMHU — yYMEHHE SICHO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUYKY 3pPEHUS,
HCIIOJIH30BATh aJICKBATHBIC SI3bIKOBBIE CPE/ICTBA, B TOM YUCJIE W CUMBOJIbHBIC (XMMHUYECKHUE 3HAKH, (POPMYJIBI U ypaBHECHUS).

Ilpeomemnvimu pe3ynrbmamamu U3yueHus: XMMUM Ha 6a30BOM yPOBHE Ha CTYIIEHH CpeAHEro (MOJIHOTO) 00111ero o0pa3oBaHusl SBISIOTCS:

1) B mo3HaBaTENLHOM cdepe:

— 3HaHue (IIOHUMAaHHUE) U3YUYECHHBIX ITOHATHI, 3aKOHOB U TEOPUH;

— YMeHue ONHCHIBATh JEMOHCTPAIMOHHBIE U CAMOCTOSITEIbHO IPOBEJECHHBIC SKCHEPUMEHTHI, UCHOJIb3Ys IJIsI ATOrO €CTECTBEHHBIM
(pycckuii, poaHOM) SI3bIK U SI3bIK XUMUH;

— yMeHue Kiaccu(PUIUPOBATh XUMHUYECKHUE AJIEMEHTHI, IPOCThIC U CIIOKHBIE BEIIECTBA, B TOM YHCJIEC U OPraHUYECKUE COECIUHEHHUS,
XUMHUYECKHUE PEAKIUU 10 Pa3HbIM OCHOBAHUSIM;

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

— 20MOBHOCMb TPOBOJAUTH XUMHUUYECKHUH SKCIIEPUMEHT, HAaOII0AaTh 3a €ro MpoTeKaHueM, (UMKCUPOBATh PE3yIbTAaThl CAMOCTOSITEILHOTO U
JIEMOHCTPHUPYEMOTI'O SKCIIEPUMEHTA U J€JIaTh BEIBOBIL;

— ymeHnue QGOPMYIUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOWCTBAa HEU3YYCHHBIX BEIIECTB MO AaHAJIOTHH CO
CBOMCTBAMM U3yYEHHBIX;

— NOUCK UCTOYHUKOB XMMHUYECKOW MH(OpMalUU, MOodydyeHue HeoOXoauMou uHpopMaluu, €€ aHalu3, U3TOTOBJICHUE XUMHUUYECKOTO
UH(POPMAIIMOHHOTO MPOAYKTA U €T0 IPEe3€HTaLIMS;

— enadenue 00s3aTEIILHBIMH CIIPABOYHBIMH MatepuaiiamMu: llepumoandeckoit cucreMoil xumudeckux 3jiemeHToB J[. 1. Menpaerneena,
TaONHULIEH paCTBOPUMOCTH, PIIEKTPOXUMHUUYECKUM PSIJIOM HAMPSDKEHUN METAJJIOB, PSAOM 2JIEKTPOOTPUIIATEIILHOCTH — TSI XapaKTePUCTHUKH
CTPOEHUSI, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XMMMYECKHX 3JiIeMeHTOB [-IV mepuonoB m oOpa30BaHHBIX MMHU MPOCTBIX U CHOMXKHBIX
BEIECTB;

— ycmamnoeéneHue 3aBUCUMOCTH CBOMCTB U MPHMEHEHUS! Ba)KHEHIIINX OPraHUYECKHUX COEJIMHEHUN OT MX XMMHUUYECKOIO CTPOEHHUS, B TOM
yuciie 1 00yCIOBIEHHBIX XapaKTEPOM ATOTO CTPOSHUs (MpeIeIbHbIM WIIN HEMpPeIeIbHbIM) U HATUUYHEeM (YHKIIMOHAIBHBIX TPYIII;

— Moldenuposarue MOJEKYJ BaXXHEUIIINX HEOPraHUYECKUX U OPraHU4YeCKUX BEIIECTB;

— HNOHUMAaHUe XUMUYECKOU KapTUHBI MUPA KaK HEOThEMJIEMON YaCTH LIEJIOCTHON HAyYHOU KapTUHBI MUPA;

2) B LIGHHOCTHO-OPHUEHTAI[MOHHOU cepe — aHaIu3 U OLIEHKA IOCJIEACTBUN I OKpPY KAIOIIeH cpeapl ObITOBOM M MPOWU3BOJICTBEHHOM
JIeSITeIbHOCTH YeJI0BEKa, CBA3aHHOM C MPOU3BOJICTBOM U NEepepadOTKON BaXKHEHIIINX XUMHUYECKUX ITPOTYKTOB;

3) B TpyaoBou cdepe — nposedeHue XUMHUYECKOTO SKCIEPUMEHTA; pa3sumue HABBIKOB YUYEOHOMH, IMPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPUYECKOU JAESATEIILHOCTHU NPU BBITIOJHEHUU HUHANBUAYAJIBHOTO TIPOEKTA MO XUMHUU;

4) B cdepe 310pOBOTO 00pas3a KU3HU — CoO1r00eHue TTPaBUIl 0€30MacHOTO OOpaIleHusl ¢ BEIIECTBAMH, MaTEpHAIAMHA U XUMHUYECKUMH
MmpolieccaMy; OKa3aHWE TMEPBOU IOMOIIM MPU OTPABIICHHSIX, O0KOTaX W JAPYrUX TpaBMaxX, CBS3aHHBIX C BEIIECTBAMHU M J1abOpaTOpPHBIM
000pyI0BaHUEM.

COJAEPXAHUME KYPCA

Ba3zossblii yposens. 10—11 kaaccnl

ConmepxaHue Kypca XapaKTepU3YyeTCsl IIEJOCTHOCTBHIO M CHUCTEMHOCTBIO Yy4eOHOro IpeaMeTa, Ha OCBOCHHE KOTOPOrO OTBEJICHO



HEOO0IBIIIOE, )KECTKO JUMUTHPOBAaHHOE yueOHoe Bpems. OtoOpaHHOe 1151 6a30BOTO 00YyUE€HUs] XUMHU COJIEp>KaHUE TTO3BOJISIET U3y4daTh €ro 1
B pexxuMe 1 nnu 2 yacoB B Henenro. B nocinennem citydae y 00y4arommuxcsi MOsIBUTCSI BO3MOYKHOCTb He BPOX0OUmb, d U3y4ams, He 3HAKOMUMbCA,
a yceausamsb 3T0 cojepkanue. OCOOEHHO Ba)XKHO 3TO JJIsI T€X YYaIIUXCs, KOTOpPbIE HE HMMEIOT BO3MOXXHOCTH H3ydaTh XHUMHIO Ha
yriyOJIEHHOM YpPOBHE (M3-3a OTCYTCTBHSI TaKMX KJIaCCOB B IIKOJIE€), HO TEM HE MEHee cOoOuparoTcs CIaBaTh €AWHBIA TI'OCYJapCTBEHHBIN
DK3aMEH M0 XMMHUMU.

Kypc dyeTko nenurtcs Ha 1Be paBHbIE 110 OTBEJICHHOMY Ha UX M3YYE€HHE BPEMEHHU YaCTH: OPTaHUYECKYI0 XMMHUIO U OOIIYI0 XMMHUIO.

CTpyKTypUpOBaHUE Kypca OPTraHMYECKOM XHMHHU OIpEAesseTCs] HAeeH pa3BUTHUS yYalMXCS HENMPO(MIBHBIX KJIACCOB CPEIACTBAMU
yuebHoro npeameta. C 1eNbl0 YCHUJIEHUS POJM JEAYKIMM B OOYYEHMHM XHMMHM BHayajle JAlOTCsl KPATKHE TEOPETHUYECKHE CBEIACHHUS O
CTPOCHHH, KIaCCU(PUKAITNHI, HOMEHKJIATYPE OPraHUYECKHX BEUIECTB, OCOOCHHOCTSIX PEaKIHil C X yYaCTHEM.

ChopmMupoBaHHbIE TaKUM 00pa3oM TEOPETHUYECKHE 3HAHUS 3aTE€M pPa3BUBAIOTCS Ha (PAKTOJOTMYECKOM MaTepuasie IpHU pacCMOTPEHUU
KJIaCCOB OPraHWYECKUX COEeNMHEHHI. B CBOIO odepens TakOW MOAXOJ ITO3BOJISIET M TIyO)Ke HM3Yy4YUTh CaMH KiacChl. Tak, OCHOBHBIE
MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHMSI OPraHMYECKuX coequHeHui A. M. ByTiepoBa 3aKpemisioTcsl IpU U3YyYEHHUHU YIJIEBOJOPOJIOB
(alKaHOB, AJIKEHOB, /HCHOB, AJKWUHOB, apE€HOB) W WX IMPHUPOAHBIX HCTOYHUKOB (IMMPUPOJHOTO Tra3a, HEPTH W KAMEHHOTO YIJA),
KHCJIOPOJACOJEPKAILIMX OPraHUYECKUX COEIMHEHUM (CUPTOB, (heHoJa, aabJIeru/oB, KapOOHOBBIX KHCIOT, CJIIOKHBIX 3(UPOB, KUPOB U
YTJIEBOJIOB) M A30TCOJAEPIKAIIMX OPTraHUYECKUX COCIUHEHHH (aMHHOB, aMUHOKHCIIOT, OCJIKOB M HYKJIEHMHOBBIX KHCJIOT). 3aBepIIaeT Kypc
OpPraHMYeCcKON XMMHUHU pa3zaesl «XUMHUs U KU3Hb», I7le 00ydaroluecs 3HaKOMSITCSl ¢ TAKUMHU Ba)XXKHBIMHU B IIPAKTUYECKOM U OMOJIOrMYECKOM
OTHOIIICHUH BEIIECTBAMH U MaTepHualaMu, KakK IIacTMacChl M BOJIOKHA, (pEpMEHTHI, BATAMUHBI, TOPMOHBI U JICKAPCTBA.

OCHOBHBIM  KpuTepuem oTOopa (aKTHYECKOro MaTepuajia Kypca OpraHMYecKOM XUMHUU SBISIETCS HAes  pealu3aluu
MPaKTUKOOPUEHTUPOBAHHOI'O 3HAUEHUSI 00BEKTOB OPraHNYECKONM XMMHUU (COETUHEHUN U PeaKInii).

Nnes o Beaymen poiad TEOPETHUECKHMX 3HAHUW B TIPOIECCE€ IMO3HAHWS MHUpa BEHISCTB M PEaKIUid cTajla OCHOBHOM M s
KOHCTPYHUpPOBaHUs Kypca oOmiei xumuu. Ha ocHOBe eIMHBIX MOHSATHH, 3aKOHOB M TE€OPUM XMMHH Yy CTapIIEKJIACCHUKOB (opMupyercs
LIEJIOCTHOE MPEJACTABICHHE O XHUMHYECKOM HAayKe, O XMMHYECKOM KapTHHE MHpa, KaK COCTABHOM YaCTH €JWHOU €CTECTBEHHOHAY4YHOM
KapTHUHBI MUpA.

B kypce oOuieit xumumn BHaudajae yriyOJIsSIFOTCS U pACUIMPSIIOTCS 3HAHMS, MOJyYEHHbIE 00y4YarolIIUMUCS U3 Kypca OCHOBHOM IIKOJIBI, O
CTPOEHHMHM aTOMa M BellecTBa Ha ocHoBe llepuoanueckoro 3akoHa u Ilepuoamueckoit cuctemsl JI. M. MenneneeBa, oOmux cBoOHCTBax
KJIacCOB OPraHWYEeCKUX M HEOPraHMYECKUX COEJIMHEHMH (KHUCJIOT, OCHOBaHUM, aM@OTEpHBIX COEAWHEHUI) B CBETE€ TEOpUU
SJIEKTPOJIMTUYECKON aucconnanuu. Jlanee paccmarpuBaeTcs KiacCHU(pUKALM XUMHYECKUX PEAKIMA B OpPraHUYEeCKOW M HEOpPraHHMYECKOM
XUMHM. 3aBEPIIAET KypC 3HAKOMCTBO CTApIIEKJIIACCHUKOB C NEPCHEKTUBAMY PA3BUTHSI XUMHYECKON HAYKH U XMMHUYECKOI'O IPOU3BOACTBA, C
npo6iieMaMH OXpaHbl OKPY’KaIOIIEH cpeabl OT XUMHUYECKOI0 3arpsA3HEHUS U Ty TSIMU UX PEILLICHUS.

OPITAHMYECKA A XUMUA

Habmonenue, npeanonoxkenue, runore3a. [lonck 3akonomepHoctei. HayuHsiit sxcriepumMeHT. BeiBo.

Teopusi crpoeHusi OPraHudeCKUX COeMHEHU

IIpenmer opranuydeckoil XuMHUH. MeCTO M 3HAUYEHHUE OPraHUYECKOM XHMHHU B CHCTEME €CTECTBEHHBIX HayK. BalleHTHOCTb.
Xumudueckoe crpoeHre. OCHOBHBIC TTOJOXKECHUSI TCOPUH CTPOCHHS OPTaHUUECKUX COCIMHCHUN. Y2nepoouvlil ckeiem opeaHuueckol MoJeK)ibl.
Kpamnocmv xumuuecxotui césaszu. I3omepust U nU30MepHI.



Yri1eBo10POAbI U UX NMPHUPOJHbIE HCTOYHUKH

A 1 x a H bl. [IpypoaHblii Ta3, €ro cocTaB U NPUMEHEHUE KaK MCTOYHHUKA DHEPIrMU M XHMMHUYECKOIO ChIpbs. I'oMonoruueckui psig
NpeaebHbIX YIJI€BOAOPOAOB. M30Mepuss M HOMEHKJATypa ajKaHoB. MeTaH M 3TaH Kak IpeacTaBUTeNnHn ankaHoB. CBoiicTBa (ropeHue,
peakuMu 3aMelleHus, MUPOIu3, neruiapupoBanue). Ilpumenenue. Kpexune u uzomepuszayus aikaHos. Ankuivhvle paouxansl. Mexanuzm
€80000HOPAOUKANTLHO20 2A/102EHUPOBAHUSL ATIKAHOS.

A 71 K € H bl. DTUJIEH KaK NpeJICTaBUTENb aJKeHOB. [lolyuyeHue sTuieHa B IPOMBIIIIIEHHOCTH (IETUAPUPOBAHUE 3TaHA) U B JJaOOpaTOpUun
(nernapatanust staHona). CpolicTtBa (ropeHue, OpoMupOBaHHE, THApaTalus, IOJUMepHu3alus, OkKuciaeHue pactBopoM KMnOg4) u

npumeHenue stuieHa. [lonmustunen. Ilponunen. Cmepeopezynrapnocmos noaumepa. OCHOBHBIE TIOHATHSI XUMHHU BBICOKOMOJICKYISPHBIX
coeMHeHnM. Peakuinn noauMepusanuu.

J m e H bl. byranuen u uW30OpeH KakK NOPEACTaBUTEIU JUCHOB. Peakuuu NOPUCOEAMHEHUs C YYaCTHEM COMNPSHKEHHBIX JHUEHOB
(OpomMupoBaHUE, NOJIUMEPU3ALIHS, 2UOPO2AN02EHUPOBAHUe, cuopuposarue). HaTypanbHblil 1 CHHTeTUYECKUHM KaydyKku. Pe3una.

A 1k ¥ HBl. ALIETUICH KaK MpeJACTaBUTENb allKUHOB. [lonyyeHue anieTuineHa KapOuIHBIM U METaHOBBIM ciocobamu. [lonyuenue kapouoa
kanvyus. CBolicTBa (ropeHue, OpoMupoBaHUE, TUpaTanus, TpUMepu3alys) U IpUMEHEHUE alleTUIICHA.

A p e H bl. beH3on kak mnpenctaBuTenb apeHoB. CospemernHble npedcmasienus o cmpoenuu Oenzona. CpoiicTBa OeH301a (ropeHue,
HUTpPOBaHUE, OpPOMHUPOBAHUE) U €T0 TIPUMEHEHHE.

He ¢1tp mconoco 6w ee mep ep ab otk u. Cocras Hedtu. I[lepepadoTka HeTHU: meperoHKa U KPeKUHT. Pugopmune HU3KOCOPMHbIX
Hepmenpodykmos. [lonsmue 06 okmanosom yucie.

Kuciopoaconep:kaiue opraHuveckne coeInHeHHs

C nu p T bI. MeTaHOJ U 3TAHOJ KaK MPEJICTAaBUTENN NPEAEIbHBIX OJJHOATOMHBIX clIUPTOB. CBOMCTBa ATaHO/Ia (TOPEHUE, OKUCIICHUE B
anpaerun, aeruaparamnus). Ilomyuenue (6pooicenuem 2noko3pl U TUAPATALIMEH STUIIEHA) U IPUMEHEHUE dTaHOJa. DmuneHeauxons. I muueprud
KaK €eIle OJUH MPEJICTAaBUTEIb MHOIOAaTOMHBIX CIUPTOB. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE€ CITUPTHI.

® e H o 1. [lonyuenue peHona u3 kaMeHHoro yris. KaMeHHbIH yroyib U ero ucnoiyib3oBanue. KokcoBaHne KaMEHHOTO YTJIsl, BaKHEHIIIHe
MNPOAYKThl KOKCOXUMHYECKOIO MPON3BO/ICTBA.

B3anmHOe BiMsSHHE aTOMOB B MoOJIeKyJie ¢deHosa (B3auMoAelcTBHE C OpOMHOW BOJIOM M ruapokcujaom Hatpus). [lomyuyenme u
npuMeHeHue peHona.

A npaerunsl. DopManbIerul U aleTAIBAETU]T KaK IPEICTABUTENN allbAETUIAOB. [lonsamue o kemonax. CBOUCTBA (peaKLus OKUCIIEHUS B
KHCJIOTY M BOCCTAaHOBJICHUSI B CIIUPT, peaklus MOJUKOHJAeHcanuu (opmanpaeruga c ¢denonoM). Ilomydyenue (okucieHMEM COUPTOB) U
puMeHeHue popmanbpiaeruia u anerajibaeruaa. @eHoaoGpopMalbIaeTruIHbIe IIIIaCTMACCHL. 1 epMoniacmuyHocms i mepmMopeaKmueHOCMb.

KapO6oHoOBB € KM CJIOTBL YKCyCHasi KUCIOTAa KaK MPEJICTAaBUTEIb MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. CBOHCTBA
YKCYCHOW KHCJIOTHI (B3aUMOJEHCTBUE C MeTalJlaMH, OKCHJIaMU METaJIJIOB, THJIPOKCUAAMU METAJJIOB U COJISIMU; pEeaKlus dTepu(pUKALIUN).
ITpuMmeHneHne yKCyCHOM KHUCIIOTHI.

CnoxHbled ) upsluxXKHUDP bl Croxabie dPUPhl KaK IPOLYKTHl B3aUMOAECHCTBHUS KUCIOT CO CIUPTAaMHU. 3HAaUEHHUE CI0XKHBIX 3(pUpOB
B IIPUPOJIE U )KU3HU YenoBeKka. OmoenbHble npedcmasument KUCI0m UHO020 CMPOEHUs: 0eUHO0B8As, TUHONeBAs, TUHONEHO8AA, aKPUIO08Asl, Waseesas,
OeH301Has.

JKupsbl Kak ciioxxHble 3GUPHI TIHIEPUHA U KUPHBIX KAPOOHOBBIX KUCIOT. PacTUTenbHBIC U )KMBOTHBIE JKUPBI, UX COCTaB. [ mapoaus3 umu
OMBbLIeHHE XUPOB. Mbutd. Cunmemuueckue morowue cpeocmsa (CMC). [IpumeneHne )KUpoB. 3ameHa Hcupoe 8 mexHuKe HenuuyesbiM ColpbeM.



Y raesB o a s Ilomstue o6 yrneBogax. I'nmoko3a Kak mOpeacTaBUTEdb MoHocaxapuaoB. [loHsThe o aBoiCTBEHHON (QyHKIMHU
OpPraHU4YEeCKOI0 COEIMHEHMUs Ha INPUMEpPE CBOMCTB IUIIOKO3bl KAK AJIbJACTHAAa WU MHOTOATOMHOIO CIIMPTAa — aliperuaocnupra. bpoxenue
IJII0KO3bl. 3HAUEHUE U IPUMEHEHHUE TIIIOKO3bl. PPYKmo3a KakK uzomep 2110Ko3bl.

Caxapo3a Kak NnpeJcTaBuTelb AucaxapuioB. /lpouzeoocmeo caxapa.

Kpaxman u neimironosa Kak IpeacTaBUTENn nosmcaxapunoB. CpaBHEHHME MX CBOMCTB M Ouosiorndeckast poib. I[IpuMmeHeHue 3tux
MOJIMCaxaprua0B.

A3oTcoaep:Kalye opraHndeckne coeTnHeHust

AMUH bl. MEeTHJIAMUH KaK NpeACTaBUTENb alu(aTUYeCKUX aMUHOB U aHUJIMH — KaK apoMaTudeckuX. OCHOBHOCTh AMHUHOB B CPaBHEHUU
C OCHOBHBIMH CBOMCTBaMH aMMHaka. AHHJIMH U €r0 CBOMCTBa (B3aMMOJICHCTBHE C COJITHOM KHUCJIOTOW M OPOMHOM BOJOW). Bzaumnoe enusmue
amomo8 8 MOJIeKYIax OpeaHudecKux coeournenuti Ha npumepe anununa. llonyuenune anununa no peakuuu H. H. 3ununa. Ilpumenenue anuiauHa.
AMUHOKHUCHOTSHL [ TMUMH U alaHUH KaK OPEACTABUTEIU MPUPOIHBIX aMUHOKUCIOT. CBOWCTBA aMUHOKHUCIOT Kak aM(pOTEpHBIX
OpPraHUYEeCKUX COEAUHEHUI (B3aMMOJIEMCTBUE C IEJI0OYaMU U KuUcioTamu). OcobennHocmu ouccoyuayuu amMuHOKUCION 8 600OHbIX PACMEOpPAX.
Bbunonapuvie uonsvr. O6pa3zoBaHre NOJUMENTUIOB. AMUHOKAIIPOHOBAsI KUCJIOTa KaK NPEACTaBUTEIb CUHTETUUYECKUX aMHUHOKUCIIOT. [loHsaTre
O CUHTETUYECKHUX BOJIOKHAX Ha MPUMeEPE KallpoHa. AMUHOKUCIOMbL 8 nPUpoOe, ux buono2uieckas poiv. Hezamenumvle amunoxuciomal.

be nk m. benku kak mosmmnentuasl. CTpykTypa OEIKOBBIX MOJIeKyJl. CBoHcTBa O€IKOB (TOpEeHHE, THIPOJIN3, IIBETHBIC PEAKIIUH).
buonoruueckast posib 6€JIKOB.

HykneuHoBB €K HUCIOT bl HykiIenHOBBIE KUCITOTHI Kak nonuHykieoTuasl. Ctpoenne Hykieotuaa. PHK u JIHK B cpaBHeHUH.
Hx ponk B XpaHEHHUU U IIepeaade HaCIeACTBEHHOW MHpopMannn. [loHamue 0 2eHHOU UHICeHepuU U OUOMEXHOLOUU.

'eneTnue cka 51 CBsI3b MEXJAY KJIa CCaMM OpTra HUYECKHUX coeauHeHUUN I[loHATHe O TeHETUYECKOU CBSI3U U
TCHCTHUYCCKUX pAaax.

XuMud ¥ KU3Hb

IT nmactma chbI u B onokH a. [lomuMmepuszanuss W MOJMUKOHIACHCAIMS KaK CHOCOOBI MOJMYYEeHUSI CHUHTETUYECKHUX
BBICOKOMOJIEKYJISIDHBIX coeauHeHui. [lomydeHne WCKYCCTBEHHBIX BBICOKOMOJICKYISIPHBIX COSIMHEHUM XUMHUUYECKOW MoauduKanuen
MPUPOJTHBIX TTOJIMMEpPOB. CTpOSHUE TTOJIMMEPOB: JIMHSHHOE, IIPOCTPAHCTBEHHOE, CETYATOC.

[loustne o mnmactmaccax. TepMOIUIaCTUYHBIE W TEPMOPEAKTUBHBIE MNOJIUMEpHbl. OTIenbHBIE TIPEACTABUTEIIN CHHTETHUYECKUX U
HWCKYCCTBCHHBIX ITOJTUMEPOB: (heHOT0(POpMaIIbICTHIHBIC CMOJIBI, TOJTUBUHWIIXJIOPHU/T, TS()IIOH, ICTUTYJION/T.

[TonsiTHe 0 XUMUYECKUX BOJIOKHAX. HaTypanbHbie, CHHTETUUECKHE U UCKYCCTBEHHBIE BOJIOKHA. Kiaccudukanus u oTaenbHbIe MpeaCTaBUTEIN
XHMHUYECKUX BOJIOKOH: areTaTHOE (TPHALICTATHBIN IICIK) U BUCKO3HOE, SUHUIXAOPUOHOE (XI0pUH), NOAUHUMPUTIbHOE (HUMPOH), NOIUAMUOHOE
(kanpon, nailnon), norusghuproe (1agcan).

@ e p™MeHT bl. DepMEHTHI KaKk OMOJIOTHYECKUEe KaTalu3aTopbl 6eIKoBOM Npupoibl. [lonsarue o pH cpensl. OcoOGeHHOCTH CTPOSHUS U
CBOUCTB (CEJIEKTUBHOCTH U 3((HEKTUBHOCTH, 3aBUCUMOCTH JICHCTBUS OT TeMIepaTypsl U pH cpenbl pacTtBopa) GepMEHTOB MO CPaAaBHEHHIO C
HEOpraHUYEeCKUMU KaTanu3aTtopamMu. Poinb epMEHTOB B )KU3HEAESITEIbHOCTH )KUBBIX OPTaHU3MOB U IPOU3BO/ICTBE.

B uTawMmuu . [lomstne o BuramuHax. Buasl BuTamMuHHONW HemoctaTtoyHOCTH. Kinaccudukanms ButamuHOB. Butammun C kak
MpeJICTaBUTENb BOJJOPACTBOPUMBIX BATAMHUHOB M BUTAMUH A KaK MPEICTaBUTENb )KUPOPACTBOPUMBIX BAUTAMHUHOB.

I'o p M o H bI. [loHaTHE O TOpMOHAX KaK OWOJOTMYECKH AKTHUBHBIX BEIISCTBAX, BBIMIOJHSIOMINX SHIOKPUHHYIO PETYISIIHIO



JKU3HECSITEIbHOCTH OpraHUu3MOB. Ba)kHelIne CBOWCTBA TOPMOHOB: BBICOKAs (PM3MOJIOTHUECKAs aKTUBHOCTD, HUCTAHIIMOHHOE JICHCTBHE,
ObICTpOE pa3pylieHue B TKaHsX. OTAeIbHBIC MPEACTAaBUTEIIM TOPMOHOB: MHCYJIMH U ajnpeHanuH. [IpodunakTuka caxapHoro nquadera. [lousmue o
CMeEpPOUOHBIX 20PMOHAX HA NpUMepe NOJI0BbIX 2OPMOHOS.

Jle xapcTB a. JlekapcTBeHHass XUMUS: OT ATPOXUMHUU U (apMaKOTEparnuu JI0 XUMHUOTEpanuu. AHTHOUOTUKHA U JTHUCOAKTEPHO3.
Hapkotuueckue BemniectBa. Hapkomanwusi, 60pb0a ¢ Hell u ipoduitakThka.

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

JdemoncTpanuu. [Tnasnenue, o0yrimBaHue U TOPEHHUE OPraHUYECKUX BeHIECTB. MoOAEIN MOJICKYJI MPEACTaBUTENEH Pa3IMYHbBIX KIAaCCOB
OpraHM4ecKuXx coeauHeHui. ['opeHue meraHa, dTwieHa, aueTwieHa. OTHOLIEHHE METaHa, STUIICHA, aleTWIeHa U OeH30Jla K pacTBOpaMm
rnepMaHraHata kajauss U1 OpomHOM Boje. Ilomyuenue sTwieHa peakuueid AeruapaTaldy 3TaHOJA, alleTWIEHAa — TUAPOIM30M KapOuia
KaJplusl. Pa3okeHne Kaydyka npy HarpeBaHUUW, UCIIBITAHUE MPOJAYKTOB PA3JIOKEHHSI Ha HENpeneabHOCTh. Koyutekiusi o6pa3noB HEDTH U
He(TENpPOAYKTOB, KaMEHHOI'0 YIJIsI M HPOAYKTOB KOKCOXHMHYECKOTO Mpou3BojacTBa. OkucieHue cnupra B anpaeruj. KadecrBeHHbIe
peakuu Ha MHOTOATOMHBIE CHUPTHL. PacTBopuMOCTh (eHONa B BOJE NpU OOBIYHOW TeMIleparype W IpHW HarpeBaHud. KauecTBeHHBIS
peakuuu Ha (peHois. Peakums «cepeOpsiHOro 3epkana» ajlbIeTrHA0B U INIIOKO3bl. OKUCIEHHE AJIbJETUA0B U IIFOKO3bI B KMCJIOTY C MOMOIIIBIO
ruapokcusa meau (II). KauectBennas peaknust Ha kpaxmaiu. Komneknus supHbix macen. Komnekius mjactMace W M3J€IUN U3 HUX.
Kosuteknusa MCKyCCTBEHHBIX BOJIOKOH M M3 U3 HUX. B3aumonelicTBue aMMHaka M aHWINHA C COJSTHOM KUCJIOTOM. Peakiys aHuinuHa ¢
OpomHOI BOjOW. Jloka3aTenbcTBO Hanmuuusl (PYHKIIMOHAIBHBIX TPYIT B PAacTBOpax aMHHOKHCIOT. PacTBOpeHHe W OcaxIeHUe OEJIKOB.
LiBeTHble peakumu OenkoB. ['opeHue nTuubero mepa u mepctsiHo HUTH. Moaens monekynsl JIHK. Ilepexonsl: 3TaHON — 3THUIIEH —
STUJICHTJIMKOJIb — 3TWIEHTTUKOJAT Menu (I1); ata- Homt — »Tanans — 3TanHoBas kucioTa. Koyuiekuus niactMacce, CMHTETUHUECKUX BOJIOKOH U
u3nenui nu3 Hux. Pasnoxenue nepokcuaa BoJ10poia Katana3oil ceIporo mMsca u ceiporo kaprodens. Komnekuus CMC, conepKaiiyux 3H3UMBI.
HUcneitanue cpeapl pactBopa CMC wunaukatopHo Oywmaroil. Komsekmusi BUTaMHHHBIX IIperniapaTtoB. McrnblTanue cpenbl pacTBoOpa
aCKOpOMHOBOM KHUCJIOTHI UHAUKATOPHOM OyMaroii. MicnbITaHWe anTeyHOr o NpernapaTa MHCYJIMHA Ha O€JIOK.

JlabopaTopHble onbIThl. VI3roToBieHNe Moese MOJIEKyYJl OpraHMYecKUX coeuHeHnil. O3HaKOMIIEHHE ¢ KOJUIeKIUel oOpa3noB HeTH,
KaMEHHOI'0 yIJIsl U MPOJYKTOB UX mepepadoTku. OOHapy’KeHHEe B KEPOCHHE HENpeesbHbIX coeMHEeHUH. O3HaKOMJIEHHE C KOJIJIEKIHMeH
KaydyKoB M OoOpa3lamMM u3Jeiui M3 pe3uHbl. PacTBopeHue rimueprHa B BoJe M B3aumojeictBue ¢ ruapokcunaom meau (II). CpoiicTtBa
YKCYCHOM KHCJIOTHI, OOIIME CO CBOWCTBAMHM MHHEPAJIBbHBIX KHUCJIOT. JlOKa3aTenbCTBO HENPENEeIbHOTO XapakTepa >KHIKOTO >KHpa.
B3aumopeiicTBue TrOKO3b6I M caxaposbl ¢ ruapokcuaoM menu (II). KadectBennast peakimsi Ha Kpaxman. O3HaKOMIJICHHWE C KOJUICKITUEH
ItacTMacc M u3aenanit u3 Hux. O3HAaKOMIJICHHE C KOJUIEKIIMEH MCKYCCTBEHHBIX BOJIOKOH U W3JeNui M3 HUX. PacTBopeHue OelKOB B BOJIE.
OO6Hapy>keHne 0eKOB B MOJIoOKe. O3HAaKOMJIEHHE C KOJJIEKIIMEH CUHTETUUECKUX BOJIOKOH M U3AeNud u3 HUX. O3HaKOMJIEHUE C KOJUIEKIMEeH
CMC, coaepxamux sH3uUMBL. Mcnbitanue cpeabsl pactBopa CMC umpaukatopHoi Oymaroil. O3HaKOMJIEHHME C KOJUJIEKI[MEl BUTAMHUHOB.
HcneiTanue cpensl pacTBOpa aCKOPOMHOBON KUCIIOTHI MH/IMKATOPHOM Oymaroii.

HpaKanecxaﬂ paﬁoTa Ne 1. Penrenue OKCIICPUMCHTAJIBHBIX 3ala4 Ha I/I,Z[CHTI/I(I)I/IKaI_II/IIO OpPraHrUYCCKUX COCIUHECHUI.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHME IIJIACTMACC U BOJIOKOH.

OBIIAA XUMUA
Ilepuoauveckuii 3aKOH ¥ CTPOEHUE ATOMA

OtkpeiTue JI. U. MenneneeBriM llepuonumueck oro 3 akoHa. llepsvie nonvimru Kiaccu@ukayuu XuMudeckux 31emMeHnos.



Baxxnelimue NoHsATUS XHUMHUHU: aTOM, OTHOCUTEIbHAsl aTOMHasl U MoJieKyisapHass Maccel. Otkpseitue . 1. MenneneeBsim Ilepnoauueckoro
3akoHa. [lepuoanuecknii 3akoH B popmynupoBke . V1. Menneneena.

I[Tepuonuueckas cucrema J[. U. Menneneena. Ilepuonuueckas cucrema Jl. M. MenneneeBa kak rpaduyueckoe OTOOpaKeHHUE
Ilepnoanueckoro 3akoHa. Paznuunbie BapuaHThl [lepuoanueckoit cucremsbl. [lepuoasl n rpynmnsl. 3Hauenue I[lepuoanueckoro 3akoHa u
ITepnoanueckoii CHCTEMBI.

Ctpo eHue atoM a. ATOM — cioxHas dactuua. Omkpsimue 21eMeHmAapHblX yacmuy u cmpoenusi amomad. SIapo atoma: NpOTOHBI U
HEeUTpoHBI. M3o0TOombl. M30monst 6000pooda. DNEKTPOHBI. DJIEKTpPOHHAsT 000J0YKa. DHEpPreTUYecKuil ypoBeHb. OpOuTanu: s- U p-.
d-Opbumanu. PacnpeneneHue 3J€KTPOHOB MO YHEPIeTUUECKUM YPOBHSIM U OpOUTAIAM. DJIEKTPOHHbIE KOH(GUTYypaIlUd aTOMOB XUMHUUYECKUX
2JIEMEHTOB. BasleHTHbIE BO3MOXXHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

I[Tepuo auue CKkuil 3aKk OH U CTp OoeHUue aToM a. COBpeMEHHOE MOHITHE XUMHUUECKOT0 3emMeHTa. CoBpemeHHast GOopMyIUpOBKa
[lepuommueckoro 3akoHa. [IpyumHa NEPHOIMYHOCTH B M3MEHEHHUHU CBOHCTB XHMHUYECKHX 3JIeMEHTOB. OCOOEHHOCTH 3arOJIHECHUS
SHEPreTUYECKUX YPOBHEH B DIEKTPOHHBIX OOOJIOUKAX aTOMOB MEPEXOJHBIX 3JIEMEHTOB. DJEKTPOHHBIE CEMEWCTBAa 3JIEMEHTOB: S- U p-
SJIEMEHTHI; d- u f-a1emenmeol.

Crtpoenue BemecTBa

KoB anenTHa 1 xumMmuue cka st cBa3 b. [loHaTre o koBajeHTHOM cBsi3u. OOMmIas 3eKTpoHHast napa. KpaTHOCTh KOBaJIEGHTHOM
CBSI3U. DJIEKTPOOTPULATEIILHOCTD. [lepexkpuvieanue s1ek- mpoHHbIX opoumanet, nu- u cuema-cesasu. KopajeHTHas NOJISIpHAST U KOBAJICHTHAs
HEMoJsIpHasT XUMHYeckrue cBs3u. OOMEHHBIM U JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl OOpa30BaHHUsI KOBAJIEHTHOH CBsi3u. BemiecTBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHUSI.

MonHnasxumuueckas cBs3b. Karuonsl u annonsl. MoHHas cBs3p U ee cBoiicTBa. MloHHas CBsA3b KAk KpallHUM ciy4ai
KOBaJICHTHOU MOJSIPHOM CBsI3U. DopmynvHas eOunuya seujecmed. OmHocumenbHOCmy 0eleHUs XUMUYEeCKUX C853ell Ha MUnbl.

Mertannuyeckass Xxumudeckas cBs3b. OOmme Qusnyeckue CBONCTBA METAIOB. 3d8UCUMOCMb  31eKMPONPOBOOHOCMU MEemAallos Om
memnepamypuoi. CrinaBbl. YepHble u ysemuvle Cniagwi.

Arp eraTHbple C O CTOSIHUSI B emle cTB a. ['a3pl. 3akoH ABoraapo st ra3oB. MoJsipHbIH 00BbeM ra3oo0pa3HbIX BemiecTB (TIpH H. y.).
Kunkocru.

Bo nop onHa 1 xuMu4ue cka s CBsi3 b. BomopoaHasi ¢BsIi3b KaK OCOOBIN CiTydail MeKMOJIEKYIISIPHOTO B3aUMOJICUCTBUSL. MexaHU3M ee
oOpa3oBaHUs U BIUSHHAE Ha CBOMCTBA BemIeCTB (HaA MpUMeEpe BOABI). Mcnoav3o6anue 6006l 8 OblmMy U HA NPOU3BOOCMEE. BHYmMpumoneKyiapHas
8000POOHAsL C653b U ee OUOI02UYECKAsl POlb.

T unel kpucTa Aaudyeckux p emeTo K. Kpucramnmueckass pemierka. MoHHBbIE, METaJUIMYECKUE, aTOMHBIE W MOJIEKYJISIPHBIE
KPUCTAITUYECKUE PEIICTKU. AJIOTponiusi. AMOpP(HBIE BEIIESCTBA, UX OMIULUMENbHbIE CEOLICNEA.

UuncTteie BemecTBa U cMecHu CMecHn 1 XUMUYECKHAE COSIMHEHUS. | OMOT€HHBIE B TeTepOreHHbIe cMecu. MaccoBast 1 0ObeMHast
JIOJIM KOMIIOHEHTOB B cMecH. MaccoBas J10Jisl mpuMeceii. Perienne 3a1a4 Ha MaccoByto J0Ji0 npumeceit. Krnaccuguxayus eewjecms no cmenenu
UX YuUCmomsl.

AucnepcHble cucTtTe M bl [loustue nucnepcHoit cucremol. JlucriepcHast ¢daza u aucriepcuoHHasi cpena. Knaccudukamnus
JIUCTIEPCHBIX cCUCTEeM. Koi1oudHble OucnepcHvie cucmemvl. 301U U 2eu. SHaueHue OUCNEePCHBIX CUCTEM 8 NPUPOOe U HCUZHU HeN08eKd.

3HeKTp0JII/ITH‘leCKaH AUCcoHaAl A
PacTtBoO p BIL PaCTBOpI:I KaK TOMOI'CHHBIC CHUCTCMbI, COCTOAIIUC U3 HAaCTULl PACTBOPUTCIISA, PACTBOPCHHOI'O BCIICCTBA U IPOAYKTOB UX



B3aUMOJECHCTBUS. Pacmeopenue xax uzuxko-xumuueckuii npoyecc. MaccoBasi 10Js pacTBOPEHHOI'0 BellecTBa. TUIbI pacTBOpOB. MonapHas
KOHYyeHmpayus eeujecmea. MunepanvHule 600bl.

Teopust 3T€eKTP OJTUTUYE CKOU AUC COLMUALU U. DICKTPOIUTHI U HEINCKTPOJIUTHI. CTENEeHBb JIEKTPOJIUTHUIESCKON JUCCOLIUALINH.
CunbHbBIe U clla0ble AJIEKTPOJIMTHI. YPaBHEHUS AJIEKTPOJUTHYECKON nuccoruanuu. Mexanuszm ouccoyuayuu. CmyneHuamas Ouccoyuayus.
Booopoonuviii nokazamens.

Kwu caoTsl BcCBeTe TEOPUH DIIEKTPOIUTHYECKON Aucconnanuu. OO1Me cBOMCTBa HEOPTaHUYECKUX U OPTAaHUUYECKUX KHUCIIOT. Y CIIOBUS
TEUYCHUS peaKUi MEXIy JIEKTPOIUTaMH 10 KoHNa. Cneyuguueckue ceotcmea azomuotl, KOHYeHmMpUpoOSaHHOU CepHOU U MYPABbUHOU KUCTIOM.

O CHOBAaHU S B CBETE TEOPUU DIICKTPOJIUTUYSCKON TUCCOLMAIIMH, UX KIacCUUKaUs U oOIIue CBOUCTBA. AMUHbL KAK OpeaHuiecKue
ocrnoganus. Cpasnenue ceoucms aMmuara, MemuiamuHa u AHUIUHA.

C 0 71 U B CBETE TEOPHH SIICKTPOIUTHYECKON IUCCOIMALNHN, NX Kiaccubukaims n obmue cpoiicra. Conu xucavle u ocrnosnwvie. Couu
opeanuveckux xuciom. Meina. DIEKTPOXUMHYECKUM psii HaOpsHDKEHUHM METAJUIOB M €ro  MCHOJb30BaHME JUJISl  XapaKTEePUCTUKHU
BOCCTAHOBUTEIILHBIX CBOMCTB METAJIJIOB.

I'm o p onwu3. Coyuyan runponusa cosnei. Peakums cpenst (pH) B pacTBOpax ruipoU3yIOIIUXCs CoJiei. [ uoponus opeanuieckux 6e- ujecms,
e20 3HaueHue.

XumMHu4ecKHe peakuuu

K nma ¢ cudpukanus xumude CKUX p eakuu . Peaxyuu, uoywue 6e3 usmenenus cocmasa seujecms. Kiraccupukanus mo 4uciy U COCTaBYy
pearupyromnmx BelEeCTB U MPOAYKTOB peakuuu. Peakiuu pasnokeHus, COeIMHEHUs, 3aMelIeHNs 1 oOMeHa B HEOpPraHM4ecKol XuMuu. Pearkyuu
NpUCOEOUHEHUS, OMUJeNIeHUs, 3aMEeWeHUs U USOMepU3AYUYU 6 Op2aHudyecKol Xxumuu. Peaxkyuu nonumepusayuu Kax 4Yacmmubvlil CAY4au peaxyuii
npuUcoeouHeHus.

T erioB ol 3 @ ¢ eKT XMMHUYE CKUX P €aKIy H. DK30- U dHJI0TepMHUUYECKHE peakuuu. TepMoxumuueckue ypasHeHus. Pacuer konnuecTBa
TEIUIOTHI 10 TEPMOXUMHUYECKUM YPABHEHUSIM.

Ck op 0 CTh XMMHUYE CKUX p eakuu . [loHATHE O CKOPOCTH XMMHUYECKHX pEaKIMi, aHAJTUTUYECKOE BbIpak€HHE. 3aBUCUMOCTh
CKOPOCTH PEaKLHUU OT KOHILIEHTPALUH, JABJICHUS, TEMIIEPATYPbl, IPUPOIAbl PEaruPYyIOIINX BEIIECTB, IO UX CONPUKOCHOBEHHUS. 3aKOH
NEeUCTBYIOIIMUX Macc. Pewenue 3a0ay na Xumudeckylo KUHEemuK).

K a v a n n 3. Karamuzaropel. Karamus. [omocennviti u cemepocennviti kamaau3. IIpruMepsl KaTalUTHUECKHX MPOLIECCOB B
MPOMBIIIJIEHHOCTH, TE€XHHUKE, ObITy. dDepMeHThl M MX OTJIWYMS OT HEOPraHMYEeCKMX KaTaiau3aTopoB. [IpumeHeHue kaTaan3aTopoB U
(epmeHTOB.

XuMuuyeckoepaBHOBecHe. O0parumbie U HEOOpaTUMbIE peakIIui. XUMUUECKOE paBHOBECHE U CIIOCOOBI €ro CMEIIEHUs Ha pUMepe
nostydeHust ammuaka. Cunmes ammuaxa 6 npomviuiieHnocmu. Ilonsamue 06 onmumanbHuIX YCI08UAX NPOBEOEHUs MEXHOI0SUUECK020 npoyecca.

OKHuC JTUTEABHO-B O C CT AaHOBUTE JbHBbIE npouecchl. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENb U
BOcCTaHOBUTENb. OKHCIEHHE W BOccTaHoBIeHUE. (COCTaBJI€HHUE YPABHEHUIN OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX pEAKUIUA METOJI0M
AJISKTPOHHOTO OajlaHca.

O Omue cBoiicTBa MeTaljloB. XUMUYECKHE CBOMCTBA METAJUIOB KaK BOCCTaHOBUTENEH. B3anMoaeiicTBe METAJUIOB ¢ HEMETAJIJIaMH,
BOJIOM, KMCJIOTaMH M pacTBOpaMU coJieii. MeTaiuioTepMusi.

K opp 0 3us MeT a JUIOB Kak oxucaumenbHo-eoccmanogumenvhulii npoyecc. Crocoosl 3allIUThl METAJIOB OT KOPPO3HH.

O Omume CBOWMCTB a HEMET a JUI0 B. XMMHUYECKHE CBOMCTBAa HEMETAIJIOB KaK OKHUCIUTEeNeH. B3zanMoaelicTBre ¢ MeTaiaMu, BOJOPOAOM U
IpyruMmu HemeTtaiuiamu. CBolicTBa HEMETAJUIOB KakK BOCCTAaHOBUTENEHW. B3aummoneiicTBHe € NPOCTBIMM M CIOXHBIMH BELIECTBAMMU-
okucnutensiMu. Oowasn xapakmepucmura 2aio2eHos.



DaekTp onu 3. Odbwue cnocobvl noryuenus Memaiios u Hememainog. IIEKTPOIN3 PAaCTBOPOB U PACIUIaBOB BJIEKTPOJIMTOB Ha MpUMEpE
XJIOpUAA HATpUsl. DJIEKTPOJIUTUUECKOE NOJTyYECHUE altOMUHUS. [[pakTHUeckoe 3HaueHNUE 3NEeKTPOIn3a. / anb8aHoOnIacmura u 2aib8aHOCme2us.

3 akimatwuueHu e llepcnekTuBel pa3zBUTUS XUMHUYECKOM HAYKM U XMMHUYECKOTO NPOU3BOACTBA. XUMMs U mpoOiieMa OXpaHbl
OKpY>KaroLIEH Cpeibl.

JdemoncTpanuu. Paznmuunabsie ¢opmbr [lepuonmueckoit cucremnl [[. M. MenneneeBa. Mojienb KPUCTAIUTMYECKOU PEIISTKH XJIOPHUIA
HaTtpus. OOpa3lbl MUHEPATOB C MOHHOW KPUCTAJUTMYECKOW PEIICTKOW: KaJIbIIUTa, raauTa. MoJienu KPUCTATTMISCKUX PEIISTOK «CYXOTro
npaa» (unm wojna), anmasa, rpadurta (Wim KBapua). Moaenb MOJSIpHOTO OObeMa ra3oB. Tpu arperaTHbIX COCTOSIHHS BoAbl. OOpasibl
pa3IUYHBIX JIUCHEPCHBIX CHUCTEM: JIMYJIbCUM, CYCIICH3UM, a’pososieit, remeit u 3oinei. Koarymsuwms. Cunepesuc. Dddexr Tunmans.
HcnbiTanne pacTBOPOB 3JIEKTPOJMTOB W  HEIJIEKTPOJIMTOB Ha MNpeAMET AUCCOLMALMU. 3aBUCUMOCTb CTEHEHH DSJIECKTPOJUTHYECKOMN
JTUCCOIMAIMHA YKCYCHOM KHCIIOTHI OT pa30aBieHus pactBopa. [Ipumepsl peakiuii FOHHOrO oOMeHa, HAYIINX C 00pa3oBaHUEM OCaJlKa, ra3a
uin Boabl. XMMUYECKHE CBOWCTBAa KHCJIOT: B3aMMOJIEHCTBHE C MeETalaMH, OCHOBHBIMU U aM(OTEpHBIMU OKCHIAAMU, OCHOBAHUSIMHU
(1IenoyaMu U HEPaACTBOPHUMBIMU B BOJIE€), COIAIMU. B3anMoaeiicTBue a30THOM KUCIIOTHI ¢ Meibl0. OOyrinBaHue KOHLIEHTPUPOBAHHOU CEpHOI
KHUCJIOTOM caxapo3bl. XMMHYECKHE CBOWCTBa MIEJIOYEH: peaKlus HEeUTpalu3aluu, B3aUMOJCUCTBHUE C KUCIOTHBIMH OKCHJAMH, COJSIMHU.
Pa3znoxxenue HepacTBOPUMBIX B BOJIE OCHOBAHWW IIPM HArpeBaHUM. XMMHYECKHE CBOMCTBA COJIEW: B3aMMOJIEMCTBHUE C MeETaJIaMH,
KHUCJIOTaMHU, IIeJIoYaMu, ¢ ApyrumMu coissmu. ['naponus kapouaa kaneius. Mzyyenue pH pacTBOpoB rHApOIU3YIONIUXCS COJIei: KapOOHATOB
LIEJIOYHBIX METAJIJIOB, XJIOPUJA U alleTaTa aMMOHMS. DK30TEPMUYECKHE U DHIOTEPMHUUYECKHNE XMMUUECKUE peaknu. TernoBble sIBJICHUS pU
pacTBOPEHUM CEPHOM KHUCJIOTbl M aMMHUA4YHOM CEJIUTPbl. 3aBUCUMOCTb CKOpPOCTH PEaKIUM OT MPUPOAbl BEIIECTB Ha MpUMEpPE
B3aUMOJICUCTBUSI PACTBOPOB PA3JIMUHBIX KHCJIOT OJMHAKOBOW KOHLEHTpAlMM C OJIMHAKOBBIMH KycCOUKamMu (rpaHyJjiaMH) IMHKa U
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJJIOB (MarHus, IIMHKA, YKeJe3a) C pacCTBOPOM COJISTHOM KHUCIOTHI. B3anMopaeicTBue pacTBOPOB CEpHO
KHCJIOTBI C PaCTBOPAMHM THOCYJIb(aTa HATPUS pa3IUdHON KOHIIEHTPAIlUU U TeMIlepaTypbl. Mojienb KUIsuero cios. PasnoxeHnue nepokcuaa
BOJIOpOAa € TIoMoIIbi0 HeopraHudeckux katanuzatopoB (FeClp, KI) u mpupoaHbix 0OBEKTOB, COAEpKalIUX KaTanazy (ChIpoe MsICo,

kaptodens). Ilpocrelimye OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU: B3aMMOJIEMCTBHE IIMHKA C COJISIHOM KHCIOTOM M JKeJjie3a C
cynbdparom meau (II). Moaens anekrponuzepa. Mojenp 3JI€KTPOIU3HON BaHHBI s OJTYyUYSHUS aTIOMUHUSL.

JlaGopaTopHbie onbiThbl. OrmnpeneneHue TUNA KPUCTAUIMYECKON pEIIETKH BEIIeCTBA M OINMCAaHUE ero cBoucTB. O3HaKOMIJIEHHE C
JIUCIIEPCHBIMU CHCTEMaMHU.

Peakmun, uaymme ¢ oOpa3oBaHuMeM Ocajka, ra3a WJIM BOJbl. B3amMoaelcTBUE COJSTHOW KHUCJIOTHI ¢ IIMHKOM, okcuaom mexu (II),
ruapokcusiom Mmenu (II), kapObonarom kanbiusi. B3aumopeiicTBue pacTtBopa THIAPOKCHJIA HATPUS C COJISSHOM KHUCIOTOW B IPUCYTCTBUU
dbenondranenna, ¢ pacreopom xsopuaa sxenesa (III), ¢ pactBopom conu amomunHus. BzaumoneiictBue pactBopa cynbdara menu (II) c
’KEeJIe30M, U3BECTKOBOM BOJIOM, paCTBOPOM XjIopuia Kaiublius. [lomydenue ruapokapOoHaTa KaabIlHs B3aUMOJICHCTBHEM U3BECTKOBOU BOJIBI C
okcusiom yriepoaa (IV) (Berabixaemsiii Bo3ayx). McnibiTaHue HHAUKATOPOM PACTBOPOB T'MAPOIU3YIOMIMXCS U HETHUAPOIU3YIOIINXCS COJIEH.
Peakuus 3amenienuss meau sxene3oM B pactBope  cyibdara meau (II). IlomyueHuwe kuciopoaa pasyioxK€HHEM MEpPOKCHIa BOJAOpoda C
MOMOIIBIO AUOKcHAa Mapranna. [lomydyenne Boaoposia B3aMMOJAEHCTBHEM KHCJIOTHI ¢ MUHKOM. O3HAaKOMJIEHHE C IperapaTramMu ObI-OBOit
XUMHH, COJICPKAIUMU SH3UMBI.

IIpakTuyeckas padora Ne 1. [lonyuenue u pacrio3HaBaHUE ra30B.
IIpakTHyeckas padora Ne 2. PereHue dSKCIEPUMEHTATBHBIX 3a/1a9 Ha UACHTU(HUKAIINIO HEOPTAHUYECKUX U OPTAaHUYECKUX COCTMHECHUM.

IIpakTnueckas padora Ne 3 (05 0gyxuacosozo eapuanma uzyienus Kypca). I'eHeTnueckast CBsI3b MEXy pa3JIMUYHbIMU KJIACCaMU HEOPraHUYECKUX H
OpraHWYECKUX BEIIECTB.



IJNIAHUPYEMBIEPE3VJIbTATBI U3YUEHUS YUEBHOI'O ITPEAMETA «XUMIA» HA YPOBHE CPEJIHEI'O OBILIET'O ObPA3OBAHUA

BoinyckHuk Ha 0230BOM YPOBHE HAYYHTCH:

— IIOHMMAaTh XMMHUYECKYI0 KapTUHY MHUpPa KaK COCTaBHYIO 4YaCTh LIEJIOCTHOW HAYYHON KapTUHBI MHUPA;

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

— (GopMyIMpOBaTh 3HAYEHUE XUMUM U €€ JOCTUKEHUH JJ1s1 HOBCEITHEBHOM KHM3HU YEJIOBEKA;

— YCTaHAaBJIMUBAaTb B3aUMOCBS3b MEXKAY XUMHUEH U JIPYTUMH €CTECTBEHHBIMU HAayKaMU;

— (GOopMyJIMpPOBaTh OCHOBHBIE IIOJIOKEHUSI TEOPHM XHMHUYECKOTO CTPOEHHUsI oOpraHudeckux coeanHeHuit A. M. bytiepoBa wu
WJUTIOCTPUPOBATH UX IPUMEPAMHU U3 OPTraHUYECKON U HEOPraHUYECKOW XMMUU;

— apryMEHTHPOBATh YHUBEPCAJIbHBIA XapaKTep XUMHUUECKUX ITOHATUN, 3aKOHOB Y TEOPUU JUISI OPraHUYECKOU U HEOPTaHNYECKOU XUMUH;

— (opmynuposats Ilepuonnueckuit 3akon [[. M. MenneneeBa 1 3aKOHOMEPHOCTH M3MEHEHUM B CTPOEHUH M CBOMCTBAX XMMHUYECKHUX
AJIEMEHTOB M 00pa30BaHHBIX MU BEIISCTB HAa OCHOBE [leprnoandeckoit cucTembl Kak rpadguaeckoro oroopaxkenus lleproanaeckoro 3akoHa;

— XapakTEepHU30BaTh S- U P-3JIEMEHTHI, a TAKXKE YKEJIE30 110 UX MoJI0KEeHUIO0 B [lepuoanueckoii cucreme /. 1. Menneneesa;

— KjJaccu(uIUpoBaTh BHUJbI XUMHYECKOW CBS3UM U THUIIBI KPUCTAJUIMYECKUX PELIETOK, OOBSICHATh MEXaHU3Mbl HUX OOpa3oBaHUS U
JIOKa3bIBaTh €IMHYIO IPUPOLY XMMHUUECKUX CBsI3€l (KOBaJEHTHOM, MOHHOM, METaIIMUYECKOM, BOJOPOIHOMN);

— OOBSICHSTH IPUYUHBI MHOTOOOPa3Hsl BEIIECTB, UCIIONB3YS SIBIICHHUSI ©30MEPHUH, TOMOJIOTHH, aJlJIOTPOITHH;

— KJIaccu(PUIUpOBaTh XUMUYECKHUE PEaKIIUM B HEOPraHUYECKON U OPraHnYecKOd XMMHUH T10 pa3INYHbIM OCHOBAHUSIM M yCTaHABJIUBATh
cnenrUuKy TUIOB PEAKIMI OT 00IIEero Yepe3 0COOEHHOE K €IMHUYHOMY;

— XapaKTepHu30BaTh T'MAPOJIU3 KaK CIEIM(UYIHBIN OOMEHHBIH MPOIIECC U paCKpbIBaTh €T0 POJIb B )KMBOM M HEKMBOM NIPUPOJIE;

—  XapaKTepHU30BaTh DJIEKTPOJIN3 KaK CIIEHU(DUUHBINA OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U €ro MPAKTUUECKOE 3HAUCHHUE;

— XapakTepHu30BaTh KOPPO3UIO METAIIJIOB KaK OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIN MTPOIECC U MPeiaraTb CHOCOOBI 3alIUThI OT HEE;

— KJIaccu(pUUMUPOBATh HEOPTaHUYECKHUE U OPTaHUYECKHUE BEIIIECTBA;

— XapaKTepu3oBaTh OOIME XMMHUYECKHUE CBOMCTBA Ba)KHEHIIIMX KJIACCOB HEOPraHMYECKHX U OPraHWYECKUX COEAUHEHUI B IJIaHE OT
00111eTO0 Yepe3 0OCOOEHHOE K €TUHUYHOMY

— HCIOJB30BaTh 3HAKOBYIO CUCTEMY XMMHUUYECKOTO sI3bIKa 11 OTOOpa’keHUs cocTaBa (XUMUYECKHe (POPMyIIbl) U CBOMCTB (XMMUYECKHUE
YpPaBHEHHSI) BEIIECTB;

— HCIIOJIb30BaTh IpaBUJIa M HOPMBI MEXIYHApOJHOM HOMEHKJIATypbl I Ha3BaHUM BellecTB IO (QopMynamM M, HAOOOpOT, HJis
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (DOPMYJI COETUHEHUH MO0 UX HAa3BaAHUSIM;

— 3HaTh TPUBHAJIbHbIE HA3BAHUS BAXKHEUIIINX B OBITOBOM OTHOIIEHUHU HEOPTraHUYECKUX U OPTraHUYECKHUX BEIIIECTB;

— XapaKTepHu30BaTh CBONCTBA, MOJIyYeHHUE U MPUMEHEHNE BaXKHEUIIINX MPEJICTaBUTEICH KIACCOB OPraHMYEeCKUX COEAUHEHUHN (aJKaHOB,
aJIKEHOB, AaJKWHOB, aJKaJME€HOB, apOMaTHYECKHX YIJE€BOJOPOJOB, CIHUPTOB, (PEHOJIOB, aJbJAECTHIOB, IPEACIIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT, CJIOKHBIX 3(UPOB U )KUPOB, YIIIEBOJOB, aMUHOB, aMUHOKHCJIOT);

— YCTaHaBJIMUBATh 3aBUCUMOCTh SKOHOMHUKH CTPAHBI OT JOOBIYM, TPAHCIIOPTUPOBKHU U NEPEPAOOTKH YTIIIEBOJIOPOJAHOIO ChIpbs (HehTH U
MIPUPOJHOIO rasa);

— DKCHEPUMEHTAIBHO IOATBEPXXIAaTh COCTAaB M CBOMCTBA BAXKHEHIIMX IIPEACTABUTEIEH H3YyUEHHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB C COOIIOACHUEM IIPAaBWJI TEXHUKH O€30MacHOCTH ISl paOOThl ¢ XMMHYECKHUMH BEIIECTBAMH M J1a0OpPaTOPHBIM
000pyZI0OBaHUEM;



— XapaKTepHU30BaTh CKOPOCTh XMMHYECKOU PEaKIIMU U €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAaKTOPOB;

— XapaKTepHU30BaTh XUMHUYECKOE PABHOBECHE U €r0 CMEIICHNUE B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB;

— TMPOU3BOAUTH PACUETHl MO XMMHUYECKUM (opmynaM M ypaBHEHHUSM HAa OCHOBE KOJMYECTBEHHBIX OTHOIICHUNW MEXIY YYaCTHHKAMU
XUMHUYECKHUX PEaKInii;

— coOmofarh MpaBUiIa HKOJOTMYECKOM O€30IIacHOCTH BO B3aHMMOOTHOIIEHHUSAX C OKpYXXalIled cpenod mnpu oOpalieHuu ¢
XMMHYECKUMH BEIIECTBAMU, MaTEpHUAIAMHU U ITPOLIECCAMMU.

BLIl'[yCKHI/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3SMOKHOCTb HAYYUTHLCS
—  UCNONIL308aIMb MEMOObl HAY4YHO20 NO3HAHUS NPU 6bINOJIHEHUU NPOEKIMOE U yue6n0-ucczzedoeameﬂba<ux 3a0a4 XUMUYECKOU memamuKku,
— HNPOCHO3Uposanib CmpoeHue u CBOUCMBA HE3HAKOMDBIX Heop2aHUu4eCKux u opecanuvdecKux eeuiecme Ha OCHo6e aHalocuu,

—  NPOCHO3UPOBAMb MedeHUue XUMUYECKUX NPOoYecco8 6 3Ad6UCUMOCTU OM YCI08UU UX NPOMEKAHUSs U npediazams CHocodbl YApasieHus dMumu
npoyeccamus,

—  YCMAaHABIUBAMb 3AUMOCEA3U XUMUL C NPEOMEMAMU 2YMAHUMAPHO20 YUKAA (36IKOM, TUMEPAmypot, MUpo8oil Xy00HCeCmMEeHHOU Ky 1bmypoil);

—  PAcKpuleamsv poib XUMUHECKUX 3HAHUL 8 0YOyujell npaKmuyecKkol 0esmeibHOCmu,

—  PACKpwieamsv poib XUMUYECKUX 3HAHULL 8 (POPMUPOBAHUU UHOUBUOVATILHOU 00PA308aMENbHOU MPACKMOPULL,

—  NPOCHO3UPOBAMb CNOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 8euecms NPosasisimb OKUCIUMENIbHbLE U/UIU 80CCIMAHOBUMENbHbLE CEOUCTBA C
yuemom cmenemetl OKUCIEHUS INEMEHMO8, 00PA3YIOuUX Ux;,

— apeymeHmuposams eOUHCMB0 MUPA 8eujecms YCMaHo8IeHUeM 2eHeMUYeCcKoll C53U MexCOy HeOP2AHUYeCKUMU U OPLAHUYECKUMU BeujeCm8ami,;

—  81ademsb XuMU4eCcKuUM s3blkoM 0Jisi 0002AUeHUsL CIOBAPHO20 3ANACA U PA3GUMUSL eyl

—  Xapakmepuzoeamsv CMAHOGIEHUe HAYYHOU meopuu Ha npumepe omxpvimus Ilepuoouueckoeo 3aKoHa u meopuu XUMUYECKO20 CHPOEHUs.
OPeAHUYECKUX BEUYeCS;

—  Kpumuuecku OMHOCUMbCA K NCEBOOHAYYHOU XUMUYECKOU UHDOpMayUull, NOLYYaeMol U3 pa3HblX UCHOYHUKOS,;

— nouumamv 2100a1bHbLIE NPOOAEMbL, Cmoswue neped uenoseuecmeom (IKonrocudecKue, IHepeemuyecKue, Cblpbegble), U npeoiazams Nnymu ux
Ppewenuss, 8 MoM Yucie u ¢ NOMOWbIO XUMUU.



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

(1 u B Hexemnto, Bcero 35, U3 HUX 24 — PE3EPBHOE BPEMSI)

N TeMma. IInannpyemblie pe3yJbTaThl
]
Hara JleMoHCTpanus ONbITOB. OcHoBHoOe coiep:kaHNe YPOKa JIn4HOCTHBIE
n/n IIpeameTHbIE
HUcnoan3oBanue HOP MeTtanpeameTHbie
TEMA 1. TEOPUA CTPOEHUA OPTAHUYECKUX COEJMHEHUUN
HaOnronenue, Hcnonvzoeams OCHOBHEBIC
1 MeToabpl HAyYHOI'O PeryasitTusHbie:
MPEANOI0XKEHHE, WHTEIIJICKTYyaJIbHbIC
IIO3HAHUSI. 1. CraBuTh y4eOHBIC 3aJIa4H HA OCHOBE
runote3a. [Touck orniepanuu (¢popmynuposams
JdeMoHcTpanuu. . COOTHECEHHMS TOT'0, YTO YK€ U3BECTHO U
N 3aKOHOMEPHOCTEIA. TUNOTE3Y, NPOGOOUMb AHATIN3 N
BuneodparmenTsl, cuaiasl ¢ N YCBOEHO YYaIlIMMCS, U TOTO, YTO eIIé
HayunsbIii 5KCrIeprMeHT. " cCUHTE3, 00001IIeHNE,
H300paKCHUSIMHA HEU3BECTHO.
N BriBog. 8bIA6/151Mb TPUUNHHO-
XHMHUYECKOU 1abopaTopuy, 2. CamocTOATENFHO OOHAPYKUBATh U
CIIeICTBEHHBIE CBA3H),
MMPOBEACHUS XUMHUIECKOTO (hopMynupoOBaTh YIeOHYIO ITPOOIEMY,
POGOOUMb IKCIEPUMEHT 9
JKCTIEpUMEHTA. OTIpeIeNIATh LeNb yueOHOH
U Qurcuposamsv ero
JIeSATeIbHOCTH.
pe3ynbTaThl
C IOMOIIIBIO POJTHOTO A3bIKA U
Ilo3HaBaTeJbHBIE:
SI3BIKA XMMUH.
2 1. CaMOCTOSTENHHO BEIACTIATE U
[Ipeamer CraHoBIICHHE Pasznuuams ipeiMeTHI (hopmypoBaTh IO3HABATENBHYIO LEJIb.
OpraHI/ILIeCKOI\/’I OpraHquCKoﬁ XUMHWHU KaK OpraHquCKOﬁ u 2. AHaJ'H/I3I/IpOBaTL, CpaBHUBATD,
XUMUH. Hayku. Butanusm u ero HEOpPraHW4eCKON XUMUHU, K1acCHU(pHUUMPOBATh 1 060011aTh PaKThl 1
kpax. Onpenenenue MHUHEpaJIbHbIE U ABJICHUA.
JdemoHncTpanum.
3JIEMEHTHOT'O COCTaBa OpraHn4YecKHe BEIleCTBa.
Komnekmus K .
TPHPOJTHBIX OpraHM4YeCKHX Knaccuguyuposams OMMYHHMKATHBHBIC:
I/ICKYCCTBGH’HBIX - COCJIMHECHUH. OpraHuyYecKue BEIECTBA MO 1. CamocTosTeIbHO OPraHU30BbIBATH
CHETCTHYCCKIX ITnaBnenue, oOyriIvBaHUe UX OPOUCXOXKJICHUIO HA y4eOHOe B3aHMOJICHCTBUE B TPYIIIE
OpTaHHUECKHX U TOPEHUE OPraHUYECKUX IIPUPOJHBIE, HCKYCCTBEHHbIE (ompezensiTh 00LIME LeNH, PACIIPEAEIISTh
N BelIeCcTB (Ha MpUMepe U CUHTETUYECKUE. pOJIH, IOroBapUBaTLCA APYT C APYTOM 1
COEIVHEHUH,
MATCDHATOB 1 caxapo3sl). Ilposooums u nabarooams T.JL.).
p JINYHOCTHBIE:

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

XUMHYECKUN OKCIICPUMCHT.

1. ®opMupoBaTH OTBETCTBEHHOE
OTHOIIIEHUE K YUEHHIO.

2. ®opMUpPOBATH CAMOYBAXEHHS U
9MOLMOHAJIBHO- [IOJIOKHUTENbHOE
OTHOIIECHHE K cebe, TOTOBHOCTh
OTKPBITO BBIPa’KaTh U OTCTaUBATh CBOIO
HO3ULIUIO.




Teopust ctpoeHust

OPraHUYCCKUX COeI[HHeHHﬁ.

JlaGopaTopHble ONbITHI.

2. UsroroBienue moaemuei
MOJIEKYJI OPTaHUYECKUX
COCTMHCHUH.

OCHOBHBIE TTOJIOKESHUS
Teopuu cTpoeHust A. M.
bytneposa. BaneHTHOCTS.
DneMeHTHI C TOCTOSTHHOM
U IIEPEMEHHOU
BaJICHTHOCTBIO.
CrpykTypHBIE QOPMYITBI
HeopeaHUuyecKux u
OpPraHUYEeCKUX BEIISCTB.
Tunsl yenepoousix yenovex:
JIUHEUHAs, PA36emEIeHHAs,
samxHymas. Kpamnocmo
XUMUYECKOU CEA3U.
Hzomepus. Buowi
uszomepuu. Ilonsitue o
B3aMMHOM BJIUSTHUU
aTOMOB B MOJIEKYJIax
OpPraHWYECKHX BEIIECTB.

ObvacHams IPUIUHBI
MHOT000pa3us

OpPraHWYEeCKUX BEIISCTB U
0COOCHHOCTH CTPOCHUS

aroma yriepona. Paziuuams
TMIOHSTUS «BAJICHTHOCThY» H
«CTEIICHb OKUCIICHUS,
onepuposams AMH.

Ompasicamsb COCTaB U

CTPOEHHE OPTaHHUIECCKUX
COCIMHEHUN C IIOMOIIBIO
CTPYKTYPHBIX (hOPMYI U
MOOenuposams uxX

MOJICKYJbl. Paziuuamo

TIOHATHUS KU30MEP» U

«TOMOJIOTY.

Hasvieams n3ydeHHBIE MTOIOKESHUS
TEOPHUH XHUMHUYECKOTO CTPOSHUS A.
M. bytneposa.

PeryasiTuBHbIe:

1. BeiiBuraTh Bepcuu pemeHus
npoOJeMbl, 0CO3HABATh KOHEUHBIH
pe3yibTaT, BBIOUPATh U3 MPEATIOAKEHHBIX
Y HUCKaTh CaMOCTOSITEIBHO CPECTBA
JIOCTHKEHUS LEIIH.

Ilo3HaBaTeJbHbIE:

1. CTpOHTH JIOTHYECKOE PACCYXKICHHUE,
BKJIIOUAIOIIIEE YCTaHOBIICHUE

MIPUYUHHO- CJIEACTBEHHBIX CBSA3EH.
KoMMyHHKaTUBHBIE:

1. YuuThIBaTh pa3Hble MHEHUSA U
WHTEpECHl 1 000CHOBBIBATh COOCTBEHHYIO
MTO3UIIHIO.

JInyHOCTHBIE:

1. IIpoSBNATH yCTOWYMBEINA yueOHO —
MO03HAaBaTEIbHBIA HHTEPEC K HOBBIM
croco0aM pemeHus 3a1ad.

TEMA 2. YI'JIEBOJOPO/bI U UX ITPUPOIHBIE UCTOYHUKU

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

ITpuponnslii rasz, ero
COCTaB U HaIpaBIICHUSI
HUCIIOJIL30BAaHUS B
KadyeCcTBE TOILUINBA U
XUMHUYECKOTO CHIPhSI.
Konsepcus memana.
Cunmes-eas u e2o
UCNONL308AHUE OIS
NONYYEHUs CUHMEMU1eCcKo20
OeH3UuHa U Memanoaa.

Xapaxmepu3zoeamwv cOCTaB
OCHOBHBIC HAIPABIICHUS
WCIIOJIb30BAHUS U
repepadOoOTKH MPUPOTHOTO
raza. Ycmanasnueamo
3aBHCHUMOCTb MEKIY
o0beMaMH JOOBIYH
npupoaHoro rasa B PO u
oroxeToM. Haxooumo
B3aMMOCBSI3b MEXKIY
HU3y4yaeMbIM MATEPHAIIOM U
Oynmyuieit
npodeCCHOHATbHOM
JESATEIIbHOCTBIO.

[IpaBuia sKOJIOTHYECKH
rPaMOTHOT'O TIOBEJACHUS U
0e30macHOro 0opaIleHus C
MPUPOJTHBIM ra30M B OBITY M Ha
MIPOM3BOJICTBE.

PeryasiTuBHbIE:

1. CocraBnsarh (MHIUBUAYATBHO W
B IPYIIIeE) IJIaH PEIICHUS TPOOJIEMBI.
2. Paboras no many, cBepsITh CBOM
JIEACTBUS C TENBIO U, IPU
HEO0XOUMOCTH, UCTIPABIISATH OIMIHOKH
CaMOCTOSTENBHO.

3. B gunanore ¢ yaurenem
COBEPIICHCTBOBATH CAMOCTOSTEILHO
BbIPa0OTaHHBIC KPUTEPUH OLICHKH.

Ilo3HaBaTeJbHbIE:

1. BBISBASTH IPUYMHBI U CIIEACTBHS
MPOCTHIX ABJICHUH.

2. CozziaBaTh CXEMaTHYECKUE MOJICITH C
BBIJICTICHHEM CYIIECTBEHHBIX
XapaKTEePUCTHK 00BEKTA.

3. [IpeoOpazoBeIBaTH HHGOPMAIIHIO U3
OJIHOTO BHJIA B IPYToii (TabnuIity B




IlpenensHbIe
YIJIEBOAOPOBI. AJIKaHHI.
JdemoHcTpanuu.
[IIapocTepxkHEBBIE U
00BEMHBIC MOJCITH MOJICKYJT
MIEPBBIX MPEIICTABUTEIICH
KJlacca aJKaHOB.
dusznyeckue cBOCcTBa
razoo0pa3HbIX (IpomaH-
OyTaHOBasi CMeCh B
3aKHTAJIKE), KUIKUX
(OeH3UH) U TBEPIBIX
(mapacdun) anKaHOB:
arperaTHoe COCTOSIHHUE,
PacTBOPUMOCTh B BOJIC.
TI'openue nponan-
OyTaHOBOI cMecH
(3axxuranka). OTHOIIICHHUE
aJIKaHOB K PacTBOPY
IepMaHraHaTa Kajaus u
OpomHOI BoJie/

3HadYeHUE TIPUPOTHOTO
rasa M WHBIX MpeaeTbHBIX
YIJIEBOJIOPOJIOB B KAYECTBE
TOTUJIMBA U XUMHUYECKOTO
ChIpbsl. MeTaH U Apyrue
aJIKaHbI KaK COCTaBHAasI
4acTh MPUPOTHOTO rasa.
XHUMHYECKHE CBOMCTBA
MeTaHa,

00y CJIOBIMBAIONINE €TO
mpuMeHeHne (TopeHue,
TUPOITU3,
raJIOTeHUPOBAHUE).

I'omomoru merana,
HM30MEpUs U HOMEHKJIATypa.
HerunpupoBanue
staHa.Kpexune u
uzoMepu3ayUs aIKaHos.
AnxunbHvie paouxanol.
Mexanusm
€680000HOPAOUKATLHOZO
2a102eHUPOBAHUS ANIKAHOB.

OmnpenensaThb

MIPUHAJIE)KHOCTH BEIIECTB K
Pa3IMYHBIM TUIAM

(TIpenenbHBIM WU

HeMpeaeabHbIM) U KJIaccaM
yriaeBoopoaoB. Ha3zeiBath

HUX [0 MEXAYHapOaHOUI
HOMEHKJaType,

XapaKTepU30BaTh CTPOCHUE

U CBOMCTBA BaXKHEUIITUX
MpeIcTaBUTEelNeH, HabMIOIaTh U
OIIMChIBATh HGMOHCTpaHHOHHBIﬁ
SKCIIEPUMEHT C TOMOIIBIO POJTHOTO
A3bIKA U s13bIKa XuMuU. O000111aTh
3HaHUA U O€J1aTh BBIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHHUS
CBOMCTB yIJ1€BOAOPOAOB B
TOMOJIOTHYCCKUX pAaax. Paznnuath
MIOHSITHUSL KU30MEP» U «TOMOJIOT».

TEKCT | TIp.).

KoMMyVyHHMKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
Y TIO3HIINIO, 3371aBaTh BOIIPOCHI, CTPOUTH
MIOHSITHBIC JISI HApTHEPA MOHSTHUSL.

2. YUuThIBaTh pa3Hble MHEHUS U
CTPEMHUTHCS K KOOPIWHAINH Pa3IMIHBIX
MTO3UIINIA B COTPYAHUYECTBE.

JIMYHOCTHBIE:

1. TlocTeneHHO BRICTpanuBaTh
COOCTBEHHOE IIeJIOCTHOE MUPOBO33pPEHHE!
0CO3HaBaTh NOTPEOHOCTH 1 TOTOBHOCTH K
camM000pa30BaHUIO, B TOM YHCIIE U B
paMKax caMOCTOSITENIbHOW JEATEIbHOCTH
BHE IIKOJIBI.

2. OrueHuBaTh coAeprKaHue (MCXOMs U3
COIIMAJIBHBIX U JINYHOCTHBIX HGHHOCTeﬁ),
o0ecreurBaroIIee JINIYHOCTHBIN
MOpaJbHBIN BEIOOD.

OTUJIEHOBBIE
YTIIEBOJOPOIbI, UITH
aJIKeHHI.

JdemoHncTpanum.
IIapocTepkHeBas u
00BEeMHast MOJICITH
MOJIEKYJIBI STHJICHA.
T'openue sTusneHa.
Komnekuns

«[TonuaTuinen u uzgenus us3
HETO».

JlaGopaTopHbIe ONbITHI. 3.
OGHnapy>xeHue
HEIpeaeIIbHBIX COSTMHEHUH
B XKUJIKHUX
HedTenpoayKTax.

OTUJIEH KaK
MPEICTaBUTEIh ATKEHOB.
ITonyuyenue saTusieHa B
MIPOMBIIIIEHHOCTH
(meruopupoBaHUe dTaHA)
u B JlabopaTtopuu
(merumpararmus dTaHONA).
CsoiicTBa (ropeHue,
OpoMHpOBaHUE,
rujapaTaius,
MMOJTUMEPHU3AITHS,
OKUCJIEHUE PACTBOPOM
KMnO4) u npumeHeHne
sruiieHa. [lonuaTusnen.
Ilponunen.
Cmepeopezynaprocms
nonumepa. OCHOBHBIC
TMOHATHS XUMHUHU
BBICOKOMOJICKYJIISIPHBIX

Haszvieams no

MEXAYHapOJHON

HOMEHKJIAType aJIKEHBI C
TMIOMOIIIBIO POJTHOTO SI3bIKA U
SI3BIKA XUMHUU.
Xapaxmepuszosamuo

CTpPOEHHE, CBONCTBA,

CIIOCOOBI MOTy4YEeHHUsI U

00J1aCTH TIPUMEHEHUSI

STHJICHA.

Habnarooameo,

CaMOCTOATEIBHO HPOBOOUMb

U ONUCHIBAMb XUMUYECKUN
SKCIIEPUMEHT.

Yemanaenuseams 3aBUCUMOCTD
MEXIy TUTIOM CTPOCHHS
YTII€BOJIOPOA U €0 XUMHUIECKUMH
CBOMCTBaMH Ha IIpUMeEpe
JIOTUYECKUX CBsI3€H: MpeaeibHbIN

PeryasitTuBubie:

1. O6HapyxuBath U GOPMYITHUPOBATH
y4eOHYI0 MpodIIeMy TIOJT pyKOBOJICTBOM
YUUTEIS.

2. CTaBUTH 11€JIb AEATEIHHOCTHA HA
OCHOBE TIOCTaBJIEHHOM MPOOJIEMBI U
mpeyiaraeT HeCKOJIBKO ClIoco00B ee
JIOCTHIKEHMS.

3. CaMOCTOSITENIHO aHAIU3UPOBATh
YCIIOBUS TOCTHIXKEHUS [IeTTH Ha OCHOBE
y4€Ta BBIJICIICHHBIX YUUTEIEM
OPUEHTUPOB JICHCTBUS B HOBOM
y4eOHOM MaTepHaie.
Ilo3naBaTebHbBIE:

1. OnpeaensTb BO3MOXKHBIE HCTOYHUKH
HEOOXOUMBIX CBEIACHHMU, IIPOU3BOIUTH
MOWCK HH(pOPMAIINK, AaHATH3UPYIOT U
OIIEHUBAIOT €€ JIOCTOBEPHOCT.

2. CaMOCTOSITEIILHO BBIACIATE U
(hopMyITMPOBAThH TIO3HABATENBHYIO 1ICITb.




coenuHEeHUU. Peaknnn
MMOJINMEPU3AIUH.
[MommsTHiien n obnactu
€ro NpUMEHEHHSI.
Tonyuenue norusmunena
noaumepusayuel Smuiena,
nOAUNpoONuIeHa
noaumepusayuel nponuena.
Ilpasuno B. B.
Mapxosnuxoea Ha npumepe
nponunena. KauecTBeHHbIE
peaKkuy Ha HelpeaeabHbIe
COEMHEHUS:
obecrBeunBaHre OpOMHOU
BOJIBI U pacTBOpPa
IepMaHTraHaTa KaJusl.
Tomonozuueckuti pso smu-
JIEHOBbIX Y2/1e8000P0008,
uzomepus (yenepoonozo
cKenema u nonoJACeHUs
Kpamuotul cgsa3u),
Homenxnamypa. Ilonyuenue
3TWJIEHA JEeTUApATALHEN
3TaHOJIa U
JErHAPUPOBAHUEM HTAHA.

— peaKINH 3aMeICHHUS,
HenpeaeabHbIM — peaKIuu
OPUCOCTUHECHUSI.

3. ®opmupoBaThH YMECHHS HAOIIOIATH,
JIeNIaTh BBIBOJIBI IIPH MIPOBEICHUH OIIBITOB,
yMeHusl paboTaTh ¢ KHUTOH | ¢
MEPUOJUYECKOU CUCTEMOIA.
KoMMyHMKATHBHBIE:

1. ®opmMupoBaTh yMeHUsI pabOTaTh B
napax, OTBEYaTh Ha BOMPOCH yUUTEIIS,
YMETh UCIOIB30BaTh XUMHUUECKHHN SI3BIK,
yMeHne paboTaTh ¢ XUMHUIECKOI
MOCYAOM.

2. BnageTp MOHOOTHYECKON U
JUANOTHYeCKOr (hopMaMu pedr B
COOTBETCTBUM C HOPMaMH POJTHOTO
SI3bIKA; BBIPAXKaTh CBOU MBICIIH C
JIOCTATOYHOM MOITHOTON U TOUHOCTBIO.
JIMYHOCTHBIE:

1. [TposABASATH OTBETCTBEHHOE OTHOIICHUE
K 00YYEHHIO, yBOKUTEIIHOE OTHOIICHUE
K CTapIINM U MJIAIIIAM TOBaPHINAM;
0CO3HABATh IIEHHOCThH 3JI0POBOTO U
Oe3omacHOro 0opa3a KHU3HH.

2. ®opMHupOBaTH OTBETCTBEHHOE
OTHOIIICHHUS K YUYCHHUIO, TOTOBHOCTH H
CIOCOOHOCTH, O0YHYaIOIIUXCS K
CaMOpPa3BHUTHIO U CaMOOOPa30BaHUIO.

JlneHoBkIC
YIJIEBOAOPOBI.
Kayuayxku.
JdemoncTpanum.
Monenu
(mapocTep>KHEBBIE U
00BEeMHas) MOJICKYJI
1,3-0yranuena u 2 -
metwi-1,3-0Oyraguena
(u3o0mpeHa).
Pasnoxxenne kayuyka
MpU HarpeBaHuH,
HCIIBITAHUE
MPOJIYKTOB
pas3noxxeHus Ha
HeIlpe- JeJIbHOCTD.
Komneknun
«Kayuykn», «Pe3nna

Kayuyxk u ero cBoiictpa.
Bynkanuzamnus kaydyka.
Pe3una. U3onpen kak
MOHOMEpP HTPHUPOTHOTO
Kaydyka.

CUHTETHYECKUM KaydyK.
1,3-byraanen kak MOHOMEp
TUBUHUIIOBOTO U
O0yTaIueHOBOTO
CUHTETUYECKHX KaydyKOB.
MHble XumMuueckue
CBOWCTBA JUEHOB:
rajoreHupoBaHue,
2uopozanozeHuposanue,
euopuposanue. 1,2- u
1,4-npucoeounenue.
THonyuenue ouenogwix

Haszvieams 10 MEXAyHAPOTHOMN

HOMEHKJIATyPE JIUEHBI.

Xapaxmepu3zoeams CTPOCHHE,
CBOCTBA, cNOCOObI NONYYEHUS U

obmactu mpumenenus 1,3-
OyTagueHa.
Habnwooames u onucwvisams

JIEMOHCTPAIIMOHHBIA XUMHUYECKUHN

IKCTIEPUMEHT.

PeryjassiTuBHbIC

1. Beigensith 1 0CO3HABATH TO, YTO YIKE
YCBOGHO H UTO ellle TIOJICKHUT YCBOSHUIO,
OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCHUSI.
2. CtaBuTh yueOHYIO 3a7ja9y HAa OCHOBE
COOTHECEHHMSI TOTO, UTO YXKE U3BECTHO U
YCBOEHO, U TOTO, YTO €I[€ HEU3BECTHO.
Ilo3HaBaTeIbHbIE

1. ITonck u BeIAEIIEHNE HEOOXOAUMOM
nH(pOpPMAIUH; IPUMEHEHHE METO/IOB
MH(POPMAITMOHHOTO TTOMCKA, B TOM YHCIIE
C TIOMOIIBI0 KOMITBIOTEPHBIX CPEICTB.

2. Aranm3npoBaTh 00BEKT, BELACIISS
CYILIECTBCHHBIC U HECYILIECTBEHHBIE
TIPU3HAKH.

KoMMYHMKaTHBHbIE

1. YuuThcs OpraHu30BBIBaTH U
TUTAHUPOBATH YUYEOHOE COTPYTHUIECTBO C




1 U3CJIUA U3 HECH.

yene8000p0008 memoodom C.
B. Jlebeoesa u
Oe2uopuposanuem aiKaHos.

YUYUTEJIEM U CBEPCTHUKAMU.
JIN4HOCTHBIE
1. ®opmupoBaTH MO3HABATEIHHBIC

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

HOMEHKIamypa.

AIEeTUIICHOBBIE
YTJIEBOAOPOIBI, MU
AJIKUHBI.
JdemoncTpauum.
Mopenu
(mmapocrtep>kHeBasi u
00BEeMHAas) MOJICKYJIbI
anerwieHa. 'opeHue
areTuiIeHa.
JlaGopaTopHble ONbITHI.
4. Ilonyuyenue u
CBOICTBA allETUJICHA.

BricokoTemneparypHoe
IUTaMs alleTUICHa Kak
oAHa U3 o0JyacTen ero
npuMeHeHus. [lonydenue
areTUIIeHa MUPOTU30M
METaHa U KapOUIHBIM
criocoooMm. [lonyuenue
Kapbuoa xanvyus.
XUMHYECKUE CBOMCTBA.
aleTUJICHa:
raJjoreHupoBaHue,
THJIPOTAIOTCHUPOBAHUE
(X7TOpBUHUI U
MMOJIMBUHUITXJIOPUJI, €T0
MpUMEHEHHE), THIpATAIHAS
(peakius

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

Haszvieams 10 MEXAyHAPOIHOMN
HOMEHKJIATyPe aJIKHUHBI C
TMOMOIIBIO POJHOTO S3BIKA U SI3bIKA
XUMHH.

Xapaxmepuzoeams CTpOEHHE,
CBOICTBA, CIOCOOBI MTOTYUYCHHUS U
00J1aCTH TTPU MEHCHUS alleTUJICHA.
Habrrooams, camocmoamenvro
Nnpo8ooUms U ONUCHIBAMb
XUMHUYECKUUN SKCIEPUMEHT.
Omauuams OCOOCHHOCTH PEaKITUA
MPUCOEIUHEHUS y arleTUIeHa OT
peaxiuii IpUCOeIUHEHUS dTUIICHA.

PervasiTuBHble:

1. CamOCTOATENBEHO OCO3HABATH IPUIHMHBI
CBOET0 yCIexa WiIu Heyclexa U HaXOAUTh
CrocoOBI BBIXO/Ia U3 CUTYALH HEeycIexa.
Ilo3HaBaTeJbHBIE:

1. CTpouTh JIOTHYECKOE pacCyKIACHHE,
BKJIIOYAIOIIIee YCTaHOBIICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3CH.

2. OCyIIECTBIISITh PACITMPEHHBIH

nouck uHpopMammu c

WCIIONB30BaHMEM PECYPCOB OMOIHOTEK

u NaTepHera

KomMmyHukaTuBHbI€:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
1 IIO3ULHIO, apTYMEHTUPOBATh U
KOOPJAMHHUPOBATH €€ C MO3ULIHUAMU
MapTHEPOB B COTPYTHUUECTBE MPHU
BEIpa0OTKE OOIIETo pemIeHus B
COBMECTHOM JI€ATEIbHOCTH.
JINYHOCTHBIE:

1. BeicTpauBaTh COOCTBEHHOE LIETIOCTHOE
MHUPOBO33pEHHE: OCO3HABATh
MOTPEeOHOCTH ¥ TOTOBHOCTH K
caMo00pa30BaHMIO, B TOM YKCJIE U B
paMKax caMOCTOSATEIILHON 1S TebHOCTH
BHE IIIKOJIBI.

ApomMaTtudeckue

yriaeBoaopoabl, U apCHbI.

JdemoncTpamun. O6neMHas
MOJIEJIb MOJIEKYJIBI O€H3071a.
l'openne Genzomna.
OtHomenne 6eH301a K
OpoMHOM(MOAHOI) BOZIE U
pacTBoOpy mepMaHraHara
Kanus (Ha mpuMepe
TEXHUIECKUX

OTkpeITHE O€H30I1a, €TO
CBOICTBA U TIEPBHIC
0o0yacTv IpUMEHEHUS.
YcraHoBieHUue
XHUMHYECKOTO CTPOCHUS
oenzona. ®opmyiia
Kekyne.

Cospemennvie
npeocmasieHust

Xapaxmepuszosamuo

0COOECHHOCTH CTPOCHMUS,
CBOMCTBa U 00J1aCTH

npUMeHeHHs1 0eH3071a C
TIOMOIIIBIO POJTHOTO SI3bIKA U
sI3bIKa XUMHHU.

Habarooams u onuceleams
JIEMOHCTPALlMOHHBIA XUMHUYECKUI
OKCIICPUMECHT.

PerviassTuBHbIE:

1. ®opmupoBaTh yMEHUE YUUTHIBATD
BBIJICJICHHBIC YUUTEIEM OPUCHTHPHI
JIEUCTBHSA B

HOBOM y4eOHOM MaTepHale B
COTPYIHHUYECTBE C YUUTEIICM.

2. IImanupoBaTh CBOM JICHCTBUS B
COOTBETCTBUH C IIOCTaBJICHHON
3a1aueii U YCIOBUSIMU €€ peau3allui.
3. BeigBuraTh BEpCHH PEIICHIS




pacTBOpUTENEH,
coJIep KaIluX apeHbI).

0 cmpoeHuu benzona.
XUMHUYECKHE CBOMCTBA
OcH30J1a: TaJoreHHPOBaHUE,
HuTpoBanue. [lonyuenue
benzona. 'omonoe benzona
— MOAYOIL.

MpOOJIEMBI, 0CO3HABATh KOHEYHBIH
pe3yabTaT, BEIOUPaTh U3 MPEII0KCHHBIX
Y UCKAaTh CAMOCTOSITENILHO CPEJICTBA
JTIOCTHKCHHUS LIEITH.

Ilo3HaBaTeJabLHBIE:

10 Hedts n criocobsr ce HedTs, ee cocras, XapakTepu3oBaTh COCTaB U
epepaboTKH. (uznueckue cBolcTBa U OCHOBHBIE HalpaBICHUs
MemoHcTpanuu. npoucxosxcoetue. HUCHOJb30BaHUs U
O6pasoBanue DKOJIOTHUECKHC nepepaboTku HePTH.

HE(TAHOM IJICHKN Ha MOCJIEACTBUS pa3jiuBa YcTaHaBIMBAaTE 3aBUCHMOCTD
HOBCPXHOCTH BOJBI. HedTH U cIOCOOBI GOPHOBI MeXAy o0beMaMu JOOBIYIH
OGuapyxenue ¢ HuMH. IIpoueccel HedTu B Poccuu u
HENPCACIbHBIX nepepadoTKH HEPTH: OI0IKETOM IoCyAapCTBa.
COC/IMHEHUH B XKHIKUX pexTuduKanys, KpeKuHr, Haxonuts B3auMOCBSI3b
HEe(TEMPONYKTaX. pugopmune. TIpoayKThI MEXAy U3ydaeMbIM
JlaGoparopHbie ONBITHI. 5. nepepadoTKH HEPTH U UX MaTepuaioM u Oynyei
OsnakomieHune ¢ HCIIOIB30BaHUE. npodecCuOHAIBHOU
xostekuueii «Hedrs n Ilonsamue 06 okmanosom JIeSITeNIbHOCTHIO.
OpOAYKTBI €€ yucire. IIpaBuna sxkojgoruydecku
nepepaboTKm». I'paMOTHOI'O MOBEJICHUS U
O6e3omnacHOro oOpamieHus ¢
HepTenpoaAyKTaMH B OBITY
Y Ha IPOU3BOJICTBE.

11 O606uieHne u Knaccuduxauust Knaccuduuuponars
CHCTeMAaTH3aLMsl 3HAHUI 00 | yreponopoos mo YIJI€BOAOPOIBI IO CTPOSHUIO
yIJIEBOAOPOIAX. CTPOCHHUIO YIIEPOIHOTO YIJIEPOJHOTO CKeJIeTa U HaJIUIHIO

CKelleTa ¥ HATHIHIO KpaTHBIX CBSI3€U. Y CTaHABJIMBATH
KpaTHBIX CBs3eil. B3au- B3aUMOCBS3b MEXY COCTaBOM,
MOCBS3b MEXJY COCTaBOM, CTPOCHHEM U CBOHCTBAMH
CTPOEHUEM U CBOMCTBAMU yrieBonopooB. OnuChBaTh

12 Konrpoubnas pa6ora Ne 1 | yrieBoaopo/IoB. FCHCTUICCKUC CBA3N MEXKY

0 TeME « Y TJIIEBOAOPOIBI».

I'eneTnyeckas cBI3b
MEXIy KJlaccaMu
YIJIEBOJIOPOJIOB.

KJIaCCaMH yTJI€BOJIOPOJIOB C
MOMOIIBIO POTHOTO A3bIKA U SI3bIKA
XUMUH.

IIpoBoauts pediekcuro
COOCTBEHHBIX JOCTHXEHUI B
IMO3HAHWUH XUMHH yTIIEBOJIOPOIOB.
AHaTU3UPOBATH PE3YJIHTATHI
KOHTPOJILHOUW paboThI 1
BBICTPAWBATh My TH JOCTHIKECHHUS
’KEJIaeMOT0 YPOBHS yCIICIITHOCTH.

1. OcyuiecTBIsATH BEIOOD

HanOoiee 3G HEeKTUBHBIX

CITIocO0O0B peIIeHNUs 3314 B
3aBUCHUMOCTH OT KOHKPETHBIX
YCIIOBHH.

2. OcyuiecTBasATh CPaBHEHUE,
KJIacCU(UKAIIHIO, CAMOCTOSATEIILHO
BBIOUpAst OCHOBAHUS U KPUTCPHH IS
YKa3aHHBIX JIOTUYECKUX OTEPAIH.
3. YMeTh onpeensiTh BO3MOKHBIS
WUCTOYHUKU HEOOXOJUMBIX CBEICHHIA,
MPOU3BOJIUTH TTOUCK HH(POPMAIIUH,
aHAM3UPOBATh U OIICHUBATH €€
JIOCTOBEPHOCTb.

KomMMyHuKATHBHBIE:

1. CoBepIiieHCTBOBATh YMEHHUE
JIOTOBAapHBATHCS M IPUXOINUTH K 00IIEMY
PELICHUIO B COBMECTHOM JIESITEIIEHOCTH.
2. Pa3zBuBaTh yMeHHUE MPOJTYKTHBHO
pa3pemars KOH(IUKTH HA OCHOBE y4eTa
MHTEPECOB U TO3HUIINIT BCEX €ro
YYACTHUKOB.

JINYHOCTHBIE:

1. Pa3BuBaTh BHyTPEHHIOIO TIO3UIIMIO HA
YPOBHE ITOJIOKHUTECIIBHOTI'O OTHOIICHUSA K
IIKOJIE, TOHUMaHUS HEOOXOAUMOCTH
YYEHUs1, BRIPAXKEHHOTO B ITPE00IafaHun
y‘IEGHO-HO?:HaBaTeHI)HBIX MOTHUBOB U
MPEMOYTEHUH COIMAIBHOTO CIIoco0a
OIICHKH 3HaHUH.

2. ®opMHUPOBATEH PKOJIOTHIECKOE
MBIIJICHHE: YMEHNE OLIEHUBATh CBOIO
JIEATEIIEHOCTD U TIOCTYTIKH JPYTUX
JIOJIeH ¢ TOYKU 3PEHUS COXPaHEHUS
OKpYXalolllei cpeibl.




TEMA 3. KUCJIOPOJJCOAEPXAIIME OPTAHUYECKHUE COEJMHEHMWA

13 Cruptsr. DTHIIOBBIH CITUPT U €r0 Haszvieams 110 PeryasitupHpie
JeMoHCTpanuu. cBoiictBa. OKucIEHNE MEXK Ty HapOIHOM 1.CpopmuposaTh yMeHHE aIeKBATHO
Monenu STaHOJIA HOMEHKJIATYPE CITUPTHI. OLIEHMBAThL CBOU 3HAHUS M yMEHHS.
(1rapocTepIkHEBBIE U (bepmenTaTHBHOE, Xapaxmepuzoseamo 2.DopMHpPOBATh HHTEIIEKTyaIbHBIE 1
00BEMHBIE) MOJIEKYIT okcugom meau (I1)). CTpOEHHMe, CBOIICTBA, TBOPYECKHUE CIIOCOOHOCTH.
CIIMPTOB: METAHOJIA, XUMHUYECKHE CBOMCTBA CHOCOOBI MOTYYEHHS U HosuaparenbHble
3TaHoJIa, STaHOJIA: JAETUApATALIMS, 006J1acTH IPUMEHEHUS 1.Copmuposats ymenne
OMUNEH2AUKOTIA T B3aUMOJIEHCTBUE C 3TaHoJIa U TIIMLIEPUHA C aHalMsMpoBaTh, CpaBHUBATD,
rinunepuna. ['openne HaTpHUEM, TOPEHUE. IIOMOIIBIO POJHOTO S3BIKA U KaccuGuuupoBath 1 0600maTh GaKThl U
dTaHOJIa. [Monyvenue sTanona SI3bIKA XUMHU. SBJICHHA,
Bsaumonericteue rHpaTalmeil STUIeHa, Knaccugpuyuposamo ciupTsl KommyHuKaTHBHbIE
9TaHOJIa C HATPUCM. WeNOUHBIM 2UOPOIUZOM 10 UX aTOMHOCTH. 1.CdopmupoBaTh yMEHHE NPE/ICTABIIATE
[Momy4enue sTuacHa eanozensmana, OpOKEHUEM Habnwooams, camocmosmenvHo NpOJIENIAHHyYI0 paboTy.
U3 DTAHOJIA. caxapos. NPO6OOUMB U ONUCHIEAM D 2. ®opMUpOBATH yMEHHUsI pabOTaTh B
JlabopaTopHbie onbITHL. 6. T'OMOJIOrMYECKHIA psif XMMHUYECKHUI SKCIIEPUMEHT. Tapax, OTBCYaTh Ha BOIPOCHL y4HTCIA,
CBOHCTBA STHIOBOTO CIMPTA. | OIHOATOMHBIX CITHPTOB, YMETh UCTIOIB30BATH XMMUYECKHUIL S3BIK.
7. CBOIiCTBa IIIMIIEPUHA. U30Mepusi, HOMEHKJIATypa. JIn4HOCTHBIC
MHOr0aTOMHbIE CIIUPTHL: 1. ®opMUpOBaHKE UHTEPECA K HOBOMY
IMUNIEH2IUKOIb, TIHLEPUH. HPEAMETY.
KauectBennas peaxmus 2. ®opmuposanue y4eOHO-
HA MHOFOATOMHEIE M03HABATEILHOIO UHTEPECA K HOBOMY
CIIUPTBL yueOHOMY Marepuay u vcnoco6aM
pELIEHHs HOBOM YaCTHOM 3a1a4H.
14 KamenHglit yrois. KameHnHslii yross u ero Xapaxkmepuzosamo PeryasiTunbie:
JleMoHCTpanuu. HCIIOJIb30BaHHUE. MPOUCXOKIACHUE U OCHOBHBIC 1. CamoCTOATENIBHO aHATM3UPOBATH
Konnexums KokcoBaHue kaMEHHOIO HaIlpaBJICHUS UCIIOJIb30BaHUs ycaoBus

«KaMeHHBII yroby.
Kouiekust npoykToB
KOKCOXUMHYECKOTO
MPOU3BOJCTBA.

YIJIs, BAXKHEUIINE
MPOAYKTHI
KOKCOXMMHYECKOTO
NIPOU3BOACTBA.

" TiepepaboTKN KaMEeHHOTO
YTJIA.

Yemanasnuseamo
3aBHCUMOCTbH

MeXIy o0bemMamMu J100bIYH
KaMEHHOro yriisi B PO u
OO TKETOM.

Haxooumb B3aUMOCBSI3b
MEXIy U3ydacMbIM
MaTepuaioM U Oymyriei
npodeccuoHaTLHON
JICATEIILHOCTHIO.

IIpaBuia sKOJIOTHYECKHU

JOCTIDKEHHS LIeJTd Ha OCHOBE yu€Ta
BBIJICJICHHBIX YYUTEIEM OPUEHTHPOB
JIEHCTBUS B HOBOM yu4eOHOM MaTepHale.
2. OcylecTBIATh KOHCTaTUPYIOIIUN U
MPEIBOCXUNIAIONIAN KOHTPOJIb TI0
Pe3yNIbTaTy U 1O CIIOCO0Y IEHCTBHS;
aKTyaJbHBIH KOHTPOJIb HA YPOBHE
HPOU3BOJIHHOTO.

Ilo3HaBaTeJbHBIE:

1. Co3naBate 1 MpeoOPa30OBHIBATH
MOJIEIH ¥ CXEMBI ISl peLIeHHs 33/1a4.
2. O06001mAaTh IIOHATASI —




IPaMOTHOI'O ITOBEICHUS U
Oe3omacHOro oOpaneHus C
KaMCHHBIM YTJIEM U IPOAYKTaMHU
KOKCOXMMHYECKOTO ITPOU3BOCTBA
B OBITY U IIPOMBIIIUICHHOCTH.

OCYHIECTBIIATH JIOTUYECKYTIO
OIiepanmro.

KoMMVYHHKATHBHbBIE:

1. ®opmMynupoBaTh COOCTBEHHOEC MHEHHE

15 denou. JleMoHCTpALMH. CTtpoeHnne MOJIEKY bl U Xapaxmepuszoeams 0COOEHHOCTH 1 MTO3HIINIO, apTyMEHTUPOBATh U

Ob6beMHas MOJIeNTb MOJIEKYJIBI | (PU3UYSCKUE CBOMCTBA CTPOEHHS U CBOMCTBA (heHOJIa Ha KOOPAMHUPOBATE €€ C MO3UIUAMH

(benona. PactBopumocTth (enona. Bzaumuoe OCHOBE B3aUMHOTO BIHUSHUS MapTHEPOB B COTPYTHUYUCCTBE MPU

(enoma B Boge mipu BIIMSIHHE aTOMOB B aTOMOB B MOJIEKYJIE, a TAK)KE BBIPA0OTKE OOLIEro PEIEHNUS B

KOMHATHOW TeMIeparype i | MOJIEKyJIaX OPraHUIeCKUX CTIOCOOBI MOJTYYSHUS B 00JIacTH COBMECTHOI NesITeTbHOCTH

Py HarpeBaHUU. BEIIIECTB Ha MPUMeEpe MPUMEHEHHUST PeHOJIa C TIOMOIIBIO

Bzaumoneticteue deHotia ¢ | heHoSIa. XUMUYECKUE POJTHOTO sI3bIKA U SI3bIKA XUMHH. JINYHOCTHBIE:

pacTBOpPOM LIEIOYU U cBolicTBa (peHona, Habnrooams u onuceleams 1. ®OpMHpPOBATh OTBETCTBEHHOE

OpOMHO# BOJOH. MOATBEPKAAOIINUE JIEMOHCTPALlMOHHBIA XUMUYECKUI OTHOIIEHHMS K YYEHHIO, TOTOBHOCTH U

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

(beHON C XTOPHAOM Kelle3a | aTOMOB: KHUCIIOTHBIC Coobnrooams ipaBuUIa CaMOPA3BUTHUIO U CAMOOOPA30BAHHIO.

(I11). CBOMCTBA, peakuu 3KOJIOTMYECKU IPaMOTHOIO U 2. ®opMHpPOBATh CHOCOOHOCTE K
raJloreHUPOBaHUS, 0e30macHOro o0OpareHus ¢ LEJIETIONIATaHHIO, CAMOCTOSITEIBHOM
HUTPOBAHMUA. HonyquI/Ie TOPHOYMMHU U TOKCUYHBIMHU IIOCTAHOBKE HOBBIX y‘-Ie6HI)IX
benoina us BEILECTBAMU B OBITY U 3a/1a4 ¥ IPOEKTUPOBAHUIO COOCTBEHHOM
KaMEHHOYTOJIbHOM CMOJIBI U OKpY Karollen cpejie. yueGHOI IesTeNLHOCTH.
U3 npou3s- 60OHbIX HEH30]14.

16 ANBAETUIEL IIpoHU3BOACTBO U Xapaxmepuzoeams PeryasTuBHble:
JdemMoHcTpanuu. HCIIOIE30BAHME 0COOEHHOCTH CBOMCTRB 1. BHOCUTH HEOOXOMMBIE KOPPEKTHUBHI B
Monenn dopmanbrernna u JIEHCTBHE TTOCIIE €T0 3aBepIICHHS Ha

(mmapocTep>KHEBBIE U
00BEMHBIE) MOJICKYJT
MeTaHaIsl ¥ dTaHasl.
O3HaKOMJICHHUE C
KOJUIEKIIUEH

IIaCTMACC

H U3JCIUI U3 HUX.
JlaGopaTopHbIe ONbITHI. 8.
CaoiicTBa Gopmanbaerua.

CTPOUTENBHBIX U
OTACIIOYHBIX MAaTECPHUAJIOB
Ha OCHOBE ITOJIMMEPOB U3
(enonodopmansaeTuIHB
X CMOJI ¥ UX aHaJIOTOB.
dopmanbaeruia, ero
CTpoeHHuE U QU3NYECKUE
cBoicTBa. Popmanun.
XWMHYECKHE CBOUCTBA
bopmansnervuna:
TUAPUPOBAHUE,
okucienue. Peaxyuu
NnoaAUKoOHOeHcayuu.
T'omonoruueckuii psia
aITBJICTUI0B, U30MEPHSI,
HOMEHKJIaTypa.
KauecTBeHnHas peaknus Ha

areTalibJIerujia Ha OCHOBE
CTPOCHUS MOJICKYJI, CIIOCOOBI
MOJIY4EeHHUS U UX 0071aCTH
MPUMEHEHHUS C TTOMOIIBIO
POIHOTO SI3BIKA M SI3bIKA
XAMUH.

Habnarooams, onucvieams u
npoeooums XUMAIECKUN
IKCIICPUMEHT.

Cobrrooams ipaBuia
9KOJIOTHYECKH IPAMOTHOTO U
Oe3omacHOT0 OOpaleHus ¢
TOPIOYHUMH U TOKCHIHBIMH
BEIIECTBAMH B OBITY U

OKpY Karolleu cpejie.

OCHOBE €T0 OIIEHKH M y4eTa XapakTepa
CIIEJIAaHHBIX OLINOOK.

2. OcylecTBIATE KOHCTaTUPYIOIIHNA U
MPEIBOCXUIIAIOUINN KOHTPOJIb TI0
pe3ynbTaTy | 1O CIoco0y AeHCTBHS;
aKTyaJbHBIH KOHTPOJIb HA YPOBHE
MIPOU3BOJIBHOTO.

3. BeigBUraTh BEpCUU pelieHus
poOJIeMBbI, 0CO3HABATH KOHECYHBIN
pe3yibTaT, BEIOUPATh U3 MPEATIOKECHHBIX
Y UCKaTh CAMOCTOSITENILHO CPEICTBA
JIOCTHKECHHUS LIEITH.

Ilo3HaBaTeJbHBIE:

1. ®opMupoBaTh yCTOWYHUBEIA yueOHO-
[I03HABATEJIbHOI'0 MHTEPEC K HOBBIM
00IIMM cIToco0aM peleHus 3a1ay.




aJbJICTUIHYIO TPYIIITY.
ITonyyenue
bopmansaeruna u
aneTanbaeruaa

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

2. ®opMHpOBaTH YMECHHS YCTaHABINBATD
CBSI3M MEXJTy PEaIbHO HAOJIF01aeMbIMU
XUMUYECKUMU SIBIICHUSIMHU U TIPOLIECCAMU,
MIPOUCXOISIIIIIMHA B MEKPOMHDE,
O0O0BSCHATH MPUYHHBI MHOTOO0pAa3HsI
BCIIECTB, 3aBUCUMOCTh UX CBOUCTB OT
CcOCTaBa M CTPOCHMS, a TAKKE
3aBUCUMOCTH IIPUMEHEHHS BEIIESCTB OT MX
CBOICTB.

17 Kap6oHOBBIE KUCIOTBI. Kap6oHOBbIE KUCIOTHI B Xapaxmepuszoeamb 0COGEHHOCTH KomMyHuKaTHBHbBIE:
Hemoncrpanuu. Mojenu IPUPOJIE U B GBITY. CBOMCTB KapOOHOBBIX KHUCJIOT HA 1. ApryMeHTHpOBaTh CBOO MO3HLHIO U
(LHaPOCTep)KHeBBIe u XUuMHUYECKHUE CBOHCTBA OCHOBC CTPOCHHS UX MOJICKYII, a KOOpAUMHUPOBATH €€ C
00BEMHBIC) MOJICKYJT KapGOHOBBIX KHCIIOT B TaK)Xe CIIOCOOBI MOJIyYSHUS U MO3UIMAMU MAPTHEPOB B COTPYTHIUYECTBE
MypaBbUHON U yKCYCHOM CPaBHEHHH €O CBOIICTBAMH 00J1acTH NIPUMEHEHUS Mypasbunou | IpH BLIpa6S)TK6 o011ero pemeHus B
kucioT. O6pasubl COJISTHOM KHCITOTHI M YKCYCHOM KHMCJIOT C IIOMOUIBIO COBMCCTHOM JI€ATCIBHOCTH.

HEKOTOPBIX KapOOHOBBIX (B3auMoIeiicTRIE C POJHOIO A3bIKA M SI3bIKa XUMHH. 2. AZIEKBAaTHO HCIIOJIb30BaTh PEYECBHIE
KHCJIOT: MYPaBbUHOM, METaIaMH1, OC- HOBHBIMH Paznuuams ob1iee, 0COOCHHOE U CpEIICTBA NI PELICHUS PA3TUIHBIX
YKCYCHOM, OJIEMHOBOM, OKCHIaMH, OCHOBAHHSMH, €IMHUYHOE B CTPOCHUH H KOMMYHMKATHBHBIX 33118, BIIaZICTh
CTEapUHOBOM, Wjasenesou, comsiMu). YKCycHast CBOMCTBAaX OPTaHUYECKUX YCTHOM U MICbMEHHOU PEYBI0; CTPOUTD
Oen30UHO, TUMOHHO. KHCJIOTA KaK ClIabhIi (Mypasbumnotl 1 yKCYCHOR KHCIIOT) MOHOJIOTHYECKOE KOHTEKCTHOE
OTHOLIEHNE PA3INYHBIX 3JIEKTPOJIUT, HOHHbIE OIHMCHIBATH U TPOBOJIUTH BBICKa3bIBAaHHE_
KapOOHOBBIX KUCIIOT K yPaBHEHMSI PEaKLUii ¢ ee XUMHUYECKUN SKCIIEPUMEHT.
BoJie. [lomyyenne y4aCTHEM. Cobniooams 1ipaBuIIa JInuHOCTHBIE:
CIIOKHOTO 3(pUpa PeakUHel | Peaknus sTepuUKaLHN. 9KOJIOTHUYECKH TPAMOTHOTO 1 1. YMeTs onenuBaTh TPaBHIBHOCTS
sTepupUKaALUN. [ OMOIOTHYECKHIA PSL Oe3omacHOTo oOparie-us ¢ BEITIOJTHEHUS y4eOHOH 3a/1a4H,
JlaGopaTopHble ONBITHI. 9. IIpeIeIbHBIX TOPIOYUMHU U TOKCUYHBIMU COOCTBEHHBIE BO3MOKHOCTH €€ PELICHUS.
CBoliCTBa YKCYCHOM OJIHOOCHOBHBIX BEIECTBAMU B OBITY U 2.AHanu3upoBaTh SMOIIMOHATIEHBIE 5
KHCJIOTBI. KapOGOHOBBIX KUCIIOT, OKpY XKarolei cpese u COCTOSHHS, TIOMYEHHBIE OT YCTIELIHOH

H30Mepusi, HOMCHKJIATYPA. HEOPraHUYECKUX KUCIIOT. (HeycremHomn)

[Mony4eHne MypasbuHoi i Habnooams, onucviéams u npogo- | ACATEIBHOCTH, OLICHUBAThL UX BIUSHHUC HA

YKCYCHOM KHUCIIOT. umob XUMHYCCKHUU IKCIICPUMCHT. HAaCTPOCHUC YCJIOBCKA.

OmoenvHbvle npedcmasumen Cobrodams nipaBuiIa

KUC- JI0M UHOZ0 CIPOEHUS: 9KOJIOTHYECKHU I'PaMOTHOTO U

0JleuUH08as, AUHONEBas, Ge3omacHoro oopareHus ¢

JUHOJIEHO8As, AKPUNOBAsL, ropro1uMHu U TOKCUIHBIMUA

wasenesas, 6eH30UHAsL. BeIlleCTBaMHU B ObITy 1

OKpY>KarolleH cpese.
18 CrnoxxHble 3QUpHI. PeryasiTuBHble:

Kupsl.
JdemoHcTpanuu.
Komnnexuus numeBbIx
SKUPOB U Macell.

Hzyuenue coctaBa KUPOB.
JKupbl pacTUTEIBLHOTO U
>KUBOTHOTO
MPOUCXOXKICHUS,
pa3nuyus B UX COCTaBe.

Xapaxkmepuzosamuo
OCOOCHHOCTH CBOMCTB KHUPOB
Ha OCHOBE CTPOCHUS UX
MOJICKYJI, & TaKXKe
KJIacCU(UKAIIMH )KHPOB TIO

1. [InannpoBath cBOM AEHCTBHA B
COOTBETCTBHH C ITOCTaBJIEHHOMN
3a7iaueil U yCIIOBUSIMU €€ pPean3aliim.




PactBopumocTs
JKUPOB B
OpPTaHUYECKUX H
HEOPraHWIEeCKHX
pacTBOPUTETSIX.
H3rorosneHue mMplia.
Komnekmus o6pa3mnoB
MMPUPOIHBIX MaXy9InX
3UPHBIX Mace.
Kommexius Kuakux u
TBEPIBIX MOIOIITHUX
cpeactB. CpaBHeHHE
MOIOIINX CBOUCTB
pacTBOPOB MbLIA U
CTUPAIILHOTO
IMOPOIIIKA.
JlaGopaTopHble onbIThI. 10.
CaoiicTBa xupoB. 11.
CpaBHeHHE CBOHCTB
pacTBOpPOB MbLIA U
CTHUPAJILHOTO MTOPOIIIKA.

T'unponus )XKupoB u ux
oMblUIeHHE. MEblja.
Cunmemuueckue moroujue
cpeocmea (CMC).
OKonozuueckue acnekmol
npumenenus CMC.
T'unpupoBaHue KUAKUX
)KUPOB. [Ipon3BoaCcTBO
TBEPBIX KUPOB Ha
OCHOBE PaCTUTENIbHBIX
macen.llonstue o
CJIOXHBIX dpHUpax.
CnosxxHble 3pUpbl
OITHOOCHOBHBIX
KapOOHOBBIX KHCJIOT U
OJHOATOMHBIX CIIUPTOB.
Hzomepus u
HOMEHKAAMYPA CLOAHCHBIX
agupos. Peakuus
arepudukanuu. CI0KHbBIE
a3¢upsl B npupoae. Kupsr
KaK CJIOYHBIE 3(QUPHI
TJIMIIEPUHA U BBICIITUX
KapOOHOBBIX KHCIIOT.

WX COCTaBy U
MPOUCXOKICHUIO U
MPOU3BOJACTBO TBEPABIX
>)KHPOB Ha OCHOBE
pactuTenbHBIX Macesl. Ha
OCHOBE peaKIuu
sTepuduKaInn
Xapaxkmepu3oeams COCTaB,
CBOICTBa M 001aCTH
MPUMEHEHHUS CIIOKHBIX
3(hHUpOB.

Hab6nrooamyw, onucvigamo u
npoeoouUms XUMUYIECKHI
OKCTIEPUMEHT.

Cobnrooams ipaBuUia
9KOJIOTHYECKH TPAaMOTHOTO U
0e30macHOTro O0paIIeHus ¢
TOPIOYUMH U TOKCUIHBIMHU
BEIIIECTBAMU B OBITY U

OKpYy Karollen cpee.

IHo3HaBaTeJbHbIE:

1. OcymiecTBisITh BEIOOD

Hanbomnee 3PPEKTUBHBIX

CIOCO0OB pelIeHMs 32124 B
3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBHH.

2. OcymiecTBIsATh CPAaBHEHHE,
KJIacCH(UKAINIO, CAMOCTOSATEIHHO
BBIOMPAsi OCHOBAHUS U KPUTEPUU ISt
YKa3aHHBIX JIOTHYECKUX OIEPALHH.

KomMmyHuKaTuBHbBIE:

1. CoBepIiieHCTBOBAaTh YMEHHUE
JIOTOBApPHUBATHCS M IPUXOINUTH K 00IIEeMy
PELICHHIO B COBMECTHOM JICATEILHOCTH.

JInyHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOK MO3UIIMIO HA
YPOBHE MOJI0KUTEIHHOTO OTHOIIEHUS K
IIKOJIC, TIOHNUMaHUA HGO6XOI[I/IMOCTI/I
YU€HHS, BBIPAKEHHOT'O B IPEO0JIafaHuH
y‘IeGHO-HO?:HaBaTeHBHI)IX MOTHUBOB 1
MPEINOYTEHHN COITUATILHOTO criocoba
OLIEHKH 3HAHUU.

19

VYrieBoasl.
JdemoHcTpanuu.
Komnexmus
KpaxMaJIOCOASpIKaIHf
X MPOAYKTOB ITUTAHUS
H TIPOJTYKTOB Ha
OCHOBE CaXapo3Hl.
Bzaumoneiicteue
TITFOKO3BI U Caxapo3bl
C THAPOKCHIOM MEIHU
(1ID).

JlaGopaTopHble ONbITHI.
12. CBoiicTBa
TJIIOKO3bI. 13.
CaoiicTBa Kpaxmaria.

CocTaB yrieBoJ0B, UX
HaXO0XEHHE U POJIb B
pupoJie. 3HaueHue
YIJIEBOJOB B TEXHHKE,
OBITY, Ha TPOU3BO/JICTBE.
Knaccudukamms
YTIIEBOJOB: MOHO-, JIU- U
nonucaxapuasl. Cmpoenue
MOJIEKYJIbL CIIOKO3bL.

JIBOMCTBEHHOCTH
(pyHKIIMM OpraHUYEeCcKOTro
BEIIIECTBA HA IpUMEPE
TJIFOKO3BI
(ampaermgocoupT).
XuUMHUYECKUEe CBONCTBA
IJIFOKO3bI, TOKa3bIBAIOIIHE
JBOMCTBEHHOCTE €€

Xapaxmepusoeams coctaB
YTJCBOJIOB M UX
KJacCU(HUKAILIMIO HA OCHOBE
CHOCOOHOCTH K THIPOJIU3Y.

Onucvléams CBOUCTBA
IJIFOKO3bI KaK BEIIECTBA C
JIBOMCTBEHHOH (pyHKIHEH
(ampperugocoupra).
Yemanasnusame
MEXIPEIMETHBIC CBS3H
XUMHHU U OHOJIOTHHU Ha
OCHOBE PacCKpbITHS
OHOJIOTHYECKOH POk U
XUMHYECKUX CBOICTB
BaXXHEUIIUX MpPEICTaBUTEIICH
MOHO-, IH- U
MOJIUCaXapuIOB.

PeryasiTuBHbie:

1. CaMOCTOSTENIEHO OCO3HABATH TPUYNHBI
CBOETO ycIexa WM HeyclieXa U HaXOIUTh
CIOCOOBI BBIXO/IA U3 CUTYalluu HEeycIexa.

Ilo3HaBaTeJbHbIE:

1. CTpouTh JTOrH4eCcKOe pacCcy>KacHUE,
BKJTIOYAFOITICE YCTAHOBJICHHE
MIPUYUHHO-CIIEICTBEHHBIX CBSI3EH.

KoMMyHMKATHBHbIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHUE
Y TIO3HIINIO, apTYMEHTUPOBATh U
KOOPJMHHUPOBATH €€ C TTO3UIHAMU
MapTHEPOB B COTPYAHUIECTBE TTPH
BEIpa0OTKE OOIIETO PEIIeHUS B
COBMECTHOI IeSTEILHOCTH.




(pyHKIIMK: THAPUPOBaHUE,
B3aMMOJEHCTBUE C
runpokcuaom meau (1),
OKHCIICHHE
(pepmenmamusnoe,
peaKus «cepeopsHOro
3epkaia»). bpoxxenune
III0KO03bl. DOTOCHUHTES.
Dpykmo3sa Kak uzomep
entoxo3zvl. Caxaposa Kak
MIpeICTaBUTENb
JICaxapuJioB.
Ilpoussoocmeo caxapa.
ITonucaxapuapl: Kpaxmad,
nesutronosa. CpaBHeHUE
HUX CTPOEHUS

u cBoiictB. KauecTBeHHas
peakus Ha Kpaxmadl.

Habnwooames, onuceieams u
npoeoouUms XUMHUYIECKUIN
OKCIIEPUMEHT.

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

JIMYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE LIEIIOCTHOE
MHUPOBO33PEHUE: OCO3HABATD
MMOTPeOHOCTH ¥ TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YKCIIE U B
paMKax CaMOCTOSATEIBHOM IeITeTbHOCTH
BHE IIKOJIBI.

TEMA 4. ABOTCOAEPXAIIME OPTAHUYECKHUE COEJIMHEHUA
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AMUHBL. AHUIWH.
Jdemoncrpanuu. Mojaenu
(mmapo- crep>kHEBbIE U
00BEMHBIE) MOJICKYIT
METWIaMUHA U aHUJIMHA.
dusngyeckue CBOMCTBA
aHWJIMHA: arperaTHOe
COCTOSIHHUE, LIBET, 3amax,
OTHOIIIEHHE K BOJE.
BzaunmoeiicTBue aHMJIMHA
C KHCJIIOTaMH.
Bzaumoneiicteue
ra3oo0pa3HbIX METHUJIaMUHA
U XJOPOBO- OPOAA.
OTHolIIeHYE aHUIMHA K
OpoMHOM (MOTHOM) BOJIE.
Komnexknus aHMIMHOBBIX
KpacuTesei u npenaparon
Ha OCHOBE aHHJIMHA.

IIpupomHbie KpacuTeIn
KaK MpOW3BOJHbBIE
aaunuHa. OTKpBITHE U
CTPYKTypa aHWIIMHA.
AwmuHorpynmna. OCHOBHBIE
CBOMCTBA aHWINHA.
BpomupoBanve aHuInHA
(kauecmeennas peaxyus
Ha aHunur). Bzaumuoe
BAUSHUE AMOMOB 8
MOEKYIAX OP2AHUYECKUX
CcoeouHeHull Ha npumepe
anununa. Iloydenue
a"HunuHa. Peakus

H. H. 3ununa.

Xapaxmepuzosamuo
0COOEHHOCTH CTPOSHUS U
CBOICTBA aHUJIMHA HA YCHUSI
1 00J1acTH MPUMCHEHHUS
aHMJIMHA C IIOMOIIBIO
pOIHOTO sI3bIKa

U A3LIKa XUMUH.
Habarooams u onuceieams
JIEMOHCTPAaLlMOHHBIN
XUMHYECKUN SKCIIEPHUMEHT.
Cobrrooams ipaBuia
JKOJIOTHYECKHU TPaAMOTHOTO U
0e3omacHOro OOpanieHus ¢
TOPIOYMMH U TOKCUYHBIMU
BEIIIECTBAMH B OBITY U

OKpY Karollen cpejie.

PeryasitTuBubie:

1. Bmagers OCHOBaMU CaMOKOHTPOJIS,
CaMOOLICHKH, MPUHATUS PEIIEHUN 1
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA
B yueOHOM U TTO3HABATEIbHOU
JIEATEIIbHOCTH.

2. Be1bop Hanbonee 3¢ heKTHBHBIX
CIT0cCO0O0B PEIICHUS 3a/1a4 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBHH.

Ilo3HaBaTeIbHbIE:

1. YMeeT BBIIOIHATE JIOTHYECKHE
JIEHCTBUS a0CTparupoBaHusl, CpaBHEHUS,
HAXO0XJICHUS O0IINUX 3aKOHOMEPHOCTEHH,
aHaju3a, CUHTE3A.

2. BHOCUTE HEOOXOAUMBIE JOIIOJHEHHUS U
KOPPEKTHUBHI B IUIaH U CIIOCOO JCHUCTBUS B
CIydae pacxXoXKIIEHUS dTAJIOHA C
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AMMWHOKHCIIOTBHI.
JdemoHncTpanumn.
AnTedHsle Npenaparsl,
cozeprkaiye
aMHUHOKHCJIOTHI.
Y1akoBKku OT
MIPOYKTOB,
comeprKamux
aMHUHOKHCJIOTHI U UX
conu (MpOAYKTHI
MMUTaHUA,
cojieprkalue
BEIIIECTBA C KOJAaMH
E620 — rayra-
MHHOBas KUCJIOTA,
E621 — rmyramu- Hat
Hatpus, E622—525
— IJIyTaMH- HaThbl

AMMUHOKAaINpPOHOBAas
kucnora. I[lomuaMugHeie
BOJIOKHA, KaIlpOH.
Peakusa
HOJIMKOHICHCAI1H.
Tlonusmue 06 amuoax
KapOOHOBbIX KUCTIOM.

IToustue 00
aMHHOKMCIIOTAaX.
AMHPHOKHCIIOTEI KaK
OU(pYHKIIMOHAITLHBIC
aMmdoTepHbIC COCTUHCHUS.
dusngyeckre cCBOMCTBA
AMHHOKHCIIOT.
Ocobennocmu
ouccoyuayuu AMUHOKUCIOM
6 BOOHBIX PACMBOPAX.
Bunonsprole uonwt.

Onucvléams CBOWCTBA
aMHUHOKMCIIOT KakK
OU(pYHKIIMOHATHLHBIX
aM$OTepHBIX COCTUHECHUHN.
Yemanasnusame
MEXKIPEIMETHBIC CBSI3H
XUMUU

¥ OMOJIOTMHM Ha OCHOBE
PACKPBITHS OMOJIOTHISCKOH
pOJIM U XUMHUYECKUX CBOMCTB
aMUHOKHCIIOT.

Habarooams u onuceleams
JIEMOHCTPALIUOHHBIA XUMHUUYECKUHN
KCIICPUMCHT.

peabHBIM JEHCTBHEM U €T0 MPOYKTOM.

KoMMyHHMKATHBHBIE:

1. IlpuHEMATh TTO3UIIKIO COOECETHNUKA,
MMOHUMAsI TIO3UIIHIO JIPYTrOTo, pa3audaTh B
€ro peyu: MHEeHHE (TOUKY 3peHHS),
JTIOKA3aTeNIbCTBO (ApTyMEHTHI), (PaKTHI;
TUIOTE3bI, AaKCHOMBI, TSCOPHUH.

2. JloroBapuBaThCsl O MpaBUWIIAX H
BOTIpOCax JJIsi OOCYXICHHUS B
COOTBETCTBHHM C TIOCTABJICHHOU Iepet
IPYIIION 3a1adei.

JInyHOCTHBIE:

1. JleMOHCTpUPOBATh UHTEIICKTYaJIbHbIC
U TBOPYECKHE CIIOCOOHOCTH,
OTBETCTBEHHOE OTHOIIEHHE K O0YUICHHUIO,
TMMO3HABATCIIbHBIC MHTCPCCHI U MOTHBBEI,

JIPYTHX METAJIJIOB, Kraccuduxars u HaTMpaBJICHHBIC HA H3YYCHHE TIPEIMETa;
E640 —rnunun, E641 HOMEHKITATYPA OCO3HAIOT IIEHHOCTh 3JI0POBOTO U
— JICHIINH). AMUHOKHCIIOT. 0e30MmacHOro 00pa3a JKHU3HH.
Joka3zarenbcTBa Jlunermubr. [enrumnas 2. ®opmupoBaTh aJeKBATHYIO
aM(OTepHOCTH cBs3b. CIIOCOGH CaMOOIICHKY, OCO3HAHHOCTh YUCHHS U
aMHUHOKHCIIOT. HOJTyYeHHsT AMHHOKHCIIOT. y4eOHOW MOTHBAIUH, aJICKBATHOE
AMHHOKHCIIOTI B TIPHPOJIE, pearupoBaHue Ha TPYAHOCTH.
ux buonocuyecKkas ponb.
Heszamenumvre
AMUHOKUCIOMBbL.
22 benxkn. benku xak OmOnoOIUMEpHI, Onucwvieams CTPYKTYPHI U PeryasituBHble:
JleMoHCTpaLUH. UX cTpoeHHe (IepBUYHAS, cBOiicTBa OEIKOB KaK 1. YuuThCs HCIIOJB30BATH CBOH B3IIIA/BI
JleHaTypanust pacTBopa BTOpHYHAS U TPETUIHAS OHOIIOJIMMEPOB. Ha MU 1151 OOBACHEHHS PA3IIHBIX
KypPHHOTI0 OeJIKa 1oz CTPYKTYPHI), XUMHUISCKHUE Yemanasnueame CUTYalUid, PEIICHUS] BO3SHUKAFOINX
IEVCTBUEM CBOMCTBA (ICHATYypaITus, MEXIIPEIMETHBIC CBSI3H npO0JIEM 1 U3BJIEYEHHUS KUSHEHHBIX
TEMIIEpPATypPBHI, TUJIPOJIN3, KAUECTBEHHBIE XHUMHU U OUOJIOTUHU Ha YPOKOB.

pacTBOpOB coJier
TSDKEJIBIX METAIJIOB U
sta”oja. ['opeHue
MITUYHETO Tepa,
IIEPCTAHON HUTHU U
KyCOYKa HaTypaJIbHOH
Koxu. [[BeTHBIC
peaKIuu OEIKOB.

peakuun — OuyperoBasi U
KCAaHTONIPOTEHUHOBAS).
Buonornueckue pyHkuum
OEJIKOB: CTPOUTEIIbHAS,
(epmeHnTaTHBHAS,
3aIUTHAs, MPAHCNOPMHAA,
CUCHATIbHAS

u op.

OCHOBE PacCKpbITHS
OHOJIOTUYECKOU POJIH U
XUMHWYECKHX CBOWCTB
O€EJIKOB.

Ilposooums, nabaooams u
onucsléams XUMHUIECKAMH
IKCIIEPUMECHT.

2. OnpenensTh MOciIe10BaTeIbHOCTD
MIPOMEKYTOUHBIX LeJei

C YYETOM KOHEYHOTO Pe3yJIbTaTa;
COCTaBJIATH IIJIaH M IOCJIEA0BATENHHOCTh
JICHCTBHH.

ITo3HaBaTeabLHbIE:

1. ®opMupoBaTH YMEHHS YCTAaHABIUBATE
CBSI3M MEXJTy PEaIbHO HAOJTF0TaeMBbIMU




JlaGopaTopHblie ONBITHIL. 14,
CgolicTBa OCIKOB.

XUMHWYCCKUMU ABJICHUAMU U IPOLECCaAMU,
MMPOUCXOJAIINMU B MUKPOMUPE,
0OBSICHITH IMPUYINHBI MHOFOO6paBI/I$I

23 ITonsiTne JAHK u PHK kak Onucvieams CTPYKTYpY U
O HYKJIEMHOBBIX KHUCIIOTaX. o6uononumepsl. Ob6mas COCTaB HYyKJIEMHOBBIX KHUCJIOT BeMeCTs.
TemoncTpamun. Mogeis CXeMa CTPOCHHS KK [10/THHYKIICOTHIIOB. 2. CaMOCTOSATENBHO OCO3HABATH MPUYUHBI
mouekynbl JJTHK. O6pa3mst HykieoTnaa. CpaBHEHUE Yemanaenusamso gizif)%}}f:;ii;gﬁ;fggH:E;;I;axc(ii?
TPOLyKTOB, MOy 4CHHBIX M3 | CTPOCHUS, HAXOK/ICHHUE B MEXIIPEeAMETHBIE CBS3U KoMMYHUKATHBHbE: Y 4 '
TPaHCTE€HHBIX HOpM kierke u ¢pyaknuit JJHK n XUMHU ¥ OUOJIOTUU Ha LI 6'
pacTeHUi U )KUBOTHBIX. PHK. Buowi PHK u ux OCHOBE PACKPBITHS - 111aHupoBaTh y4€OHOE
JlexapCTBEHHbIE CPEACTBA U | hyHKYUU. OMOJIOTUYECKOM POJIU 3THX COTPYAHHMHCCTBO € yHUTCICM I
npenaparhl, U3TOTOBICHHBIC | [lonsamue o buomexuoro2uu KHCJIOT B mepeaaye u jflizf{?{cliiihfg'
C MMOMOIIBIO TEHHOH U ee UCNOIbL308aHUe. XpaHEeHWH HACJIEeICTBEHHON _
MHOKEHEPHH. Tonsimue o 2ennoi MH(OPMAIIHH. 1. HpI/IMeHHTf, MOJyYCHHbIC 3HAHUS B
B — MOBCEAHEBHOMN JKU3HHU.
Tennomoduduyuposanvie 2. Pa3BuBaTh CIOCOOHOCTH K CAMOOLICHKE
APOOYKMBL. Ha OCHOBE KPUTEPUS yCTICIIHOCTH
y4eOHOU AESITETFHOCTH.
24 I'enernueckas cBA3b MEXAY | [JoHaTHE O FeHETUUYECKOM Vemanaenueams PervasatuBHbIe
KJIacCaMH OPraHHYeCKNX CBSI3U B3aMMOCBSI3b MEKIY 1. ®opmynupoBathk yueOHbIE 3a7a1H KaK
COCJIMHECHUH. W FeHETHUECKOM PAJIE Ha COCTaBOM, CTPOEHHEM H 1Iark JOCTHXXESHUS TIOCTABJICHHOW TIeITH
npuMepe CBOMCTBAaMHU IPEICTABUTEIICH ACATCILHOCTH.
B3AHMOTIEPEXOIOB MEKITY KIIACCOB YITIEBOLOPOIOB U 2. BeibupaTh U3 MpeioKeHHbIX U
KIIACCAMH YTIIEBOIOPOIOR KHCIIOPOJI- 1 CaMOCTOSITETIbHO HCKATh
W KHCITOPOJI- i a30TCOIEPIKALLIIX CPEeIICTBA/PECYPCHI [Tl PEILICHUS
430TCOICPIKAIIIX coenuneHuii. Onucvieams 32124/ IOCTHKCHIS LCIIH.
COEMHEHNIA. TEHETUYECKHE CBSI3U MEXKIY HosunapartenpHble
Wmmocrpartus KJIACCAMH yTJIEBOIOPOIOB C 1. Crpouts paccysieHue ot 00mux
FeHETHYCCKOMN CBs3H Ha IIOMOILBIO POJHOTO S3bIKA 3aKOHOMEPHOCTEH K JACTHBIM ABJCHHAM 1
NPHMEpe OpraHUuecKHX I3BIKA XAMHMH. OT YaCTHBIX SIBICHUH K 00IIUM
COEIMHEHUN pa3IMuHbIX 3aKOHOMCPHOCTAM.
KITACCOB, COJIEPIKAIMX TBA 2. Co3naBaTh BepOabHEIE,
ATOMa YIIepo/Ia. BEIIECTBEHHBIC 1 NHPOPMALIIOHHbIE
Jlemoncrpamun, TTepexox; MOJIEITN C BBIJICJICHHEM CYIIIECTBEHHBIX
YTAHOIT - STHIICH — XapaKTepUCTUK O0BEKTA.
T ——— KoMMVyHHKATHBHDBIE
25 IpakTuyeckasn Pemenue SKCIEPUMEHTANLHBIX | [750600ums, nabuiodams u 1. (DOpMUPOBATE yMEHIL CIyaTs
YUUTENs, BECTH JUAJIOT C YUUTENIEM U
padora Ne 1 3aja4 1o HHCHTH@HKE‘HHHU onucvI8ams XUMUYECKUN JIPYTHMH YHAIIIMHCS.
«nentuduxanus OpraHN4CCKUX COCANHCHUH. AKCIIEPUMEHT IS JTMYHOCTHEIE
OpraHHYCCKHUX HOATBCPAKACHIS CTPOCHHS 1 1. BEITIONHATH CAMOCTOSATEIbHBIE
COCITMHCHU. CBOWCTB Pa3IMIHBIX

OpPTraHUYCCKUX COe):[HHeHHfI,

HOCTYIIKU U ACUCTBUS (B TOM 4HCIIE
PYKOBOJSILETO IUIaHA), IPUHUMATD




a TaKKe UX UICHTU(PUKAIINT
C TIOMOIIIBIO KAUYECTBEHHBIX
peaxiui.

OTBETCTBCHHOCTD 3a UX PE3YJIbTATHI.

26 O6o6menne u Kmaccudukamnus kucimopoa- u Knaccugpuyuposamo
cucTeMaTHh3aus 3HaHUH o a30TcoAeprKaIIUX KHCIIOPOJI- H
KHUCJIOPOJI- U OpraHUYeCKUX COeIUHEHUH 10 a30TCoepIKAaIIIe
a30TcoJeprKalInux HaJINYNIO QyHKIMOHAJIBHBIX OpraHHYeCcKUe COeUHEHUS
OPraHUYEeCKUX rpynn. CocraBneHue GOPMyI U | o gaauguio
COCUHEHUSX. Ha3BaHUN KUCIOPOJI- U (pyHKIMOHAIBHBIX IPYIIIL.
a30Tco/iCpKalnX . Cocmasnams POopMyIBI U
OPraHMYECKUX COCAMHCHUM, UX | 1apaTh HA3BaHMS KHCIOPOJ-
TOMOJIOTOB Y U30MEPOB. ¥ a30TCOICPIKALIM
CpolicTBa npeacraBuTenen OpraHUYECKHM
BKHEHITHX KJIACCOB ITUX coequHeHUsIM. Onucsiéams
COCZIMHCHUH, NX NOJyYCHHE U CBOICTBA NpeJcTaBUTeNeH
npuMeHenue. I'eneTnueckas BAYKHEHMIINX KIACCOB 3THX
CBA3b MEXIY Pa3IMIHBIMHA COCIMHEHUU, UX MOJIIyYECHUE
Kj1accamMy KuCJIOpoA- H ¥ IPUMEHEHHE C TTOMOIIBIO
a30TCOAEPAKALINX OPTaHHICCKHX | poIHOTO A3bIKA U A3bIKA
COCIMHEHNN H YTIIEBOAOPOAOB. | xyumuu. Vemanasnusams
Iloaroroska K KOHTPOJILHOM TeHETHYECKYIO CBSA3b MEXKIY
pabore. Pemenue pacueTHbBIX PasINYHBIME KJIACCAMU
3ajad. KHCIIOPOA- U
a30TCcoJep KalInux
OpPraHMYEeCKUX COCIUHEHUH U
YIJIEBOAOPOJIOB.
27 KonTpoabHas padora Ne 2

I10 TCMC «KI/ICJ'IOPO)I— u
asoTcoacprxKalume
OPraHUYCCKHUE BEUICCTBa»

Ilposooums pediiekcuro
COOCTBEHHBIX JIOCTH)KCHUM B
MO3HAHUH XUMHU
YIIJIEBOJOPO/IOB, & TAKKE
KHUCJIOPO/I- U
a30TCoIepIKaIUX
OPraHNYCCKUX BCIICCTB.
AHnanuzuposamuv pe3ynbTaThl
KOHTPOJIbHOM pabOThI U
BBICTPAMBATh MTyTH
JIOCTHIKEHUS JKEITAeMOTO
YPOBHSI YCTICIITHOCTH.

PeryasiTuBHble

1. BnageTs HaBbIKAMH OpraHU3aIuu
y4eOHOMU JACSITeTLHOCTH, CAMOKOHTPOJIS H
OLICHKHU PE3YJIbTaTOB CBOEH
JIeSITEIbHOCTH.

2. O00CHOBBIBATH LIENIEBBIC OPUEHTHUPEI H
MIPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH,
YKa3bIBasi 1 000OCHOBBIBAS JIOTHYECKYIO
MOCJIEI0BATEIFHOCTD HIATOB.
ITo3HaBaTeJbHbIE

1. BHOCUTHh HEOOXOUMBIE TOTIOTHEHUS U
KOPPEKTHUBHI B IDIaH U CIIOCOO JICHCTBUS B
cydae pacxXxoXKJICHUS 0XKHIaeMOT0
pe3ynbTaTa IeUCTBUS U €r0 PealbHOTO
MPOAYKTA.

2. HabmrogaTh, BBIABUraTh THIIOTE3HI,
JleJaTh YMO3AKITIOUCHHUSI, TPOSBIIATh
CaMOCTOSITENTFHOCTh B IPUOOPETEHUHT
HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHI.
KoMMYHHKATHBHbBIE

1. CoBepiIeHCTBOBATh
KOMMYHUKATHBHYIO KOMITIETEHTHOCTb,
BBICTYTIAsI TIEPE] OTHOKITACCHUKAMH,
0TCTanBas U 00OCHOBBIBAsI COOCTBEHHYO
TOYKY 3pSHHS, YBAKATh MHEHUE
OTIOHEHTA MTPH 00CYKICHUU BOTIPOCOB.
2. YcTaHaBIMBaTh W CPaBHUBATH Pa3HBIC
TOYKH 3pPEHUs, TNpexkJe 4YeM MPUHUMATH
pElIeHHUs U IeNaTh BHIOOP.
JINYHOCTHEBIE

1. [ToHuMaThs HEOOXOAUMOCTD
OCO3HAHHOTO BBHIOOPA WHAMBHYaTHbHON
00pa3oBaTeNbHOMN TPACKTOPHH B
JanbHENIeM o0ydeHuH 1
po(heCcCUOHANIBHOM IEeATEIIEHOCTH.

TEMA 5. XUMUA U XN3Hb
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IImactmaccel u
BOJIOKHA.
JdeMoncTpanun.
Konnekusa
CUHTETHUYSCKUX U
HCKYCCTBEHHBIX
TIOJTUMEPOB,
MJ1acTMAacC U U3AEIIUN
n3 HuX. Koyutekus
CHUHTETUYECKHUX U
HCKYCCTBEHHBIX
BOJIOKOH U U3A€NUM
N3 HUX.
Pacno3naBanue
HaTypaJbHBIX
BOJIOKOH
(x10mMIaTOOYMaXKHOTO
U JIbHSHOTO,
IICJIKOBOTO U
MIEPCTSIHOTO) U
HCKYCCTBEHHBIX
BOJIOKOH (aIleTaTHOTO,
BHUCKO3HOT0) TIO
OTHOIIICHUIO K
HarpeBaHUIO U
XUMHUUYCCKUM
peakTuBam
(KOHIIEHTPUPOBAHHBI
M KHUCJIOTaM U
meja04am).

JlabopaTopHbIe ONBITHI. 15.

3HaKOMCTBO C o0pasamMu
IJIACTMACC, BOJIOKOH U
Kay4yKOB.

ITonumepuzanus u
MMOJIMKOHICHCAIHS KaK
CIIOCOOBI MOTYyYECHHUS
CHUHTETHYECKHX
BBICOKOMOJIECKYJISIPHBIX
coenquHeHuil. [lomyuenue
HCKYCCTBESHHBIX
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN XUMHUYECKOU
MoauduKaIuen

MPUPOJTHBIX TTOJIUMEPOB.
CTpoeHune MmoIMMepOoB:
JUHEWHOE,
MPOCTPAHCTBEHHOE,

ceryaroe.

ITonsATHe 0 mnacTmMaccax.
TepMoracTudHbIE U
TEPMOPEAKTUBHBIC TTOJTUMEPHI.
OtnaenbHbIC TPEICTABUTEITN
CHUHTETHYECKUX U
HCKYCCTBEHHBIX MOJUMEPORB:
(penonodopmansaeruaabIe
CMOIJIBI, TOJIMBUHUIIXJIOPH/I,
tedIioH, nemnynou. [Tonstue o
XAUMHUYECKUX BOJIOKHAX.
HatypanbHble, CHHTETHYECKHE U
HCKYCCTBEHHbBIC BOJIOKHA.
Knaccudukanus u oTnenbHbIC
MPEACTABUTENIN XUMHUYECKUX
BOJIOKOH: alleTaTHOE
(TpmaneTaTHBIN MIENK) U
BUCKO3HO€e BOJIOKHA,
BUHUAXAOPUOHBLE (XTIOPUH),
noaunumpuibtole (HUMPOH),
noauamuonsie (KanpoH, HAUIOH),
noausghupnsie (rascam).

Xapaxmepuzoeams peaxkuu
MOJIUMEPHU3ALUH U
MOJIMKOHAEHCAIIUH KaK
CHOCOOBI MOTYYCHUS
CHHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX
coequHeHu. Onucvieams
OTACNBHBIX IPEACTaBUTEIICH
IUTACTMAcC M BOJIOKOH, UX
CTPOCHHE U KIIACCU(PHKAIIUIO

C IOMOIIIBIO POJTHOTO SI3BIKA
U SI3BIKA XUMUMU.

PeryasiTuBHbIe:

1. Yuutbcs HCTIONB30BaTh CBOM B3TJISIIIBI
Ha MUP JJIs1 OOBSICHEHUS Pa3IMYHBIX
CUTYyaluH, PeICHNUs BO3HUKAIOIINX
npoOJeM U U3BICUCHUS KU3HEHHBIX
YPOKOB.

2. Paboras mo mutany, CBEpSITh CBOM
JIEUCTBUA C LIENIbIO U, TPU
HEOOXOTUMOCTH, HCIIPABIISITH OLTHOKH
CaMOCTOSITETIHHO.

Ilo3HaBaTeJbHbIE:

1. CaMOCTOSTENIEHO OCO3HABATH MPUYUHBI
CBOETO yCIexa WIH HeycleXxa U HaXOAUTh
CrocoOBI BBIXO/Ia U3 CUTYALH HEeycIexa.
2. ®opMupoOBaTh YMEHHSI OE30TIACHOTO H
3¢ (HEKTUBHOTO MCIIOJIb30BaHUS
nmabopaTopHOTo 000PYAOBaHUS.

KoMMyHMKaTHBHBIE:

1. IlnanupoBaTh yuebHOE
COTPYJHUYECTBO C YUUTEIEM H
CBEPCTHHUKAMH; BIaJI€Th
MOHOJIOTHYECKON M qUajJorndecKoi
(opmMaMu pedn B COOTBETCTBHH C
HOpMaMH POJIHOTO 3bIKa; BBIpAXaTh
CBOM MBICJIHU C JJOCTAaTOYHOM
MTOJIHOTOM M TOYHOCTBIO.
JInyHOCTHBIE:

1. IlpuMeHATh NOJyYEHHBIE 3HAHUS B
MTOBCETHEBHOM KHU3HMU.

2. Oco3HaBaTh NOTPEOHOCTH U
TOTOBHOCTB K CAMOOOPa30BaHHUIO, B TOM
YHCIIe U B paMKaX CaMOCTOSITETIbHON
JIEATEIIbHOCTH BHE ILKOJBI.
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DepMEHTHI.
JdemoHcTpanuu.
JlexapcTBeHHBIE
CpeACTBa,
cozepIKaIne
(dhepMeHTHI:

Ilonsitue o pepmenTax
KaK OMOJIOTHYECKUX
KaTalIu3aTopax OeJIKOBOU
npupoasl. OcoO0eHHOCTH
CTPOEHUS U CBOMCTB
(CEIEeKTUBHOCTD U

Ha ocHoBe MexXnpeaMeETHBIX
CBsI3€l ¢ OMOIOruen
ycmanasiueams oo1iee,
0COOCHHOE U CAUHHYHOE IS
(epmeHTOB Kak
OHMOJIOTUYECKHUX

PeryisiTuBHBIE:

1._Haxonute noctaTo4Hble CpeAcTBa IS
BBITIOJIHEHNS YIEOHBIX JCHCTBHIA B
M3MEHSIONICHCS CUTYalluy W/ WA IPH
OTCYTCTBHH IUIAHUPYEMOI'O pe3yJIbTara.
2. HaGmronaTh U aHAMM3UPOBATh CBOIO




«Ilenicun», «Me3umy,
«Dectam»

u ap. CtupaibHbIe
MMOPOIIKHU (YIAKOBKH),
cojziepxkariie (epMEHTHI.
JleficTBUE CHIPOTO U
BapeHOTO KapTod e WIIn
Msica Ha pacTBOpP IEepoOKCcHIa
BOJIOpOAA.

3¢ GHEKTUBHOCTD,
3aBUCUMOCTbH JICHCTBUS OT
Temriepatypsl U pH cpennt
pacTtBopa) (hepMEHTOB 10
CpPaBHEHHUIO C
HEOPraHUYEeCKUMU
KaTaJu3aToOpaMu.
3HadyeHrue PepMEHTOB I
JKU3ZHEICITSIIHHOCTH
JKUBBIX OPTaHU3MOB.
IIpumenenne pepMeHTOB
B IPOMBIINIJICHHOCTH.

KaTajan3aTopoB.

Packpvleams ux poiib B
OpraHu3aiuu >KU3HU Ha
3eMiie, a TaK)Ke B MHUIIEBOH U
MEIHIIMHCKOM
MPOMBIILICHHOCTH.

y4eOHYIO U TT03HABATEILHYIO
JEATELHOCTD U JIEATEIHHOCTD JPYTHX
oOyJaromuxcs B Mporecce
B3aMMOTIPOBEPKHL.

ITo3HaBaTeJbHBbIE:

1. Jenath BHIBOJ HA OCHOBE
KPUTHYECKOTO aHaJN3a Pa3HbIX TOYEK
3peHMsl, MOATBEPKIATh BHIBOT
COOCTBEHHOH apryMeHTalueH nin
CaMOCTOSITEJIEHO TOy4YEeHHBIMHU
JTAHHBIMHU.

2. CTpouTh J0Ka3aTEIbCTBA B OTHOIICHUH

30 Buramunsl. JIeMOHCTPAUMM. | [TopgaTHe 0 BUTAMMHAX. Ha 0CHOBE MEKIIPEAMETHBIX BBIJIBUHYTBIX TUIIOTE3 U
O0pasibl BATAMUHHBIX HopMBI IOTpe6IeHHS CBsI3€ll ¢ GHOIIOrHeli (dbopMynupoBaHHE BHIBOJIOB.
MpenaparoB, B TOM YHCIIE BUTAMMHOB U UX packpwieame KomMmyHuKaTuBHbBIE:
MOJIMBUTAMUHEI. dynkuun. TTonsTHe 06 GHOIOrHYECKYIO POIIH 1. OpranuzoBeiBaTh yueOHOE
dororpadun )KUBOTHBIX U ABUTAMIHO32X BUTAMMHOB M MX 3HAUYCHIE B3aUMOJEHNCTBHUE B IpyIe (OmpenensiTh
(v} >
JIFOZIEH C pa3InyHBIMU FUTIOBHTAMUHO3AX, JUISL COXPAHEHHSI 3[0POBbs oO1mmue ey, pacupeaeisaTh oy,
hopmamu aBUTAaMHUHO30B. HIEpPBATAMHHO3aX YeJOBEKA. JIOTOBapUBATHLCS APYT C APYTOM U T. [I.).
HcnbiTanue cpensl Knaccudukauus 2. YUuThIBaTh U KOOPAUHUPOBAThH
pacTBopa acKOpOMHOBOM BUTAMMHOB OTJIIMYHBIE OT COOCTBEHHON MO3ULIMH
KHCJIOTBI Butamun C Kak Ipe/IcTABHTENb JIPYTHX JIIOJIeN B COTPYIHUYECTBE.
BOJIOPACTBOPUMBIX BUTAMHHOB JINYHOCTHbIE:
U BUTAMMH A Kak 2. ®opmupoBaHue yaeOHO-
TIpeICTABUTEND MO3HABaTEIFHOTO HHTEpeca K HOBOMY
YKMPOPACTBOPUMBIX BUTAMUHOB. yuebHoMy Matepualy HfHOCO6aM
peleHns HOBOM 4acTHOM 3a1auu.
31 I"'opMOHBL. PeryasiTuBHbIC

JdemoncTpanuun. VcnbiTanue
anTe4yHoro mpenapara
WHCYJIMHA Ha OEJOK.
Konnekusi ropMoHaIbHBIX
npenapaTos.

ITonsAiTHE O rOPMOHAX KaK
OMOJIOTUYECKH aKTUBHBIX
BEIIIECTBAX,
BBITTOTHSTIOIINX
SHAOKPHUHHYIO PETYISIHIO
KU3HEAEATEIbHOCTH
opranusMoB. Baxneimne
CBOMCTBA TOPMOHOB:
BBICOKAs
¢dbuznonornyeckas
AKTUBHOCTbD,
JOVCTAaHIIMOHHOC JICHCTBHE,
ObICTpOE pa3pylLIeHUE B
TKaHsIX. OTaenbHbIE
NPEACTaBUTEJIM TOPMOHOB!

Ha ocHOBEe MeXIpeIMETHBIX
CBsi3el c Omooruen
packpvlieamb XUMHYECKYIO
IpUPOAY TOPMOHOB U UX
pOJIb B OpTaHU3aINU
TyMOPaJIbHOU PEryJIsIuu
ACATCIIbHOCTHU OpraHu3ma
4JeoBeKa.

1. ®opmynupoBaTh yueOHBIE 3a7aUU KaK
1Iarv JOCTHKEHUS [MOCTaBICHHON LEIN
JIeSITeIbHOCTH.

2. OTOupaTh MHCTPYMEHTHI IS
OLICHUBAHUS CBOEH JESITELHOCTH,
OCYIIECTBIATh CAMOKOHTPOJIb CBOEH
JIeSITEIbHOCTH.

Ilo3HaBaTeJbHBIE

1. Ctpouts paccykaeHue oT 00IIHX
3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSAM U
OT YaCTHBIX SBJICHUN K OOIINM
3aKOHOMEPHOCTSIM.

2. Co3naBaTh BepOabHEIC,
BEIIECTBEHHbIE U HHPOPMAIIMOHHBIE




WHCYJIMH U aJpeHaJINH.
[Ipodunakruka caxapHOTO
nuabera. [lonamue o
CMEPOUOHBIX 20PMOHAX HA
npumepe nojo8blx 20PMOHOE.

MOJICIIH C BBIICTICHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK O0OBEKTA JIJIsS
OTIpeICIICHUS CIIOCO0a PEIICHUS 3a/1a4H B
COOTBETCTBUU C CUTYyaIUEil.
KoMMyHHKaTHBHbIE

32 JlexapcTea. JlexapcTBeHHAss XUMUS: OT Packpvieams ponb IeKapCcTB 1. KoppexTHO 1 apryMeHTHPORAHHO
ATPOXHMHH H OT hapMaKoTepaIuH 10 OTCTanuBaTh CBOIO TOUKY 3PEHUS, B
dhapmakoTepanuu A0 XUMHUOTEPAIuH. AMCKYCCHH yMCTh BLIIBUTATE
XAMHUOTEPAIuH. Ocsausams HOPMBI KOHTPapryMEHTHI, IepeypasHpoEaTs:
AHTUOHOTHUKH U JKOJIOTHYECKOTO U CBOI0 MEICE (B3/ICHHE MEXAHHIMOM
IICOaKTEepHO3. 0e30macHOTro O0paIIeHus ¢ SKBHBAJICHTHBIX 3AMH).
Hapkotuueckue JICKapCTBEHHBIMU 2. loroBapHBaThCA TPpUXOHIT K
BemectBa. Hapkomanwsi, mperaparaMmu. obiemy PENICHUIO B COBMECTHOR
O6opbba ¢ Hell u Dopmuposams BHYTPESHHEE ACATCIIEHOCTH, B TOM THCIIC B CHTYyallnH
podUIAKTHKA. Y6 CHHE O CTOJKHOBEHHSI HHTEPECOB.
Jdemoncrpauuu. {omaminss, HETIPUEMIIEMOCTH JaXe JIHGHOCTHEIE
mabopartopHas u OTHOKPATHOTO TIPUMEHEHHUS 1. Bomonass CaMOCTOSTCITLHBIC
aBTOMOOWIILHAS AITESYKH. HAapKOTHYECKHUX BEIIECTB. HOCTYNIKW W ICHCTBHS (B TOM HCIIe

PYKOBOJSIIErO IUIaHa), IPUHUMATh
OTBETCTBEHHOCTb 33 UX PE3YJbTATHI.
33 MpakTHueckas Pemrenne sxcniepuMeHTaIbHBIX TIpOBOHTS, HAGITIOMATE K PeryisiTHBHBIE:
paGora Ne 2 3aJ1a4 Ha pacro3HaBaHUE OITHCEIBATD X MUYUCCKI 1. BeiaBurate Bepcuu perieHus }
«PacrosHaBanme miacrmace | 1ACTMAcC (MONUITHIICHA, SKCTIEPHMEHT LTS npoOJIeMbl, 0CO3HABATh KOHEUHBIH
¥ BOJIOKOHY. HOTMBHHIIXJIOpUNA, . UASHTU(PHUKAIINY TJ1aCTMACC pesyJibTar.
(dhenonodopmanbrerugHon) u 1 BOTOKOH ¢ HOMOIIBIO Ilo3HaBaTe bHBIE:
BOJIOKOH (XJI0IT4aTO0yMa>kKHOTO, KAYECTBEHHBIX PEAKIIHIL. 1. Ctpouts paccyxJeHHe Ha OCHOBE
BUCKO3HOTO, alleTaTHOTO, CpaBHEHHS IPEJMETOB U SIBIICHHH,
KarpoHOBOT'0, U3 HATypaJlbHOU BBIJIETISISL TIPW 3TOM OOIIME MPU3HAKY.
MIEPCTH U HATYPaAJIbHOTO KoMMyHUKATHBHBIE:
I1eJIKA). 1. KpUTHYECKH OTHOCUTHCS K CBOEMY
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OpP2aHUYeCKOU XUMUU. Mamepuana 3a Kkype peaxyuu xauecmeeno u OmMO0YHOCTH CBOETO MHEHHUSI (€CIT OHO
Op2aHUHeCKOl XUMUL. KOAUYECTEEHHO C NOMOUIO TaKOBO) U KOPPEKTHUPOBATH €TI0
Pewienue 3a0ay Ha ebleood pacuemos. Pewams 3a0auu na JINYHOCTHBIE:
BopmybL opeanueckozo 861600 (POPMYTBL OP2AHULECKO20 1. ITposiBNIATH HHTEPECHI, HHHMIHATHBI 1
setjecmea no npodykmam sewecmea no npodykmam J'IIO603HaTeJ'ILE-IOCTB,vy‘lI/ITC}I C YETKOH
ceopanus CoOPaMUA U MACCOGBIM DOTAM OpraHu3aLHeH CBOCH ACATENLHOCTH.
U MACCOBBIM OOTSM HIEMEHIMOG. EMEHMOE. 2. lleneycTpeMsieHHO U E—IaCTOI/I‘lI/IBO

35 3amuTa HHAUBUAYAIBHBIX U TPYIIIOBBIX IPOEKTOB. FLTHL 1€ FLOCTIDRCHIO MEICH, HPOABIATE

TOTOBHOCTH K TIPEOIOJICHUIO
TPpYAHOCTEH.




