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|. IlnannpyemMble pe3yabTAaThl OCBOCHHS Y4eOHOr0 npeaMera « XHMHDY

1.1. JInuHOCTHBIE Pe3yabTATHI

JIM4HOCTHBIE  pe3yJIbTAaThl OCBOCHHS IPOTrpaMMbl  OCHOBHOTO  OOIIEro
o0Opa30BaHUsI JIOCTUTAIOTCS B XOJ¢ OOydYEeHHUS] XUMHUH B CIUHCTBE YYEOHOU U
BOCIIUTATECILHOU ACATCIBHOCTHU OpI‘aHI/IBaI_[I/II/I B COOTBETCTBHUU C
TPAAUIIMOHHBIMUA POCCUHCKUMH COIIMOKYJIbTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMHU
HNCHHOCTAMMU, IPHUHATBIMU B O6H.I€CTB€ IIpaByUJIaMMM W HOpMaMHU IIOBCIACHHA U
CIIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUs, CaMOPa3BUTHS W COIUAJIU3AIlNU
oOyyaromxcs.

JIMaHOCTHBIE pe3yIbTaThl OTPAXKatOT CHOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

1.IIaTpuoTHYECKOr0 BOCIIMTAHUS

1.IIEGHHOCTHOTO OTHONICHHUSI K OTCYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECCKOMY H
HAay4YHOMY HAacCJICAUIO, ITIOHUMAaHWUS 3HA4YC€HHUsI XHMHUYECKOW HAyKd B JKU3HU
COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH BJIAJAETh AOCTOBEPHOM WHGoOpMamuen o
NEePEJIOBBIX JOCTHIXKEHUSX UM OTKPBITHUSIX MHUPOBOM U OTEUECTBEHHOM XWUMUWHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHUAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2.I'paxnanckoro BOCUTAHUS

1.HpeI[CTaBJ'IeHI/IH O CONHAJIBHBIX HOpMax M npaBujiax MCIKIIMYHOCTHBIX OTHOIIICHUMN
B KOJUJIEKTHBE, KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIEAOBATEILCKOW, TBOPUECKOW W APYruxX BHUJAX JACITCIbHOCTU;
TOTOBHOCTH K pPa3HO- OOpa3HOM COBMECTHOM MEATEJILHOCTH NPHU BBIIIOJIHEHUH
y‘-Ie6HI)IX, IIO3HaBaTCJIbHBIX 3aJa4, BBIIOJIHCHHHU XHMHYCCKHUX JOKCIICPUMCHTOB,
CO3/IaHUU yUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAaHUIO U B3aHUMOMOMOIIHN
B IIpoIecce ATON yueOHON NeSITEeIIbHOCTH;

TOTOBHOCTH OLICHUBATh CBOE HOBECACHHUEC U IMOCTYIIKHN CBOHUX TOBapI/IH_IGI‘/JI C IIO3MIINUHU
HPaBCTBCHHBLIX U IIPABOBbLIX HOPM C y‘{éTOM OCO3HaHHuA HOCHCI[CTBI/II;'I ITOCTYIIKOB;

3.1leHHOCTH HAYYHOTO MO3HAHMS

1.MHUPOBO33pPEHUYECKUX TIPEJCTABICHUN O BENIeCTBE M XWUMHUUYECKOUW pEaKIluH,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W COCTABJISTIOIIUX
OCHOBY JISI TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTUHBI MUpA; MpeAcTaBJIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS NOPUPOJBI, B3aUMOCBS35IX YEJIOBEKa C
OPUPOAHOMN CPEZION, O POJIM XUMHUHU B NO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

2. MO3HaBaTeIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha IIOJIy4€HHE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOTUMBIX JJIsI OOBSICHEHUST HAOJII0/IaeMbIX ITPOIIECCOB U SIBJICHUM;

3. mo3HaBaTeNbHON, MHPOPMAIIMOHHON M YUTATEIILCKOW KYJIBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJILHOW paboThl C Yy4YeOHBIMHU TEKCTaMH, CHOPaBOUYHOU
JIUTEepaTypoil, JOCTYOHBIMH TEXHUYECKHUMH CpeIAcTBaMU WHOOPMAITMOHHBIX
TCXHOJIOTHI;

UHTEpeca K OOyYeHWI0 U TMO3HAHHUIO, JIO0O03HATEIILHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K  caMOoOOpa30BaHUIO, NPOEKTHOM W  HCCIEIOBATEIIbCKOM
JISSITENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPABICHHOCTH W YPOBHSI OOydYeHUsS B
TaTbHEHIIIeM

4.@opMupOBaHUS KYJIbTYPbI 310POBbSI

1.0co3HaHUS EHHOCTHU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 3/10POBbBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HHU, OCO3HAHUs MOCJIEICTBUA U HENPUSITHUSI
BpPEJIHBIX MpHUBBIYEK (YyNOTpPEOJICHUsS  aJIKOroJjis, HApKOTHUKOB, KypEHUs),
HEOOXOAUMOCTH COOJIOJICHHUSI NpaBUJ O€30MacCHOCTH IIpU  OOpalleHuu C
XMMHYECKUMHU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

S.TpyaoBoro BocnuTanus

2.MHTEepeca K NPaKTHUYECKOMY HM3YUYEHUIO mpodeccuil U TpyZa pa3jIudyHOro poja,
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YBaXCHHE K TPYy U pe3yJibTaTaM TPYAOBOM NEATEILHOCTH, B TOM YHCJIC Ha OCHOBE
NPUMEHEHUSI  NOPEJAMETHBIX 3HAaHMM N[O XHMMHH, OCO3HAHHOTO  BbIOOpa
WHIUBUIYAITbHOU TPACKTOPHUH TIPOAOIHKEHUST 00pa30oBaHUS ¢ YYETOM JTHUUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH;
ycrneurHoi nmpoGeCcCuoHaIbHON JEITEIILHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHHU;
TOTOBHOCTH aJalITUPOBATHCS B NPO(PECCUOHATILHOM Cpene;

6.9K0J10rM4eCKOr0 BOCHUTAHUS

1.3KOJIOTHUYECKH 1I€J€COO0O0Pa3HOTO OTHOWIEHUS K IIPHUPOAE KaK HCTOYHHUKY
>KHM3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAHUS [IEHHOCTHU 3J10pOBOI0 U
Oe3omacHOro oOpas3a >KH3HH, OTBETCTBEHHOI'O OTHOIICHHUSI K COOCTBEHHOMY
(pu3zmueckoMy M NCHUXMYECKOMY 3J0POBBIO, OCO3HAHHUS ILIEHHOCTH COOJIOACHUSI
npaBuil 6€30MacHOTO MOBEACHUS IPU PadOTE C BELISCTBAMH, a TAKXKE B CUTYyaIlUsIX,
YTPOYKAIOIIMX 3J0POBbIO U KHU3HHU JIOAEN;

1.2. MeranpeaMeTHbIE Pe3yJabTaThI.

B cocraBe wmeranpeaIMETHBIX pe3yJbTAaTOB  BBIACISIOT 3HAUYUMBbIC  JJIs
dopmupoBanusi MHPOBO33pEeHUsT OOIIEHAy4YHBbIE MOHATHS (3aKOH, TeOopHUs,
MPUHLIKII, TUNOTe3a, (akT, CUCTeMa, MPOLECC, DKCOEPUMEHT U Jp.), KOTOPbIC
HUCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMETax M MO3BOJISIOT Ha
OCHOBE 3HAHUU U3 ITHUX MPEeaAMETOB (POpPMHUPOBATH MPEACTABICHUE O IEIOCTHOU
Hay4YHOUW KapTHHE MHUpPa, U YHUBEPCAIbHBIC yUCOHBIC JICHCTBUS (IIO3HABATEIIbHBIC,
KOMMYHUKATUBHBIE, PEryJITUBHBIC), KOTOpbIe oOecneduBaroT (HOpMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO U OCYIIECTBJICHHUIO y4eOHOM
JIESITeIbHOCTH.

MeranpeagMeTHBIE Pe3yJabTaThl OCBOCHHS OOpa30BaTEIbHONM IIPOTrpaMMBI MO
XUMHH OTPaXaroT OBJIAJICHUE YHHUBEPCAIbHBIMH IMO3HABATEIIbHBIMU NEHCTBUSIMMU,
B TOM YHUCJIE:

ba3oBbIMH JIOrHYECKUMH JeHCTBUAMHU

l.yMeHHMEeM HCHOAb30BaTh MNPUEMBI JOTHUYECKOIO  MBIIUIEHUS IIPA OCBOEHUM
3HAHUM: pacKpbIBaTh CMBICII XHUMHUYECKUX IOHATUU (BBIACIATHL HUX XapaKTEepHbIE
MNpU3HAKHU, YCTAHAaBJIWBATh B3aHMOCBS3b C APYTHMH IIOHSTHSIMH), HCHOJIB30BaTh
HOHSITUS 1151 OOBSICHEHUSI OTJEJIbHBIX (DAKTOB U SIBJICHUN; BbIOMpATh OCHOBAHUS U
KPUTEpUH I KJIaCCU(PUKAIIMM XUMHUYECKUX BELIECTB M XUMHUYECKHUX PEaKIUi;
YCTaHaBJIMBATh IIPUYUHHO-CJIEJICTBEHHbBIE CBSI3U MEXJAY OOBEKTaMU W3y4YECHUS;
CTPOUTH JIOTUUECKHE PaCCYXIEHHUsl (MHIYyKTHUBHBIC, JICTyKTHUBHBIE, IO aHAJIOTHM);
J1eNaTh BBIBOBI U 3aKJIFOYEHUS;

YMEHHUEM IIPUMEHSITH B TIIPOLEcCe€ TIIO3HAaHUSA TIOHATUS (IIpeaAMETHBhIE U
MEeTalpe/IMETHhIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCHOJIb3yEeMbIE B
XUMHUH, MpeoOpa3oBbIBaTh IIMPOKO IIPUMEHsIEMble B XHUMHH MOJICJIbHBIE
OpPEJICTAaBICHUS] — XUMHUYECKUN 3HaK (CMMBOJI 3JIEMEHTA), XUMHU4YecKasl popmyia
1 ypaBHEHHE XHMHYECKOW peakluu — MOpPHU pEUICHUH y4eOHO-TIO3HaBaTEJIbHBIX
3a371a4; ¢ Y4ETOM 3THUX MOJEIBHBIX IIPEACTABJICHUN BBISIBIISATH U XapaKTEPHU30BaTh
CYLIECTBEHHbIE TIPU3HAKH H3YyYa€MbIX OOBEKTOB — XHMHYECKHUX BEIIECTB U
XUMHUYECKUX Ppeaklvii; BBISIBISTH OOIIUe 3aKOHOMEPHOCTH, IIPUYUHHO-
CJIEICTBEHHBbIE CBS3M U IIPOTHBOPEUMS] B HM3YYAaEMbIX HpolleccaX U SBJIEHUSIX;
npeiaratb KpUTEpHUU TSt BBISIBJICHUSI JOTHUX 3aKOHOMEPHOCTEU U
OPOTUBOPEYUIN; CaAaMOCTOSITEIbHO BBIOMpATh CIIOCOO pelIeHHus] y4uyeOHOH 3ajaauu
(cpaBHUBaATh HECKOJIBKO BAapUAaHTOB PEIICHUs, BHIOUpATh HauOoJIee MOIXO ISAIINN
C Y4ETOM CaMOCTOSTEJILHO BbIJICJIEHHBIX KPUTEPHEB);

ba3zoBbIMH HcCIe10BATEILCKUMH AEHCTBUAMHI
1) YMCHHUCM HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA
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MO3HAHUSA, a TaK)Xe B KadyeCTBE OCHOBBI i1 (OPMHUPOBAHUS THUOOTE3bI IO
MIPOBEPKE MPAaBUIBHOCTH BBICKA3bIBA€MBIX CY>KICHUIA;

2) MpUuOOpEeTeHNnEe OmNbITa 110 IUIAaHUPOBAHUIO, OpPTaHU3aUd U IIPOBEICHUIO
YYEHHYECKUX OKCIIEPUMEHTOB: yMEHHE HaOmomaTe 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €ro pe3yJibTart, GOopMyIUpOBaTh OOOOIIEHUS U
BBIBOJIBI ITO pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEAOBAHUS, COCTABIISITh OTUYET
O TIpOoJIeJIaHHOU paboTe;

Paboroii c unpopmanueii

l.ymenueM BbBIOMpaTh, aHAIM3UPOBATH M HMHTEPHPETUPOBATH HH(POPMAIIHIO
Pa3JIMYHbBIX BUJOB U (OpPM HpEeACTaBICHHUs, OJIydYaeMyIO0 U3 Pa3HbIX UCTOYHHUKOB
(HayyHO-TIOMyYJISIpHASL ~ JIUTEpaTypa XHUMHYECKOTO  COJZEpKaHUsl, CIIPAaBOYHbBIC
nocodusi, pecypcbl HMHTepHeTa); KPUTHYECKHM OLICHUBATh IIPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;

2.yMEHHEM NPHUMEHSTH Pa3JIMYHbIE METOJbl U 3aIIPOCHhl IPHU IMOUCKE U OTOOpEe
UH(POpPMAIIMM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJAUMBIX s BBIITOJIHCHUS
y4eOHBIX M MO3HABaTEJIbHBIX 3aJa4 ONpeJICJIEHHOIO THUIIa; NPUOOPETECHUE OIlbITa B
obGJlacT  HUCIIOJIb30BaHUsT WHG(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYpPOH AaKTUBHOT'O MCHOJB30BAaHUSI PA3JIMYHBIX HOHUCKOBBIX
CHCTEM; CaMOCTOSITEIIbHO BBIOMpAaTh ONTHUMAJbHYIO (opMy TIpeACTaBICHUS
nHoOpMallMd U HJUIIOCTPUPOBATH peEllaeMble 3aJadu HECJIOXHBIMHU CXE€MaMH,
ararpaMmMaMu, IpyrumMu popMaMu rpauKu X KOMOWHAITUSIMH
3.yMEHHEM MCIIOJb30BaTh W  aHAJIU3UpPOBAaTh B  [Opolecce ydeOHOU wu
HUCCIIENOBATEIBCKON JEATEIbHOCTH HWH(POPMAIUIO O BIHUSHHUHA HNPOMBIILICHHOCTH,
CEJIbCKOI'O X03sHCTBa U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH NIPUPOIHOMN Cpebl;

YHuBepcaibHbIMH KOMMYHHKATHBHBIMH JIeiiCTBHSIMHU

l.ymeHueM 3amaBaTh BOIPOCHI (B XOJ€ AUAJIOTAa H/WIIM JIUCKYCCHHU) IO CYIIECTBY
oOcyxzaeMoil TeMbl, (OPMYJIMPOBATH CBOU IIPEUIOKEHUS OTHOCHUTEJIBHO
BBITIOJTHEHUSI IPEIJIOKEHHOM 3a1a9u;

2.mpuoOpeTeHne OIlbITa IPE3EHTAIMH PE3YJIbTAaTOB BBINOJIHEHUS XHUMHUYECKOTO
AKCTIEpUMEHTa (J1abopaTOPHOTO OMbBITA, JJAOOPATOPHOU pPabOTHI MO MCCIICTOBAHUIO
CBOICTB BEIIECTB, y4eOHOI'O MPOEKTA);

3.3aMHTEPECOBAaHHOCTh B COBMECTHOW CO CBEpPCTHHUKAMH II03HABATEIILHOW WU
HUCCIEeN0BATEIbCKONM AESITEIBHOCTU TMPHU PEIISeHUU BO3HHUKAIOIIUX IpoOiieM Ha
OCHOBE€ yué€Ta OOILIMX MHTEPECOB M COIJIaCOBaHUS MO3UIUHN (00CyXKAeHUsl, OOMEH
MHEHUSIMHM, «MO3TOBbI€ IUTYPMBbI», KOOpPJAWHAIMSI COBMECTHBIX JI€UCTBUM,
ONpeaeIICHUESKPUTEPHUEB TT0 OIIEHKE KaueCTBa BHITTOJTHEHHOU pabOTHI U 1Ip.);

YHuBepcalbHbIMH PeryJsiTHBHbIMH AefCTBUSAMHU

l.yMEHHuEM CaMOCTOSITEIbHO ONPEAEIATh LEId AEATEIbHOCTH, IUIaHUPOBATh,
OCYWIECTBJISITh, KOHTPOJIMPOBATHL W MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JIeSITEeJIbHOCTh, BBIOUpaTh Hanobosee 3(gp¢PeKTUBHBIE CIIOCOOBI PEIIeHUs] YUYeOHBIX U
MO3HaBaTEJIbHbIX 3aJla4d, CaMOCTOSITEIBHO COCTaBJISITh WJIH KOPPEKTHUPOBATh
OPEUIOKEHHBIU aAJITOPUTM  NEUCTBUU TIPU  BBINOJHEHUM 3aJaHUU C YYETOM
MOJIy4YeHHUsI HOBBIX 3HAHUN 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAaX U pEaKIUsIX;
OLIEHMBATh COOTBETCTBUE ITOJIyUYEHHOI'O PE3yJIbTAaTa 3asIBJICHHOU 1IEJIH;

2.yMEHHEM HCIOJIb30BaTh M AaHAJIW3UPOBATh KOHTEKCTHI, IpeajlaraeMble B
YCJIOBHH 3aJaHU M.

1.3 IlpeameTHbIE pe3yabTaThI
B pe3yabTaTe ndydyenust yueOHOro npeamera «XuMusD» Ha ypOBHe CpeHero oouiero
o0pa3oBaHus:
BbINyCKHMK HA 6a30BOM YPOBHE HAy4YMUTCS:
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— packpplBaTh Ha TMpUMEpax poiib XUMHU B (HOPMUPOBAHUU
COBPEMEHHOMN HAyYHOW KapTUHBI MUpPA U B TPAKTUYECKON JIEITEIHLHOCTH YEIOBEKA;

— JIEMOHCTPUPOBATh HA MpUMEpax B3aUMOCBSA3b MEXAY XUMHUEH U
JIPYTMMH €CTECTBEHHBIMU HayKaMH;

— pacKpbIBaTh Ha NPUMEPAX TMOJOXKEHHUS TEOPUH XHUMHYECKOTO
ctpoenus A.M. bytieposa;

— noHnMath (Qusnueckuii cmeica Ilepumoamueckoro 3akona J[.W.
MenzeneeBa 1 Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMUYECKUX IJIEMEHTOB
1 00pa30BaHHBIX UMU BELIECTB OT 3JIEKTPOHHOT'O CTPOECHUSI aTOMOB;

— OOBSACHATh MPUYMHBI MHOTro0oOpa3us BEIIECTB Ha OCHOBE OOIIMX
IIpeICTaBICHUI 00 UX COCTaBE U CTPOEHUU;

— OPUMEHSTh  MpaBWja  CHUCTEMAaTHYECKOW  MEXIyHapOJHOMN
HOMEHKJIATYpPbI KaK CPEJCTBA PA3IMYCHUS M WACHTU(UKAIIMH BEIIECTB 110 UX COCTaBY U
CTPOCHHIO;

— COCTaBIISITh ~ MOJIGKYJSIPHBIE W CTPYKTYpHBIE  (hOpMyIIbI
OpPraHMYECKUX BEIIECTB KakK HOCHTeNeld HHQOpMallMK O CTPOCHHUU BEUIECTBA, €ro
CBOMCTBAX M MPUHAIJICHKHOCTU K ONPEIAECICHHOMY KJIaCCy COEIMHEHUII;

— XapaKkTepu30BaTh OPraHUYECKUE BEIIECTBA MO COCTABY, CTPOCHHUIO
U CBOWMCTBaM, YCTaHABJIMBATH MPUYUHHO-CICJICTBEHHBIE CBSI3U MEXIy JTaHHBIMHU
XapaKTepUCTHKAMU BEIIEeCTBA;

— MPUBOAUTH TPUMEPHl XUMHUYECKUX PEAKIUN, PACKPBIBAIOIIUX
XapaKkTepHbIe CBOWCTBA TUMUYHBIX MpPEJCTaBUTENCH KJIACCOB OPraHMYECKUX BEIECTB C
[ENTbI0 UX UACHTH()HUKAIMY 1 00BSICHEHUS 001aCTH IPUMCHCHHS,

— MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX peaKInit
Ha OCHOBE 3HAHMM O THUIIAX XWMHUYECKOM CBSI3M B MOJIEKYJIax pPEareéHTOB M HX
PEaKIMOHHON CIIOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHMM U XUMHYECKHX
CBOMCTBAxX BEIIECTB JIsi 0€30MaCHOTO MPUMEHEHHS B IPAKTUYECKOM IESTENbHOCTH;

— MPUBOAUTH MPUMEPHI MPAKTUYECKOTO HMCIOJB30BAHUS MPOIYKTOB
nepepaboTkn HepTH U MPUPOJHOTO Trasza, BBICOKOMOJEKYJISPHBIX COCIMHEHHI
(monuaTHIIEHA, CHHTETUUECKOT 0 KayuyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJIUTH OMBITHl MO PACIIO3HABAHUIO OPTaHUYECKUX BEILECTB:
TJIMLEPUHA, YKCYCHON KUCIIOTBI, HEMPEAEIbHBIX KUPOB, IIIOKO3bI, Kpaxmaia, OeJIKOB — B
COCTaBE MUIIEBBIX TPOJYKTOB U KOCMETHUECKUX CPE/CTB;

— BIIAJICTh TMpaBWIAMH U TpUeMaMu Oe30macHO paboThl ¢
XMMHYECKUMH BEIIECTBAMH U TaOOPATOPHBIM 000pPYyI0BAHUEM;

— YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW peakuuu U
CMEIIIEHUsI XMMHUYECKOTO PAaBHOBECHS OT PA3IMUHBIX ()AaKTOPOB C IIENBI0 OMpeeNeHuUs
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TTPOIIECCOB;

— MPUBOAUTH MPUMEPHI THAPOIU3A COJIEH B MOBCEIHEBHOW KU3HU
YeNl0BeKa;

— MPUBOAUTH IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA
B IIPUPO/IE, IPOU3BOJCTBEHHBIX MPOIIECCAX U KUZHEAECSITEIbHOCTH OPraHU3MOB;

— MPUBOJUTh TMPUMEPHl XUMHUUYECKUX PpEaKIUH, pPacKPBIBAIOIINX
o01nirie XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB — METAJJIOB U HEMETAIJIOB;

— MPOBOANTH pacdeThl Ha HAXOXICHHE MOJEKYISIpHOU (HopMyIsl
YIJEBOAOpOAa MO TMPOIYyKTaM CrOpaHHsi M 1O €ro OTHOCHUTEIbHOW IJIOTHOCTH U
MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB;

— BJIQJIeTh MpaBuUjaMM 0€30MacHOro OOpalleHHs] €  EIKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIIECTBAMH, CPEACTBAMH OBITOBOI XUMUWU;

— OCYIIECTBIISATh TOUCK XWMHUYECKOW WH(OpManuy 1O Ha3BaHHIM,
UIeHTH(PHUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM BEIECTB;

— KPUTUYECKH OIICHMBATh W HHTEPIPETUPOBATH XUMHUUYECKYIO
nHPOPMAIIHIO, COJAEPKAIIYIOCS B COOOIIEHUSX CpPEACTB MAacCcOoBOM HMHMOpMAIHH,
pecypcax HWHTepHeTa, Hay4HO-NOMYJSAPHBIX CTAaThsIX C TOYKH 3PEHHUS] E€CTECTBEHHO-
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HAYYHOH KOPPEKTHOCTH B LIEJSX BBIBJICHUS OIIMOOYHBIX CYXICHUHA M (OPMHPOBAHUS
COOCTBEHHOM MO3HUIINY;

— NpPEICTaBIATh MYTH pEHICHUs TIOOANbHBIX MPOOJEM, CTOSIIUX
Hepes] YeIOBEUECTBOM: IKOJOTHUECKUX, YHEPreTHUECKUX, ChIPHEBBIX, U POJIb XUMHH B
PELICHUH ITUX MPOOIIEM.
BoinyckHuK Ha 62a30BOM yPOBHE MOJIYYHUT BO3MOKHOCTh HAYYHUThCSH:

— WUTIOCTPUPOBATh HAa IIPUMEPAX CTAHOBJIECHUE U HBOJIIOLIMIO OPraHUYECKON
XMMHHU KaK HAyKH Ha pa3IMYHbIX HCTOPUUYECKHUX ATallax ee pa3BUTHS;

— HCI0JIb30BAaTh METO/bl HAYYHOI'O MO3HAHUS IIPU BBIOJIHEHUN IPOEKTOB U
y4eOHO-UCCIIEI0OBATENIbCKUX 3a/lad 10 W3YyYEHHMIO CBOMCTB, CIIOCOOOB NOJIY4YEHUS U
pacro3HaBaHMsI OPraHUYECKUX BEIIECTB;

- OOBSICHATH MPHUPOLY M CIOCOOBI 00pa30oBaHUS XUMHUYECKOW CBSI3U:
KOBaJEHTHON (IIOJIIPHOM, HEIOJIIPHOW), MOHHOM, METAJNIMYECKOH, BOJOPOJIHOM — C
LIEJIBIO OIPENIEIEHUsI XUMUUECKOW aKTUBHOCTH BELLECTB;

— YCTaHABJIMBaTh TIE€HETHMYECKYIO CBS3b MEXIy KJaccaMH OpPraHMYeCKHX
BEIECTB /1151 0OOCHOBAHUS MPUHIMINAIBHON BO3MOKHOCTH TOJTYYEHHUS! OPraHUYECKUX
COEIMHEHUH 33JJaHHOT0 COCTaBa U CTPOCHMUSI;

— yCTaHaBJIMBaTh B3aMMOCBS3M MEXIy (akTaMu M Teopued, NPUYMHON U
CIIEICTBUEM IIpU aHalu3e MpOOJIEMHBIX CUTyaUud M OOOCHOBAHHMU INPUHUMAEMBIX
peLIeHU Ha OCHOBE XUMUYECKUX 3HAHUH.

1. Conep:xkanune yueGHOro nmpeamMmera
10 kiacc

Tema 1. Teopusi crpoeHusi OpraHudecKux coequHenui (3 )
Hayunsie MeToapl mo3Hanusi B XxuMuu. Mctounuku xumudeckot nHpopmanmu. [lonck

uHpOpPMALIMK 0 Ha3BaHWUAM, UACHTU(UKATOpPAM, CTPYKTYpHBIM (opmynam. MonenupoBaHue
XUMHUYECKHX MPOLIECCOB M SIBICHUM, XUMUYeCKuti anaiu3 u cunme3 KaK METOAbl HAy4YHOTO
HO3HAHUS.

[losiBneHre W pa3BUTHE OpPraHMYECKON XUMHMM Kak Hayku. [Ipenmer opranumdeckoi
XUMHUHU. MecTo 1 3HaYeHHE OpPraHM4eCKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOEHHE KaK MOpPSAOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX
BajgeHTHOCTH. (OCHOBHBIE TOJIOKEHUS TCOPHUU XUMHUYCCKOIr0 CTPOCHUSA OPraHUYCCKUX
coenquHeHnil A.M. byrtnepoBa. YrieponaHblil ckeleT opraHuueckod MoJiekynbl. KpaTHOCTh
XUMUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO CTPOCHHUS MOJIEKYII.
N3omepust u uzomepsl. [lonsarue o ¢yHkuuoHambHOW rpynme. [IpuHIuOBL KiaccupuKau
OpraHMYECKUX coennHeHu. CucreMarndeckas MEXAyHapoAHas HOMEHKIATypa M IPHHIIMIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COETUHEHUH.

emoncmpayuu.BuneopparMeHTsl,  ciaaigel ¢ M300pKEHUAMH  XUMHUYECKOU
nabopaTtopuu, IPOBEACHHUSI XUMUYECKOro 3KcrnepuMmeHTa.llnaBnenue, oOyriuBaHue U rOpeHue
OpPraHMYeCcKUX BelecTB. Moaenn MoJIeKys NpeAcTaBUTeNeil pa3IuuHbIX KJIaCCOB OPraHUYEeCKUX
COCTUHEHUN.

Jabopamopuvie onvimwi. 1. OnpeneneHue >IEMEHTHOIO COCTaBa OPraHUYECKUX
coeMHeHUN. 2. VI3roToBIIeHHE MOJENEN MOJIEKYJ OPraHUYECKUX COCTUHEHNMN.

Tema 2. YriieBoA0OpOAbI H MX NPUPOIAHbIE HCTOYHUKH (94)
Ankanbl. Cmpoenue monexynvl memana. 'omonornyeckuil psia ankaHoB. ['omororu.

Homenknarypa. M3omepus yriepoaHOro ckenera. 3aKOHOMEPHOCTH HM3MEHEHUS (PU3MUECKUX

CBOMCTB. XMMHYECKHE CBOMCTBAa (Ha NpUMEpe MeTaHa M JTaHa): pPeaKkUUH 3aMelIeHUs

(ranoreHMpoBaHuE), NETHIPUPOBAHUS KaK CIOCOOBI MOTYYEHHS BaXHEHIIMX COEAMHEHUN B

OpraHMYEeCKOM CHHTe3e. ['opeHue MeTaHa Kak OJHMH W3 OCHOBHBIX HCTOYHHMKOB TeEIUIa B

MPOMBINIIEHHOCTH U ObITy. HaxokaeHue B mpupoie M NpUMEHEHue aikaHoB. [lowamue o
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YUKNOANKAHAX.

Ankenbl. CmpoeHue  Mmonexkyivl  smuieHd. ['OMOIOTMYECKUH  psJl  AJKEHOB.
Homenknarypa. M3omepusa yriaepoaHoOro ckejaeTa M IMOJO0KEHUS KPAaTHOW CBS3U B MOJIEKYJIE.
XUMHUYECKHEe CBOWMCTBa (Ha MpUMEpEe STUJICHA): PEaKIMH MPUCOCAUHECHHS (TaJIOreHUPOBAHME,
euopuposanue, TAAPATALUS, SUOPO2ALIO2eHUPOBaHUE) KaK CTIOCO0 MOTydYeHHs (PyHKIMOHAIBHBIX
MIPOU3BOJHBIX YIIIEBOAOPOIOB, ropeHus. [lonnMepusanus sTuaeHa Kak OCHOBHOE HAIpaBlieHUE
ero ucnojp3oBaHusA. IlomudTWIIEH Kak  KPYNHOTOHHAXHBIH  IMPOAYKT  XHMHUYECKOTO
npousBoJcTBa. [I[pumeHeHue sTueHa.

Anxanuensl W kayuyku. [lonstme 00 ankagueHax Kak yIJeBOJOPOAax C ABYMS
NBOWHBIMU cBs3siMH. [lonmumepusanus muBuHMia (Oyragmena-1,3) kak croco0 MOTydeHHs
CUHTETHUYECKOTO Kayuyyka. HarypalbHbIl U CHHTETHYeCKHH Kaydyku. BynkaHuzanus xaydyka.
Pesuna. [IpumeHnenue kayuyka U pe3UHBbI.

Ankunbl. Cmpoenue monexkyavl —ayemunena. 1'OMOIOTMYECKUN P AJIKUHOB.
Homenknarypa. M3oMepust yriepoIHOro ckejera W MOJOXKEHHUS KpaTHOW CBSI3U B MOJIEKYJIE.
XuMHUECcKue CBOMCTBA (Ha MpUMepe aleTUiIeHa): peakiuu NpUcoeIuHEHUs (TallOTeHUPOBaHUE,
euodpuposanue, TUAPATALUS, SUOPO2ANO2eHUPOBAHUe) KaK CIoco0 MOJy4YeHHUs IOJIMMEpPOB U
JpYruX TOJE3HBIX MPOAYKTOB. ['OpeHHe aneTuiieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUTAMEHH U1 CBapKU U pe3Ku MeTauioB. [IpuMeHenue aneruneHa.

Apenbl. beH30:1 Kak NpeACTaBUTENb apOMaTHUYECKUX YIieBoaopoaoB. Cmpoenue
MoJleKkynvl 6eH301a. XUMHUYECKHE CBOMCTBA: pPEaKIMU 3aMelieHus (rajJoreHUpOBaHME) Kak
Croco0 MOTy4YeHUs] XMMHYECKUX CPEJICTB 3allIUThl PACTEHUH, MPUCOSANHEHUs (THAPUPOBAHNE)
KaK JI0Ka3aTelIbCTBO HEMpEeeNbHOro xapakTepa OeHzona. Peakmus ropenwus. [lpumenenue
Oenzona.

Xumuss U dHepreruka. [IpuponHble HMCTOYHHMKHM yriaeBoaoponoB. IlpuponmHbeii u
MOMYTHBIA HE(PTSHON Ta3bl, X COCTaB M HCHOJb30BaHue. CoctaB HePpTH M ee mepepaboTka.
Hedrenponykrel. OkraHoBoe uwuciao OeH3uHa. OxpaHa OKpyKarolledl cpeapl Mpu
HedTenepepabOTKe U TPAHCHOPTHPOBKE HE(PTENPOAYKTOB. AJIbTEpHATUBHBIE HCTOYHUKU
DHEPIHUH.

Jemoncmpayuu. I'opeHre MeTaHa, 3TUJIeHa, aleTwieHa. OTHOIIEHWE MeTaHa, ITUIICHA,
arieTnsIeHa U OeH30Jla K pacTBOPY IepMaHraHara Kajius u OpomHOM Boxe. Ilomydenue stuineHa
peakuuen AeruapaTaluy 3TaHoJa, aleTHIeHa — THJIPOJIM30M KapOuaa Kanblus. PasnoskeHue
KaydyKa IpU HarpeBaHWH, UCTIBITAHNUE MTPOAYKTOB Pa3JIOKEeHUs Ha HENpeAeabHOCTh. Kourekuus
00pa3noB HePTH U HeYTEPOTYKTOB.

Jlabopamopuvie onwvimal.3. OOHapy)XKeHHE HENPENETbHBIX COCIUHEHUH B >KHIKUX
Hedrenpoaykrax. 4. Ilomydenue u cBoiicTBa anerwieHa. 5. O3HaKOMIIEHHE C KOJUIEKIIMEH
«HedTb 1 mpoyKTHI €€ mepepaboTKu.

Tema 3. Kuciiopoacoaep:kauiue opranuieckue coequnenusi (9 yacon)
Crouprel. Knaccudukanus, HOMEHKIaTypa, ©30MEpHs CIIUPTOB. METaHOT M ATaHOJ Kak

MPEJICTABUTENN TIPEEIbHBIX OJHOATOMHBIX CIUPTOB. XMUMHYECKHE CBONCTBa (Ha TIpUMEpe
METaHOoJa M DTAHOJNA): B3aMMOJCHCTBHE C HATPUEM KaK CHOCOO YCTAaHOBJICHUS HaIHYUS
TUAPOKCOTPYIIIBI, PEAKIMS C TATOr€HOBOJAOPOJAMH KaK CIOCO0 TMOMY4YeHHs] PacTBOPUTENECH,
Jeruapatanus Kak Croco0 MOJydeHHUs JTHiIeHA. Peakius TOpeHWs: CIUPTHI KaK TOTUIMBO.
[Ipumenenue MmetaHona u d3TaHosa. dusnonormueckoe AecTBHE MeTaHOJAa M 3TaHOJA Ha
OpraHW3M 4YeJOBeKa. OTWIEHIJIMKOJIb W TIUIEPUH KakK TMPEJACTAaBUTEIN MPeaeIbHBIX
MHOTOAaTOMHBIX cupToB. KaduecTBeHHast peakiusi Ha MHOTOATOMHBIE CIIUPTHI M €€ IPUMEHEHNE
JUIsl pacrliO3HABaHUsI TIUIEPUHA B COCTaBE KOCMETHYECKUX CpelacTB. [IpakTuueckoe npuMeHeHue
STHUJICHTIIMKOJS U TJIULEPHHA.

®enoin. CtpoeHre MOJEKyJbl GpeHona. BzaumHoe enuanue amomos 8 Monexyie ¢eHona.
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Xumuueckue ceoucmea: @3aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Tpumenenue ¢penona.

Anpaerunpl. Metananb (GopManbaeryua) U 3TaHaIb (AleTaNnbAeTH) KaK MPeACTaBUTEIN
IpelelbHbIX albAeruaoB. KauecTBeHHble peakuuu Ha KapOOHWIBHYIO Tpymmy (peaxius
«cepeOpsHOTO 3epKajiay, B3aumMojelcTBHe ¢ ruapokcugoMm meau (ll) m ux mpumeHeHue mis
OoOHapy»XeHHUsI TpPENEeNbHbIX albICTU0B B IMPOMBIIUICHHBIX CTOYHBIX BOJAX. [OKCHYHOCTH
anpaeruioB. [Ilpumenenue Gpopmaniberuia 1 aeraibIeruia.

KapOoHOBbIE KHCIOTBI. YKCyCHasi KHCJIOTa Kak [MPEACTABUTENbh MPEACITbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT. XUMUYECKHE CBOMCTBA (Ha IPUMEPE YKCYCHON KHCIIOTHI):
pEeakIuu C MeTajllaMd, OCHOBHBIMH OKCHIAaMH, OCHOBAHUSMH U COJISIMH KakK IMOATBEPXKICHUC
CXOJCTBa C HEOPraHMYECKUMHU KucCJOoTaMu. Peaknus sTepuukanuy Kak croco0 MOIydYeHHs
cinoxHbIX 3¢upoB. [Ipumenenue ykcycHoil kuciotel. [IpencraBienue o BbICIIUX KapOOHOBBIX
KHUCIIOTaX.

Cnoxuble 3¢upsl u xupbl. Crnoxsble 3GUPbB KaK NPOAYKTHl B3aUMOJICHCTBUS
KapOOHOBBIX KUCJIOT CO ciupTamu. [IpuMeHeHrne CI0KHBIX 23(PUPOB B MUIICBON U TapProMepHOIt
MPOMBINIICHHOCTH. JKHUPBI KaK CIIOKHBIE dPUPHI TIUICPUHA M BBICIINX KapOOHOBBIX KHCIIOT.
PactutenbHble W JKMBOTHBIC JKHPBI, UX COCTaB. Pacrmo3HaBaHWE pACTUTENBHBIX JKAPOB HaA
OCHOBaHWW WX HENpPEIeIbHOro xapakrtepa. [IpuMmeHeHHe >XUpoB. [MApOIM3 WM OMBUICHUE
JKUPOB KaK CIIOCOO MPOMBIIICHHOTO TMOJYYCHHS COJICH BBICIIMX KapOOHOBBIX KUCIOT. MbLIad
KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT. MOIOIINE CBOICTBA MbLIA.

VYrnesoasl. Knaccudukanus yrieBogos. Haxoxknenue yrineBoaoB B mpupoae. [ mrokoza
Kak anpaerugocnupt. bposkenue rmoko3sl. Caxaposa. [uodponus caxaposzvl. Kpaxman u
[EJUTI0N03a KaK OMOJOrHYecKHe MOJIUMephl. XMMHUYECKHE CBOMCTBA Kpaxmallda U IEJUTOJIO3bI
(Tuapoin3, Ka4eCTBEHHAs peaklus ¢ MOJOM Ha KpaxMal U e¢ NMPUMEHCHHE IS OOHApYKEHUS
Kpaxmaja B poJaykTax nuranus). [lpumenenue u 6uonorudeckas poisb yriieBoaoB. [lonstue o6
MCKYCCTBCHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOT'O BOJIOKHA.

Jemoncmpayuu. Oxucienue cnupta B anbaerua. KauecTBeHHass peakuus Ha
MHoroaromMuele  crnuptbl. Komnekunsa  «KameHHbIi  yroms». Komneknus  npoayKToB
KOKCOXMMMYECKOTO MPOU3BOCTBA. PacTBOpuMOCTh (heHoJia B BOJIE PU OOBIYHOW TemIlepaType
U npu HarpeBaHuu. KauecTBeHHble peakuuu Ha ¢eHon. Peaknus «cepeOpstHOro 3epkaia»
anbIeruIoB U T0KO3bl. OKHUCIEHHE aNbJeTHI0B U TJIIOKO3bl B KHUCJIOTHI C IOMOIIbIO
runpokcuaa menu (II). KadectBennas peakuuss Ha kpaxmain. Komekuus >QuUpHBIX Macedn.
Komnexknusa mmactMace 1 n3aenuid n3 HUX. KOJUIeKIUs UCKYyCCTBEHHBIX BOJIOKOH M M3JEIHUU W3
HUX.

Jlabopamopnusie onvtmetr. 6. CBolicTBa 3TH0oBOrO crimpra. 7. CBoMCTBa IMIepUHA. 8.
CpoiictBa ¢opmanpaeruaa. 9. CpolictBa ykcycHoi kucnotsl. 10. CsoiictBa )upoB. 11.
CpaBHEHHE CBOICTB pacTBOPOB MbLIa M CTHPAIBLHOTO Topornka. 12. CoiicTBa TOKO3bL. 13.
CaolicTBa Kpaxmasa.

IIpakTnueckas padora Nel. [lonyyeHne ykCyCHON KUCTIOThI U U3YYEHHE €€ CBOWCTB.

Tema 4. A3oTcoaepskaniue opranuieckue coegnHenus (8 1)

AMuHBI. MeTunamMuH Kak MpPEJCTaBUTENb adu(aTHUYeCKUX aMUHOB M aHWIMH — Kak
apoMaTHieckux. OCHOBHOCTh aMHMHOB B CpPaBHEHHM C OCHOBHBIMU CBOICTBaAaMM aMMHaKa.
AHWIIVH 1 €T0 CBOMCTBA (B3aUMOJICHCTBUE C COJITHOM KUCIOTON U OpoMHOM Boj0#). [Tomyuenue
aHwiMHa no peakuuu 3uHnHa H.H. [Ipumenenne anunuHa.

AMuHOKHUCIOTH U Oenku. CocTaB MU HOMEHKJIaTypa. AMUHOKHCIIOTHI Kak amM(oOTepHbIe

opranuueckue coeauHenus. llemtunnas cBs3b. buonormueckoe 3HaueHHE O-aMUHOKHCIIOT.

O6unacTi npUMeHeHus: aMUHOKHCIOT. benku kak npupoaHbie 6uonoaumMepsl. CocTaB U CTpOEHUE

0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: TUApPONN3, AeHaTypauus. OOHapyXeHue OelKOB MpHU

IIOMOIIIM KAayeCTBEHHBIX (IBETHBIX) peakuuil. IlpeBpaimieHuss OeiaKOB NHIIM B OpraHU3Me.
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Buonornyeckue pyHKIUN OEIKOB.

Hykneunosvie xucnomel. HykIeHMHOBBIE KHUCIOTHI Kak MOJIUMHYKICOTUIbl. CTpoeHue
nykieoruaa. PHK u JIHK B cpaBHenuu. X posib B XpaHEHHMM W Tepeaye HACIEICTBEHHOU
uHpOpMaLIUH.

WNnentudukanus opraHudeckux COeIuHEHUll. [ enemuueckas c6a3b Mexncoy Kiaccamu
opearudeckux coeourenui. TUBI XUMHUUYECKUX PEaKIIUii B OPraHMYECKON XUMUH.

Pewenue 3aoau no opeanuuecrkoti xumuu. Pemenue 3amad Ha BBIBOJ (HOPMYIIBI
OpPraHWYECKUX BELIECTB 10 MPOIYKTaM CrOPaHUs U MaCCOBBIM J0JISIM 3JIEMEHTOB.

Jemoncmpayuu. B3auMoaencTBue aMMiaka M aHWJIMHA C COJISIHOM KUCIOTOW. Peakuus
aHwiMHa ¢ OpoMHO# Bomoil. JlokazaTenbcTBa HaIWYUS (YHKIIMOHAJIBHBIX TPYII B PacTBOpPax
aMUHOKHUCIIOT. PacTBopenme u ocaxiaeHue OenkoB. [IBeTHwle peakiuu OenkoB. [openue
NITUYBETO Nepa U mepcTsiHoi HUTKU. Mogaens Monekynbl JIHK. Tlepexoapl: aTaHON — 3TUIIEH —
STUJICHTIUKOIb — ATWICHIIUKOIAT meau (11); aTanon — 3Tanans — 3TaHOBast KUCIOTA.

JlabopaTopuble onbIThl.14.CBoiicTBa OEITKOB.

IIpakTuyeckasi padora Ne2. PemieHne >KCIEpUMEHTAIBHBIX 3a/1a4 HA pacrio3HaBaHHE
OpraHUYECKUX BEIECTB.

Tema 5. Xumus u :ku3Hb (54)

IInacmmaccol u 6onokna. IlonuMepusanus U NOJUKOHIEHCALUS KaK CIIOCOOBI ITOJIyYEHHUS
CUHTCTHMUYECKUX  BBICOKOMOJIEKYJSIPHBIX  COCIUHEHHI. [Tonydyenne  HMCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COCIMHEHUH XHMHYECKON MOIU(PUKANNEH TPUPOTHBIX MOJIUMEPOB.
CtpoeHue moITuMepoB: JTUHEHHOE, IPOCTPAHCTBEHHOE, CETYaToe.

[TonsTe o mIacTMaccax. TepMOIUIACTUYHBIE W TEPMOPCAKTHUBHBIC —ITOJHMEPHI.
OtaenbHbIe MpeJICTaBUTENN CUHTETHUYECKUX u UCKYCCTBEHHBIX MOJIUMEPOB:
denondopmanbIeruIHbIe CMOJIBI, TOTUBHHUIXIOPHI, Te(IOH, HEILTYIOU.

[TonsTHe 0 XMMHYECKHX BOJOKHAaX. HarypanbHble, CHHTETUYECKHE M HCKYCCTBEHHBIC
BOoJIOKHA. Krnaccudukanuss u OTAEIbHBIC TPEICTABUTEIN XHMHUYECKHX BOJIOKOH: alleTaTHOE
(TpuaneTaTHBIN IIEIIK).

Xumust u 370poBbe. JlekapcTBa, (epMeHTHI, BUTAMHUHBI, TOPMOHBL. [IpobGremsl,
CBS3aHHBIC C NPHMEHCHHUEM JICKApPCTBEHHBIX IpenaparoB. BpemHble NPUBBIYKHA U (DAKTOPHI,
paspymaronme 370poBbe (KypeHHue, ymnoTpeOJeHue alIkorosis, HapkoMaHus). PammonambHOe
nutanue. luwesvie 0obasku. OcHoBbl NUULEBOU XUMULL.

Hemoncmpayuu. Koniekuus IiacTMacc, CHHTETUYECKUX BOJIOKOH M W3/AEIUN U3 HUX.
PaznoxkeHnne mnepokcuga BOAOPOAAa C IMOMOINBIO HPUPOAHBIX OOBEKTOB, COJEpPMKAIIUX
Katanazy(celpoe Msco, cbipoil kaptodens). Komrekums CMC, coaepkalux 3SH3UMBL
Ucneitanue cpenpt CMC unaukatopHoit Oymaroi. Kosekuus BUTaMMHHBIX IIpEraparos.
HcnbiTanue cpeapl pacTBOpa acKOpPOMHOBOM KHCIOTHI MHAMKATOpHOW Oymaroil. McmbiTaHue
anTEeYHOro MpernapaTa HHCYJIMHA Ha OEJIOK.

Jlabopamopuvie onvimepl. 15. 3HaKOMCTBO C oOpa3llaMu IJJaCTMAacc, BOJOKOH U
Kay4yKOB.

11 xknace
Tema 1. [lepuoguyeckuii 3aKoH U cTpoeHue aToma (4 4)
CoBpeMeHHast MOJIeNIb CTPOEHUs aToMa. SIIpo aToMa: MPOTOHBI U HEUTPOHBI. M30TObI.

ONeKTpOoHbI. DJIEKTpOHHAs 000J04YKa. DHepretudyeckuil ypoeHb. OpOutanu. DIeKTpOHHas
KoH(urypanus atoma. Pacripenienenre 31eKTPOHOB 110 SHEPTreTHUECKUM YPOBHSIM M OpOUTAIISM.
Ocnognoe u 6030yacoenHvle cocmoanusi amomos. Knaccuduxaiyss XMaMUUECKUX 3JIEMEHTOB (S-,
p-, d-anemenTh1). OCOOCHHOCTH CTPOCHHS SHEPTETHUSCKUX YPOBHEH aTOMOB 0-371eMEHTOB.

Ilepnonnueckas cucreMa XxuMuueckux 3jeMeHToB J[.M. Menneneesa. Ilepuonudeckas
cucreMa JI.MI. MenzneneeBa kak rpadudeckoe otoOpaxenue Ileprognueckoro 3akoHa.
Pasznuunbie BapuanTel [lepuoandeckoil CUCTEMBL.

Otkpeitue 1. M. MenneneeBbim Ilepuoanueckoro 3akoHa. Ileproguueckuii 3akoH B
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dopmynuposke [I.M.MenneneeBa. CoBpemenHast (opmynupoBka Ilepmomuueckoro 3akoHa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [IpuuriHbl 1 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COEAMHEHUH 10 MEPUOAAM U TPYIIIIAM.

JemoncTpanuu. Pazmununsie popmel [leproanyeckoit cuctemsr JI.U. Menaeneena.

Tema 2. Ctpoenue BemectBa (11 4)

DNeKTpoHHAsT MPUPOJa XHUMHUYECKOM CBSI3U. OJIEKTPOOTPULIATEIBLHOCTh. Buabl
XUMUYECKON CBSI3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOJHAs) U MEXAHHU3MBI €e
obpazoBanus. [lonstue o xoBaneHTHOU cBsizu. KoBasieHTHas moJisipHas U HEMOJSpHAs CBS3H.
Honnas xumudeckas cB3b. KaTuoHbI M aHHOHBI. MeTalandecKas XuMUYecKas CBA3b.

ArperaTHble COCTOSIHUS BellecTBa. ['a3pl. 3akoH ABoraapo mid ra3oB. MoOJsipHBII
00beM razo00pa3HbIX BellecTB (IpH H.Y.). Kuakoctu. MuHepanbHbIE BOJIBI.

Bomoponnass cBsi3b Kak OCOOBIN Ciydalh MEXMOJICKYJSIPHOTO B3aUMOJCHCTBUS.
Mexanusm ee o00pa3oBaHHs M BIMSHHE Ha CBOWCTBA BEIIECTB. BuympumonexyisapHas
8000POOHAsL C6513b U ee OUONO2UYECKAsL POIb.

Kpucmannuueckue u amopguole eewecmea. THIBI KPUCTAIUIMUECKUX PEIICTOK
(aroMHasi, MOJICKYJISIpHAs, WOHHAs, MeETaJUIM4ecKas). 3asucumocms Qu3uueckux ceolucmas
sewecmaa om muna Kpucmaniuieckou pewiemky. [IpuauHBI MHOTOOOpa3Hs BEIIECTB.

Uuctele BemiecTBA M CMECH. ['OMOr€HHbIE M TE€TEpPOreHHbIE cMmecu. MaccoBas u
o0beMHas J0JM KOMIIOHGHTOB B cMecH. MaccoBas a0Js npumeceid. PactBopwl. Mcmunnvie
pacmeopei.

JucnepcHbie cuctembl. Knaccudukanus AUCEpCHBIX cucteM. [lonsamue o Koaioudax
(301U, cenu).

JemoncTpanuu. Monenp KpUCTAIUIMYECKOW pemIeTKH xJjopuaa Hatpus. OOpasisl
MUHEPAJIOB € HOHHOM KPUCTAJUIMYECKOM  pEIIeTKOM: KaiubuuTa, ranura. Moxenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOTO Jbaa» (WU nojaa), anmasa, rpadura (wim kBapua). Monaens
MOJISIPHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOJbl. OOpasyvl pasiutunbix OUCHEPCHbIX
cucmem. IMYIbCUll, CYCNEH3Ul, adpo3o.iel, 2eel U 3071el.

JlabopaTopHble onbIThI. 1. OnpeneneHne CBONCTB HEKOTOPBIX BELIECTB HA OCHOBE THIIA
KpUCTANTHNYEeCKOM  pemeTku.  2.0KecTKoCcTh  BOABL.  YCTpaHEHHWE  JKECTKOCTH  BOJBI.
3.03HaKoMIIeHHE ¢ MUHEPATIbHBIMU BoJaMHU. 4.03HaKOMJICHHE C TUCTIEPCHBIMHU CUCTEMaMHU.

IIpakTnueckas padora Ne 1. I[lomyueHue, coOupaHHe U pacroO3HABaHHE Ta30B.

Tema 3. Xumuueckue peaxuuu (19 u)

Xumunyeckue peakuuu. Kiiaccupukanus XUMHUUECKMX pPEaKIUil 10 pa3iIudHbIM
npusHakaM. Peakuuu coeauHEHMs, pa3NOKEHHUs, 3aMelleHuss W oOMeHa. ['oMoreHHnle u
reTepOreHHbIE PEAKINH.

TennoBoil >PdekT XMMUYECKHX peakuuid. DK30- M HHJIOTEPMUUYECKHE pEeaKIUH.
TepMoxumuueckue ypaBHEHMs. PacueT KoiaudecTBa TEIUIOTBI IO  TEPMOXMMHUYECKUM
ypaBHeHHsIM. PacueTsl TernaoBoro 3¢ dexra peakium.

CKOpOCTb peakiMi, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPUPOIBI PEATUPYIOLINX
BEIIECTB, KOHIIEHTPAlMM pPEarupyroUIMX BEIECTB, TEMIEPATypbl, IUIOMIAAU PEAKLIMOHHON
MOBEPXHOCTH, HaJIM4Ws KaTaiu3aropa. Poib Karaau3aTopoB B NPHUPOJIE U TPOMBIIUIEHHOM
MIPOU3BO/ICTBE.

O6parumocth peakiuii. OOpaTuMble W HEOOpaTHUMBIE PEAKIUUA. XUMHUYECKOE
pPaBHOBECHE U €r0 CMEIIEHUE MOJ] IEHCTBUEM PA3INYHBIX (PAKTOPOB (KOHIEHTpALUs PEareHTOB
WIM TPOJYKTOB pEaKLMH, AABIECHUE, TEMIlepaTrypa) IJid CO3JaHMsl ONTHUMAJIbHBIX YCIOBUI
IIPOTEKAaHUsI XMMHUYECKUX ITPOLIECCOB.

Teopust 2MEKTPOIUTUUECKON TUCCOLUALIMU. DIIEKTPOJIUTHI U HEIIEKTPOIUTHI. CTEneHb
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ANIeKTpoNUTHYEeCKOW  aucconuanuu. CunpbHble ©  Cla0ble  DJEKTPOJIUTHL. Y paBHEHUS
ANEKTPOJIUTUYECKON aucconmanuu. Peakimuu B pactBopax siekTponuToB. pH pactBopa kak
MIOKAa3aTeNlb KUCIOTHOCTH CPEJIbI.

Kucnorel B cBeTe TeOpUM DIIEKTPOIUTHYECKON muccormarnuu. OOmme CBOMCTBa
HEOPraHMYECKUX U  OpraHuueckux kucinor. Cneyuguueckue  ceoticmea  a30mMHOU,
KOHYEHMPUPOBAHHOU  cepHou U mypavbunou Kuciom. (OCHOBaHHUA B CBETE TEOpUU
AIIEKTPOJIMTUICCKON JUCCOIUAINY, UX KIaccu(UKaIvs 1 0OIUe CBOWCTBA.

Conu B cBeTe TEOPUHU IEKTPOTUTHICCKON TUCCONMAIINHU, UX KJIacCU(PUKALIUS U 00IIHe
CBOMCTBA. OJEKTPOXMMHYECKUN psJl HANPSHKEHUM METAJJIOB U €ro MCIOJIb30BaHUE ISt
XapaKTEPUCTUKU BOCCTAHOBUTEIBbHBIX CBOKMCTB METAJIJIOB.

['unponus coneil. 3HaueHne TUAPOIN3a B OUOIOrHYECKUX OOMEHHBIX MPoIIeccax.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakunu. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuy B HOPUPOAE, MPOU3BOJICTBEHHBIX IIPOLECCAX M KU3HEAEATEIbHOCTH OpPraHU3MOB.
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE CBOWCTBA NPOCTHIX BEIIECTB — METAUIOB IVIABHBIX U
MOOOYHBIX MOArPyNI (Me/b, JKEJIe30) U HEMETAJLIOB: BOJAOPOJIa, KUCIOPO/1a, TajJOreHOB, CEpPHI,
aszota, ocdopa, yriepona, kpemaus. Kopposusi MeTamioB: BUIbI KOPPO3UHU, CIIOCOOBI 3aIUTHI
METAJJIOB OT KOPPO3HUH.

DNEeKTPOIU3 PACTBOPOB U PACILUIABOB. [Ipumenenue 21eKmpoau3a 6 npoMbllUIeHHOCU.

Pemenue 3amay mo xumudeckuM ypaBHeHMsM. Pacuer macchl (00bema, KOJIMYECTBa
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJJHO U3 BEILIECTB IaHO B U30BITKE.

XuMUs B IOBCETHEBHOM U3HU. Moromue u yucTsmue cpeacrtsa. Cpedcmea 60pvobl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiieHmyl, uHcekmuyuosvl. CpeacTBa IJWYHOW THUTHUEHBI U
kocMmeTHku. [IpaBuna 6e3omacHoi pabOTHl ¢ €AKUMHU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMU,
CpeIcTBaMU OBITOBON XHMUHU.

XUMUS U CeNbCKOE XO03SUCTBO. MUHEpallbHBIC U OpraHudeckue yaoopenus. CpeacTsa
3aIIUTHl PACTCHUM.

Xumus B ctpoutenbcrBe. LlemeHnT. beron. Ilonbop onTHUMalbHBIX CTPOUTEIBHBIX
MaTepHaloB B MPAKTUUYECKOH JESITEIIbHOCTH YEJIOBEKa.

XuMug U OKOJIOrMsA. XHMHUYECKOE 3arpsi3HEHUE OKPYXKAIIEH Cpeasl U - €ro
nocneactBus. Oxpana ruapocdepsl, MOUYBbl, atMochepsl, Gropbl U GayHbl OT XMMHUYECKOTO
3arpsI3HEHUS.

JeMoHcTpanuu. DOK30T€PMHUYECKHE U OHIOTEPMHUYECKHE XUMHUYECKHE pPEaKIHH.
3aBUCHUMOCTb CKOPOCTH PEaKIIMK OT IMPUPO/BI BELECTB HA IIPUMEPE B3aUMOJIEHCTBUS PaCTBOPOB
Pa3IUYHBIX KHUCJIOT OJMHAKOBOM KOHIIEHTpAlMM C OJUHAKOBBIMHM KyCOYKaMH (TpaHyJamH)
IIMHKAa W OJMHAKOBBIX KYCOUKOB pa3HbIX METaJUIOB (MarHus, IMHKa, jKele3a) C pacTBOPOM
COJIIHOW KHUCJHOTHL. Pa3yokeHue mepokcuaa BOJAOPOAA C IOMOIIBKO HEOPTraHWYECKHX
KaTaJIn3aTOPOB U HPUPOAHBIX OOBEKTOB, COAEPXKAIIMX KaTana3dy (Chlpoe Msco, KapTodes).
HcnplTaHne pacTBOPOB 3JIEKTPOJIUTOB U HEDJIEKTPOJIUTOB HA IpeaMeET aucconnanuu. Ilpumepst
peakuuii MOHHOro OOMEHa, MIYIIMX C OOpa30BaHHMEM OCaJKa, raza WM BOJbl. XUMHUYECKHE
CBOICTBa KHUCJIOT: B3aMMOJCHCTBHE C METa/JIaMU, OCHOBHBIMU U aM(OTEPHBIMH OKCHIAMH,
OCHOBAHUSIMH, COJIAIMM. XHMHUYECKHE CBOMCTBA WIEJIOYEH: PEAKLIHs HEUTpaIu3aluy,
B3aMMOJEMCTBUE C KHUCJIOTHBIMU OKCHJaMH, COJISIMHM. PasiojkeHue HEepacTBOPUMBIX B BOJE
OCHOBAaHMHN TpPH HArpeBaHUHM. XUMHUYECKHUE CBOWCTBA COJICH: B3aUMOJIEHCTBUE C METaJJIaMu,
KHCIIOTaMH, WIeNIoYaMu, C JPYTUMH coisiMu. ['maponu3 kapbunma kameius. W3ydenwe pH
pacTBOPOB  TUAPOJU3YIOMUXCS cojed. [IpocTtelimime OKHCIMTENbHO-BOCCTAHOBUTEIbHBIE
peaKknMu: B3aMMOJACUCTBHE IIMHKA C COJITHOW KHCIOTOW M Kele3a ¢ CyiabpaToM Meau
(I.Mopens anekrponusepa.

JlaGopaTopHsle onbIThL.S. [loyueHne kuciaopoaa pa3iokeHHeM NepoKCHIa BOJI0poa ¢
nomonipio okcuaa mapranna (1V) u xkamanasel ceipoco xapmocgpens. 6. Peakuus 3amerneHus
Menu Jkene3oM B pactBope cynbdarta menu (11)7. Ilomyuenwe Bogopoaa B3aMMOJAEHCTBHEM
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KACIOTHl ¢ LMHKOM. 8. O3HakomyileHHMEe C KoJulekiued wmertaiioB. 9. O3HakomiieHHE C
KoJutekien HemetaiioB. 10. O3nakomiieHue ¢ kosutekiued kuciaoT. 11. [Tomydenue u cBoiicTBa
HEpacTBOPUMBIX OCHOBaHUH. 12. O3HaKOMIIEHHE ¢ KOJUIeKIMeH ocHOBaHMM. 13. O3HakoMIIeHHE
C KOJUICKIIMEH MHHEPAJIOB, cojiepkammux conr. 14. MicnbiTaHue pacTBOPOB KUCIIOT, OCHOBaHUHN U
cojieil uHaukaropamu. 15. Pasnuunble ciaydan ruzaponmsza cosedd. 16. ['mpponus XiaopuaoB u
aleTaToB IIEJIOYHBIX METAJIOB.

IIpakTnyeckas padora Ne 2. KauecTBeHHblE peakliid Ha HEOPraHMYECKHUE BELIECTBA U

VOHBI.
V. TemaTn4yeckoe NJIAaHUPOBAHNE YUeOHOT0 MpeaAMeTa
10 kaace
Ne Pasnen. OcHOBHOE coJiepx)aHUE OCHOBHBIE BUIEI OCHOBHEIE
Tema NeATeIbHOCTH HaIpaBJIeHU
ypoka oOyvaromuxcsa (Ha s
YpPOBHE yUEOHBIX BOCITATATEN
nelcTBUl bHOH
NESITENBHOC
TH.
Tema 1. Teopusi cTpoeHHsI OPraHuvYecKUX coeuHeHmi (3 v)
1 1.Metonsl | HaGmonenue, npeanonoxenue, | Mcnonas3oBaTh
HAay4HOT'O runoresa. Ilouck OCHOBHBIC Ha’;g]ljsgﬂq
MMO3HAHMS sakoHOMepHOCTeit. HayuHbiit WHTEJUIEKTYaJIbHbIE S
JKCIEpuMEHT. BrIBog. onepauuH((hopmympos
aTh TUIOTE3Y,
JleMOHCTpamuu. ) IPOBOTHT aHATHA };1 rpa’“iaHCKO
Buneodparmentsl, cnaiiabl ¢ CHHTe3,  OGOBLICHHE, | pocmyTaiie
U300paXKEHUSIMU XUMUYECKOU BBISIBIISITh  TIPUYUHHO-
nabopaTopuH, IPOBEACHUS CIIEICTBEHHBIE CBSI3H), LHEHHOCTH
XUMHYECKOI0 DKCIIEPUMEHTA HIPOBOJNTD HayaHOro
JKCIIEPUMEHT u HO3HaHHUA
(ukcupoBarb €ero
pe3ynbTaThl c
TTOMOIIIBIO POJHOTO
SI3bIKA U S13bIKa XUMUH
2 2[Ipenmer | [Ipenmer opraHuueckoil xumuu. | PaznuuaTe  mpeaMeTs
opranuyeck | CtaHoBleHuUe OpraHUYEeCKOM | OPraHUYeCcKOu u
Ol XMMHUH XMMHHM KaK Hayku. Butammsm u | HEOpraHm4eckou
ero  kpax. JlemMOHcTpauuu. | XUMHUH, MUHEpAJIbHbIE U
Konnexnus MPUPOHBIX, | OPTaHUYECKUE
HCKYCCTBEHHBIX U | BEILECTBA.

CHHTETHYeCKNX oprannueckux | Kmaccudunuponats
COCIMHEHUH, MAaTepuajoB U | OPraHMYECKUe

m3aenuii u3 Hux. OnpenerneHue | BEleCcTBa o ux
3JIEMEHTHOTO COCTaBa | MPOUCXOKACHUIO
OPraHUYECKUX COEIMHEHHI.
[InaBnenue, oOyriauBaHUEe W
TOPEHNUE OPTAaHMYECKUX BEIIECTB

(Ha npuMepe caxaposbl).
JlaGopaTopHbIE  OIIBITHI. 1.
Ornpenenenue 3JIEMEHTHOTO
cocraBa OpPraHHYECKUX
COEMHEHUI
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3 3.Teopus OcHoBHBIE TONIOKEHUST TeOpUH | OOBICHATD  MPUYHHBI
CTpOCHUSA CTPOECHUSA A. M. bytnepoBa. | MHOr00Opa3us Harproru
opraHuueck | BameHTHOCTb.  DJIeMEHTBI € | OPraHMYECKHUX BEILECTB eekoe
ux MOCTOSSHHOM W TEPEMEHHOH | U ocoGenHocry | COCHHTAHHC
COEUHEHU | BAJIGHTHOCTbIO.  CTPYKTYpHBIE | CTPOCHUS aTOMa |  rpaIaHCKO
i dbopMyInibl HEOpraHmdeckux u | yriaepoaa. Pasmuuath e
OpraHMYECKUX BELIECTB. THUIIbI | OHATUS BOCIIUTAHIE
YTIEPOAHBIX LIEMOYEK: | «BAJICHTHOCTH u
JIMHEMHAs, pPa3BETBIIEHHAS, | «CTENEHb OKUCIIECHUS, HEHHOCTH
3aMKHYTasl. KpatHocTs | onepupoBarh HAMH. Hay4qHOTro
xumuueckon cBs3u. M3omepus. | OTpaxarb cocTaB U HO3HaHHUA
Bunet uzomepun. Ilonstue o | ctpoeHue
B3aMHOM BJIMSIHUM aTOMOB B | OPraHUYECKUX
MOJIEKyJIax OpPraHMYECKUX | COSIUHEHHM C
BELIECTB. JlaGopaTOopHbIE | TOMOIIBIO
OTIBITHI. 2. UzroroBieHue | CTpyKTYpHBIX  (popmyr
Mozeen MOJIEKYJI | U MOJEIMPOBAaTH  UX
OpPraHUYECKUX COSAMHEHUN MoJieKynbl. Paznuuath
HNOHSTUS «HU30MEP» U
«romozory. HasbBaTh
U3YyYEHHbIE IOJIOKEHUS
TEOPUU  XUMHYECKOTO
CTpOCHUS
A. M. bytneposa
Tema 2. YriieBo10poabl H HX NPUPOHBIE HCTOYHUKH (9 1)
4 1IIpupoanst | [IpupoaHsiii ra3, ero cocrtaB u XapaxkTepus3oBaTh
i raz Kak HAIPAaBIICHU UCIIOJb30BaHus B | COCTaB 1 OCHOBHBIC P a)KI?HCKO
HUCTOYHUK KAYECTBE TOILIHBA 1 HaIpaBIEHUS BocITatie
YIIEBOZOPO | om0 CEIBAL, UCIIOJIb30BaHUs u
o8 Konsepcus merana. Cunres-ras nepepatoric HeHHOCTH
MIPUPOJIHOTO rasa. Hay4HOrO
Y €70 UCIIOJIb30BaHUE IS V CTAHABIIHBATE -
MOJIYUYCHHUA CUHTCTUYCCKOT' O 3aBUCUMOCTD MEXIY (bOpMI/IpOBa
O€H3MHa M METaHOJIA. o0beMamu 100BIYH e
Hemoncrpaunu. Komneknus IPUPOTHOTO Ta3a B PD | yyypryngy
BEIIECTB U MAaTCPHUAIOB, - OrofLKeTOM. 3110pOBbA
T0JIy4YaeMBIX Ha OCHOBE Haxonuts B3aMMOCB:3E TPyZn0BOC
MEKLY U3Yy9aeMbIM | - pocrinTaHne
IPUPOJIHOTO Ta3a MaTepHaIOM 1 | scomormeck
Oy nymeit oe
npodeccHoHaIbHOM BOCIIMTAHME
JESATENBHOCTBIO.
[IpaBuna skonoru4yeckn
IPaMOTHOIO IOBEAECHHUS
u 6e30MmacHoro
oOpareHus c
MPUPOAHBIM Ta30oM B
ObITY u Ha
MIPOU3BOJICTBE
5 2.IlpenensH | 3HaueHHE IPUPOIHOTO rasa u Omnpenensrsb
bl HUHBIX NPEeETbHbIX OpUHAAICIKHOCTD P amiaHCKO
ZEI.CBOI[OPO YIJIEBOJIOPO/IOB B KAYECTBE :;I;lae;m Izngzzziiizﬁ BOCITHTAHIE
TOIIMBA U XUMUYECKOTO ChIPbS.
AnkaHbI WIM HEeNpeAeNbHbIM) U LleHHOCTH

MertaH u apyrue ajikaHbl Kak
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COCTaBHas YacTh MPUPOIHOTO KJlaccam HAYYHOTO
raza. XMMHYECKHE CBOICTBA YIJICBOAOPOOB. TIO3HAHNS
MeTaHa, 00yCIIOBIHBAOIIUE €r0 HaspiBatsh X o (opmuposa

MEXTyHapOAHON HHE
npuMeHeHue (TopeHue,
HOMEHKJIaType, KYJIBTYPHI
MUPOJIN3, TAJIOTeHUPOBAHUE). XapAKTEPH3OBATH 310POBbA
I'omonoru merana, usomepus u CTpOCGHHE M CBOJHCTBA TPyI0BOE
HOMEHKJIaTypa. BaXHCHIINX BOCIUTaHHE
JlerunpupoBanue IIpeICTaBUTENEH, HKOJIOTUYECK
sraHa.KpekuHr u uzomepusanus HAOJTIO/1ATh | oc
ANKAHOB. AJIKITBHBIC OTIHCHIBATh } BOCIIUTAHNE
€MOHCTPAIIMOHHBIH
panukaibl. MexaHnusm A pall
5 SKCIEPUMEHTC
CBOOOAHOPAIUKAILHOTO IIOMOILBEO POJIHOTO
raJIOTeHUPOBAHUSI AJIKAHOB. S3BIKA M SI3BIKA XUMEIL
JeMoHcTpanuu. O6o0mares 3HaHUS U
[lapoctepkHeBbIe M 0ObeMHBIC | A€NAaTh  BBIBOJABL O
MOJICTTH MOJICKYJI TIEPBBIX 3aKOHOMCPHOCTIX
. U3MCHCHUS BOKCTB
MpeCTaBUTENCH Kiacca 3MCHC cBomc
. YTIEBOIOPOIOB B
ankaHoB. PU3NYECKHUE CBOMCTBA
TOMOJIOTUYECKHUX
ra3o00pa3HbIX (MpomnaH- psIax. PasiyaTs
OyTaHOBasi CMECh B 3AKUTANKE), | mOHATHS «H30Mepy |
KUIKUX (OCH3WH) M TBEPJIBIX «TOMOJIOTY
(mapaduH) aqKaHOB: arperaTHoe
COCTOSIHHE, PACTBOPUMOCThH B
BoJie. ['openne nponan-
OyTaHOBOMW cMeCH (3a)KUTaJIKa).
OTHOLICHUE AJIKAaHOB K
pacTBOpy MepMaHraHaTa Kajus
u OpoMHOH BoJie
3.0TuneHoB | DTUIIEH KaK MPEACTaBUTEh HaspiBath m | o
o aTpHOTHY
bIe ankeHoB. [lonyyenue stuiieHa B | MEKIyHapOJHOU CEK oe

YTACBOZIOPO | myoMpIIIeHHOCTH HOMEHKIAType amkemsl | . .-

TTBI, WITH C TIOMOIIBIO POJIHOTO
(meruapupoBaHUE dTaHA) U B

AJIKEHBI 5 SI3bIKA M SI3BIKA XHMHH. |  pakIaHCcKo

TopuH (IeTUuapaTaIs
n260paTopHH (AerHApaTall XapakTepru3oBaTh e
dranona). CBOWCTBA (TOPEHNE, | crpoeHme,  CBOHCTBR, |  pocmnranie
6pOMI/IpOBaHI/Ie, ruaparanus, CIIOCOOBI IOJIy4YCHUSA U
MOJIMMEpHU3aLUsl, OKUCIIEHNE o0jacTd  TpUMEHEHUs HEHHOCTH
pactBopoM KMnO4) u stmwieHa. HaOmronats, Hay4HOro
TMIO3HAHHUS
MPUMEHEHHE YTHIICHA. CaMOCTOATCILHO
MIPOBOJIUTH u | opmuposa
[Tonustunen. [Iponumnex.
ONMCHIBATh HUE
CTepeOperHHpHOCTB moJmmepa. XUMITIeCKHH KYJIBTYPBI
OCHOBHBIE TIOHATHS XHMHH IKCIICPHMEHT. 3710POBBS
BBICOKOMOJIEKYJISIPHBIX YcranaBnuBaTh TPyZn0BOC
coequHeHHit. Peakuun 3aBHCHMOCTb ~ MEXJy | BOCHHMTAHIC
HKOJIOTHYEC
nosmmepusarmu. [lommatuinen u | THITOM CTpOCHHUA
Koe
o0JacTu ero MpUMEHEHUS. yIIeBOjopoZa M €ro
XUMHUYECKAMU BOCIUTaHNE
[Tony4enue monusTHIICHA .
. CBOMCTBaMH Ha
noJIMMepH3aIiei STHUIICHa, NpUMepe  JIOTHHECKHX
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MOJIUTIPOTTAIICHA
MOJIMMEpHU3alel IpoNHIeHa.
[IpaBuio B. B. MapkoBHHKOBa
Ha MpUMepe MPOoINUJIeHa.
KauecTBeHHbIE peakiy Ha
HENpeIeIbHbIE COSUHEHMS:
oOecrBeunBaHHE OPOMHOM BOJBI
U pacTBOpa II€pMaHraHaTa
Kanus. [ omosoruueckuit psig
TUJIEHOBBIX YIJIEBOAOPO/IOB,
uzomepus (yriepoaIHoro
CKeJIeTa U MOJIOKEHHUs KpaTHOU
CBSI3H), HOMEHKJIaTypa.
[Tonydenue sTuneHa
JIeTuIpaTalleit 3TaHoIa U
JEeTUAPUPOBAHUEM ITAHA.
JeMoHcTpanuu.
[lapocTrepxHeBas 1 00bEeMHAs
MOJIETIH MOJIEKYJIbI STUJICHA.
['openue stmnena. Komnexmus
«[lonauaTUneH u u3enus us3
Hero». JIabopaTopHbIe ONBITHI.
3. OGHapy’keHHEe HeTpeaeIbHBIX
COCJIMHEHUH B KUIKUX
He(TenpoayKTax

CBSI3EN:

4. JIneHoBbI
e
YIJIEBOJOPO
JTBI.
Kayuykn

Kayuyk u ero cBoiicrsa.
Bynkanuzanus kaydyka.
Pe3una. M3onpeH kak MOHOMED
IIPUPOJIHOTO KaydyKa.
CuHrernyeckuii kayuyk. 1,3-
byranuen xak MOHOMeEp
JTUBUHUIOBOTO U
OyTaJIneHOBOT'0 CUHTETUYECKHUX
KayuyKoB. lHble xumMuueckue
CBOICTBA TUEHOB:
raJIOrT€HUPOBAHHUE,
TUPOTajOreHUpPOBaHUE,
ruapupoBanue. 1,2- u
1,4-npucoenunenue. [lonyyenune
JTUEHOBBIX YTJIEBOIOPOOB
meronoM C. B. JIebeneBa u
JETUIPUPOBAHUEM AJTKAHOB.
I'omonoruueckuii psn
COMPSIKEHHBIX TUEHOBBIX
YTIEBOIOPOAOB, HOMEHKIIATYPA.
JemoHcTpaunu. Moaenu
(mrapocrep>KHEeBbIE M 0OBEMHAs)

Hasemsath no
MEXIYHApOAHOU
HOMEHKJIAType JTUEHBI.
XapakTepus3oBaTh
CTpOE€HHE,  CBOICTBA,
CMocOObl MOJYYEHUS U
o0jacTd  TpUMEHEHUs
1,3-6yranuena.
HaGmonaTs 31
OIUCHIBATh
JIEMOHCTPALIMOHHBIN
XUMHUYECKUI
SKCTIEPUMEHT

[Tarpuotuy
ecKoe
BOCIIUTAHHE

IpakJaHCKO
e
BOCIUTaHHE

IIEHHOCTH
HAy4HOI'0
TMO3HAHUSA

(Gopmuposa

HUE
KYJIBTYpBI
3/10pOBbsI
TPYI0BOE
BOCIIMTAHHUEC
3KOJIOTHYeC
KOe
BOCIIMTAHUE
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monekyn 1,3-Oyranuena u 2-
MeTtuia-1,3-0OyraaueHa
(n3ompena). Paznoxxenue
KaydyKa [Py HarpeBaHUH,
UCIBITaHUE TPOAYKTOB
pa3I0XKEHUS HA
HenpenenbHocTh. Komnekuuun
«Kayuykun», «Pe3una u uznenus

U3 HEey
SAuerunen | BeicokoTemnepartypHoe miuams | HasbiBaTh m | o
. aTpUOTUY
OBBIC alleTUJIEHa KaK OJIHA U3 MCKAYHAPOAHOHU CEK oe
YIIIEBOZIOPO | o6 1acTeit ero mpUMEHEHHS. HOMEHKJIaType aJIKMHbI BoCHTaIC
b1, W C IIOMOIIBIO POJHOIO
[Tonmydenue aneruneHa
QJIKMHBI SI3bIKA M SI3BIKA XHMHH. |  pakIaHcKo
MUPOJIM30M METaHa U
POJIM30M MeETaHa XapakTepus3oBaTh e
KapOUIHBIM CIIOCOOOM. CTpOEHHE,  CBOHCTBA, | pocmuranie
[Tonyuyenue kapbuia KaabLusl. CIOCOOBI TOJYYCHHS U
XuMH4YecKue o0jacTd TpH MEHEHUs HEHHOCTH
CBOICTBaalleTHUIICHA: alcTUJICHA. Hay4HOro
MO3HAHUS
rATTOreHHPOBAHHE, Habmronate,camoctosT
T — €IbHO MNPOBOJUTH U opmupoBa
p p ONUCHIBATh HHC
(xy10pBUHIT 1 XUMHYECKHUI KyJbTYpBbI
MOJIMBUHUJIXJIOPHL, €T0 JKCIICPUMEHT. 3710pPOBbS
MpUMEHEHHUE), TUIpaTaIus OTanvath 0COOCHHOCTH Tpy/10BOC
(peakuust M. I'. Kyueposa), peakuui BOCITHTAHNC
9KOJIOrUYec
TpuMepH3anus (peaKius [PUCOCANHCHIA y
TUJICHA OT KITAI Koe
H. A. 3enunckoro). alleTHIICHA OT  pCaKil
. MIPUCOETUHECHUS BOCIIMTAHUE
['omonoruueckuii psn,
JTHJIEHA
M30MepHsl, HOMEHKIIaTypa
AJKUHOB. JleMOHCTpaluu.
Mopenu (mapocTep:kHeBas u
00BeMHas) MOJIEKYJIbI
anetwieHa. ['opeHue amneTuieHa.
JlaGoparopHble ONBITHI. 4.
ITomy4yenue u cBoiicTBa
aleTuiIeHa
6Apomaruy | OTKpbITHE O€H30I1a, €r0 XapakTepus3oBaTh
. IpakJaHCKO
CCKHC CBOWCTBa U IepBble 001aCTH 0COOCHHOCTH P o
YTACBOZIOPO | moyvierenus. YCTaHOBCHHE CTPOEHHUsI, CBOWCTBA U S
JTBI, WIu obyacTi  TpPUMEHEHUS
XUMHUYECKOTO CTPOCHHS 5
apeHbl €H30JIa C IOMOIIBIO LIeHHOCTH
H . ®opm Kekyre.
Gensona. Copmyna Kexyne POJTHOTO SI3BIKA W SI3BIKA HAayYHOTO
CoBpeMeHHBIE TPEICTABICHUS xumun. Habmonats u O3HAHIS
0 CTpOEHUH OEH30I1a. OIMCHIBATH (bopmHpoBa
XuMHUYECKUEe CBONCTBA OCH301a: | AEMOHCTPALMOHHBIN HHe
raJloreHUpOBaHue, HUTpoBaHue. | XHMUYCCKHH KYJIBTYPBI
[Tonmyuenue 6en3ona. 'omonor OKCICPUMCHT 3710pOBbS
OeH301a — TOJYOJL. TpynoBoc
BOCITUTaHHE
Hemonctpamuu. O0beMHas
HKOJIOTUYECK
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MOJIENIb MOJIEKYJIbI OeH30J1a. oe
['openue 6enszona. OTHOIIEHNE BOCIUTaHNE
OeH301a K OpOMHOM (MO THOI)
BOJIE M PacTBOPY Il€pMaHIraHaTa
Kaius (Ha mpuMepe
TEXHUYECKUX PACTBOPUTEIIEH,
COJIEpIKalNX apeHbl)
10 7. Hedts u | Hedh, ee coctaB, ¢usnueckue | XapakTepu3oBaTh
Croco0bl ee | CBOIiCTBa M NPOMUCXOXKJEHHUE. | COCTaB M OCHOBHBIE
nepepaboTK | DKOJOTHYECKHEe  TOCIEACTBHS | HAIPaBJICHUS TPAAAHCKO
u pasnuBa HePTH U CIOCOOBI | UCIIOIB30BAHUS u ¢
6opeOsl ¢ HuMH. IIporeccs | mepepaborki  Hedrm. | COCHHTAHHC
nepepaboTKu HedTu: | YcTaHaBIMBaTh I[eHHOCTH
pexTudukanus, KPEKHUHT, | 3aBUCHIMOCTb MKy Hay4HOrO
pudOopMHHT. [Iponykrsl | o6beMaMu J00bIYH IO3HAHHMS
mepepabotkn  HeptH u ux |Heptm B Poccmu M | (opwmuposa
ucnonb3oBanue. Ilonstue 06 | OroKEeTOM HHe
OKTaHOBOM gucie. | rocyaaperBa. Haxoauts KyJIBTYpbI
Hemonctpauuu.  OOpa3oBaHUE | B3aUMOCBSA3b  MEXAY 3710pOBbS
Hed  TAHOM  IUIGHKM  HA | H3y4aeMbIM TPy I0BOE
HIOBEPXHOCTHU BOJIbl. | MAaTepUAIIOM U | pocIUTaHKE
OOnapyeHne  HENpelelbHbIX | Oymymen IKOIOTHUECK
COEMHEHUMN B KHUJIKUX | TpodeccuoHanbHOM oe
HEPTETPOIYKTaX. JeSITeTbHOCTBIO. BOCIIHTAHME
JlaGopaTopHBIE  OIIBITHI. 5. | IIpaBuiia 3KOJIOTUYECKA
O3HakOMJIEHHE C KOJUICKIMEH | TPaMOTHOTO ITOBEICHUS
«Hedtp U TOpOAYKTHl €€ | U 6€e301acHOro
nepepaboTKu oOparueHus c
HeQTenpoayKTaMid B
OBITY u Ha
IPOM3BOJICTBE
11 8.0000men | Knmaccuduxamus yriaeBomoponos | Kimaccudumuposars
ue U |10 CTPOCHHUIO  YIJIEPOIHOTO | YIIEBOAOPOIbI o
CHCTEMAaTH3 | CKeJeTa W HaJUYUI0 KPATHBIX | CTPOCHHUIO YTIIEPOIHOTO
anus cBsizedl. B3auMoOCBs3p MeXIy | CKeleTa U HaJIWYMIo
3HaHU# 00 | cocTaBoM, CTPOCHUEM U | KpaTHBIX CBsI3eil.
yIJIEBOAOPO | CBOMCTBAMU  YIJIEBOJIOPOJIOB. | Y CTaHABIMBATh
nax ['eneTnueckas CBSA3b  MEXKIY | B3AUMOCBSI3b  MEXKITY
KJIaccaMH yTJIeBOJOPOIOB COCTaBOM, CTPOCHUEM U
CBOMCTBaMH
yTJI€BOAOPO/IOB.
OrnuceiBath
TeHETUYECKUEe  CBS3U
MEXITy KJlaccaMu
yTJI€BOAOPOIOB c
MTOMOTIIBIO POJIHOTO
S3bIKA U SI3bIKA XUMUHU
12 9 KonTtpoannass padora Nel mno teme | [IpoBoauth pediekcuio
«YTIeBOOPOIBI M UX MPUPOJIHBIE HCTOUHUKNY | COOCTBEHHBIX
IOCTH)KEHUN B
MO3HAHUU XUMUHU
yTJIEBOJIOPO/IOB.
AHanusupoBarb
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pe3yabTaThl

KOHTPOJIbHOW  paboThI
U BBICTpaWBaTh MyTH
JOCTUKEHUS
HKEJIaeMOro YPOBHSI
YCIENHOCTH
Tema 3. Kuciopoacoaepaxaimme oprannyeckue coenuHenus (9 yacon)
13 1.CnupThio | DTUIIOBBIN CIIUPT U €TI0 HaseiBaTh o
y . IPXIAHCKO
AHOATOMHBI | coiicTBa. OKHUCIICHUE ATaHOIa MEKIyHApOAHOU P .
e ((bepMEeHTATHBHOE, OKCHIOM HOMEHKJIaType CIUPTHI.
) BOCITHTaHHE
XapakTepu3oBaTh
meau (11)). Xummuueckue .
CBOICTBa TaHONA!
CHOCOOBI TONyYeHUs: U Hay4HOTO
eruaparanus, B3auMoIeicTBHE
Aeriniipatanus, A 00MacTy  NPUMEHEHHS |  [ospanus
C HaTpHUECM, 'OPCHHUC. HonyquHe 3TaHOJIa U TJIMIEpUHA C (I)OpMI/IpOBa
JTaHoJa TuparTanuei STuieHa, | IOMOIIBIO POJIHOTO HHe
HIEJIOYHBIM THPOIU30M A3bIKa U A3BIKA XHMHH. KYJIBTYPBI
raJIoreHITaHa, OpoKCHHEM 3[10pOBbs
caxapoB. ['oMonornueckuii psa TpynoBoe
BOCIUTaHHE
OJIHOATOMHBIX CIIUPTOB,
HKOJIOTUYECK
U30MEpPHUsl, HOMEHKIIATYPA. e
BOCIUTAHNUE
14 2.CrupThl MHOroaroMHbIE CIIUPTHI: Knaccugpunuposars I
aTpuoTUY
MHOI'0ATOM | 3THUJICHTJIUKOJIb, TJIULEPUH. CIIMPThI o ux GEKOC
HbIE ATOMHOCTH.
KauecTBennas peakuus Ha BOCITAHKE
Hab6mronats,
MHOTOaTOMHBIE CITUPTHI.
Hemoncrpauuu. Monenu IPOBOTHTH " .
(IapocTepKHEBBIE U OOBEMHBIC) | orHCHIBATH BOCIITAHILC
MOJIEKYJI CIIUPTOB: METAHOJIA, XUMUYECKUAN
3TaHOJIa,3TUJICHTITUKOIIS 1 SKCIIEPUMEHT HEHHOCTH
HAYYHOT
ruuepuHa. ['openue 3Tanoua. aydHoro
. MO3HAHUS
BzaumoneiicTBre sTaHoNa C
(Gopmuposa
HatpueM. [lomydenne sTuneHa HHe
u3 stanona. Jlaboparopusie KYJIBTYpEI
onbIThL. 6. CBOKCTBA ATHIIOBOTO 3710pOBbS
cnupra. 7. CBOMCTBA TIIUIEpUHA TPyZn0BOC
BOCIUTaHHE
HKOJIOTUYEC
Koe
BOCIUTAHNE
15 3.0eHon CtpoeHue MoJIeKyIbl U XapakTepu3oBaTh
> IpakJaHCKO
du3mueckue cBoiicTBa GeHoma. | OCOOEHHOCTH CTPOCHHUS P e
B3auMHOE BIMSHHE aTOMOB B u CBOHCTBA (eHONa Ha
BOCIIMTaHUE
OCHOBE B3alMHOI'O
MOJIEKyJIaX OPraHUYeCKUuX
BIIUSIHUSI aTOMOB B LIeHHOCTH
BELIECTB HAa IpUMepe peHoa.
m pumepe ¢ MOJIEKYyJIe, a TaKxke HAYYHOTO
XuMHYeCKHe CBOMCTBA PEHONA, | cr10cOBE NONy4eHnst 1 O3HAHIS
IMOATBCPKAAOIINC B3AUMHOC o0Jactu IpUMCEHCHUS (bopMHpOBa
BIIMSIHME aTOMOB: KHCIIOTHBIE (deHonra ¢ TOMOUIbIO o
CBOICTBa, peakuu POAHOTO  A3bIKA 1 KYJIBTYPHI
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raJIOTeHUPOBAHUS, HUTPOBAHMA. | SI3bIKA XMMUU. 3710pOBBS
[onyuenne deHoNa U3 Hab6smonars M|  TPyI0BOC
KaMEHHOYTOJILHON CMOJIbl 1 u3 | OTHCHIBATD 5 BOCIHTAHHC
JI€MOHCTPALlMOHHBII HKOJIOTUYECK
MIPOM3BOIHBIX OCH30I1A. N
06 XUMHUYECKHH oe
HAemoncrpauun. O6bemnas skcnepuMenT.Cobiroa | BocuTaHue
MO/IeJIb MOJIEKYJIBI (PEHOA. T npaBuIa
PacTBOpuMOCTSH (peHONIa B BOAE | 3KOJIOTHUECKU
py KOMHATHOU TeMIlepaTtype U | TPaMOTHOTO u
IIPU HarpeBaHUU. be3omacHoro
BsaumoseiicTBue (eHoNa C obparuienus ¢
., | roprounMu
pacTBOPOM LIEJIOUU U OPOMHOI
. TOKCHYHBIMHU
BOAOH. KauecTseHHast peakis | poryocrpamu B GhiTy o
Ha (DeHOJI C XJIOPUAOM Kene3a OKPY’KAIOIICH cpeje
(1
16 4. Anpnerup | IlpousBoacTso u XapakTepus3oBaTh I
. aTpUOTUY
HCIIOJIb30BAHUE CTPOUTEIBHBIX OCOOCHHOCTH ~ CBOWCTB GEKOC
OpMaJIbJeTH/Ia "
U OT/ICJIOYHBIX MaTepPHaJIOB Ha top BOCIIHTAHIE
areranbJeruaa Ha
OCHOBE I10JIUMEPOB U3
dbenonodopmManbaETUIHBIX CMOJT MoKy, CIIOCOBEL .
u uX aHaloroB. GOPMANBICTUA, | nojyyennss M UX | pocnuranie
€ro CTpoeHHe U pU3nIeCcKue 001acTy MPUMEHEHUS C
cBoiicTBa. DOpPMAIIHH. TIOMOILBIO poanoro | HCHHOCTH
XUMHUYeCKHe CBOMCTBA SI3bIKa U A3BIKA XMUMHHU. Hay4HOTo
MO3HAHUSA
dbopmanbaernia: TUAPUPOBAHHE, Habmonare,
OIIUCHIBATH u | (opmuposa
okucinenue. Peakiun p_—
IPOBOTUTH
IIOJIMKOHIOCHCAITUU. XUMHYECKHI KYJIbTYPBbI
I'omonoruyeckuii psn 5KCIIEPUMEHT. 3J10pOBbs
AJIBAECTUI0B, U30MEPUSL, Cobmroiate  TpaBHUIIa TpynoBoe
HoMeHKIatypa. KauecTBeHHass | 9KOJIOTHYECKA BOCTIMTAHNC
3KOJIOTHYeC
peakuus Ha aJIbJACTUIHYIO rpaMOTHOTO 4
rpymiy. Ilomyyenue Gesonacroro
oGparieHus ¢ | BOCIMTaHue
dbopmanberuaa u
TOPIOYNMHU
aferaipAcruia u3 TOKCHYHBIMHU
COOTBCTCTBYIOIINX BEIIECTBAMH B OBITY U
cnuptoB.IToHATHE O KETOHAX. OKpYyKarollen cpene
Anblerupl ¥ KETOHBI B
npupoze. JleMoHcTpanuu.
Mogenu (1apo- crep>KHeBbIE U
00BEMHBIE) MOJIEKYJT METaHas
u sTaHanst. O3HaKOMIICHHE C
KOJUIEKIIMEN Im1acTMace U
uznienuii u3 Hux. Jlaboparopusie
onbIThL. 8. CBOMicTBa
dbopmanbaeruaa
17 5.KapbonoB | Kap6oHOBbIE KHCIOTHI B XapakTepu3oBaTh
. TpaKIaHCK
bI€ KUCJIOTBI NPUPOJIE U B 6BITy. 0COOEHHOCTH CBOWCTB PKIAHCKO
e
» KapOOHOBBIX KUCIJIOT Ha
XuMHUYECKUEe CBOWCTBA p BOCITHTAHIE

OCHOBE CTPOEHHUsl HX
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KapOOHOBBIX KHCIIOT B

MOJICKYII, a TaK¥KEC

. IIEHHOCTH
CpPaBHEHUHU CO CBOMCTBaMHU CIIOCOOBI MONYYCHHS U HAYYHOTO
COJISIHOM KUCIIOTHI obnacTi  MPUMEHEHHS -
. MypaBbUHON u
(B3auMoJIeHiCTBUE C METaJlIaMH, . dopmupoBa
, YKCYCHOM  KHUCIOT €
OCHOBHBIMH OKCHJIaMH, HOMOIIBO POJTHOTO HUe
OCHOBAHUSIMHU, COJISIMH). S3BIKA M SI3BIKA XML KYJIBTYPBI
YKcycHast KUCIIOTa Kak c1aldblii | Pazmuyarh obiee, 310pOBbA
TPY/I0BOE
3JIEKTPOIINT, HOHHBIE YPABHEHUS | OCOOCHHOE " pyA
. BOCIUTaHKE
peaxkuil C e y4aCTHEM. C¢AMHUIHOC B CTPOCHUH N
U CBOMCTBax
Peakuus srepudukanuu. oe
I'omonoruueckuii psa OPraHiHeciix
p (MypaBbHHOI 4 | BOCIHTaHKE
IpelebHBIX OJJHOOCHOBHBIX yKCycHOH KHCHOT) W
KapOOHOBBIX KHCIIOT, H3OMEPHS, | HeopraHHYeCKHX
HOMeHKJaTypa. [lonyuenue kucioT.  HaGmronats,
MYpPaBbUHOHN U YKCYCHOU OMHUCBIBATh u
kucior. OTaenbHbIe [IPOBOIUTD
XUMHUYCCKHMA
MPEACTABUTENH KUCIOT UHOTO ec
JKCIIEPUMEHT.
CTPOCHHUSI: OJICUHOBAS,
CobmronaTte  mpaBuiia
JMHOJIEBAs, TINHOJICHOBAS, 3KOJOIMYECKH
aKpUJIOBas, Il1aBeJIeBasl, IPAMOTHOTO u
OenzoifHas. JleMoHCTpanuu. 6e30MmacHoOro
Mopaenu (1apocTep>KHEBbIC U obparieHus ¢
00BEMHBIE) MOJIEKYT TOproauMH
. . TOKCUYHBIMU
MYypaBbUHOM M YKCYCHOM
06 BEIIECTBAMU B OBITY U
KHCJIOT. bl HEKOTOPBIX .
cl1o Pa3HpI HEKOTOP OKpYyXarolien cpene
KapOOHOBBIX KHCIIOT:
MYypaBbUHOM, YKCYCHOH,
OJIEMHOBOM, CTEapUHOBOU,
HIaBEIEBOM, OCH30HHOM,
JTUMOHHOM. OTHOLIEHUE
pa3IMYHBIX KapOOHOBBIX KUCIOT
K BoJie. [losyduenue cioxxHOro
adupa peakiuen
stepuukanuu. JlabopatopHsie
onbITHL. 9. CBOMCTBA YKCYCHOU
KHUCIIOTHI
18 6.Cnoxnpie | M3yueHue coctaBa  JKUPOB. | XapaKTepuU30BaTh I
" aTpHOTHY
3(1)I/IpI)I. >KI/IpBI PacTUTENBHOTO u 0COOCHHOCTH CBOWMCTB p
ecKoe
Kuper KHBOTHOTO  MPOMCXOXAeHus, | XMPOB  Ha — OCHOBE ) '
CTPOCHUSI MX MOJIEKYII,
pasmuuusi B WX COCTaBe.
a TaK¥XKe€ |  rpakgaHcko
I'm u KHUPOB HU  HUX p
Apomns po KJIacCU(UKALUN KUPOB e
OMBLIICHHE. Memall. | o px COCTABY U | pocrmranme
CuHnreTnyeckue MOOIINE | POUCXOKIECHHIO "
cpencTaa (CMC). | npou3BOJICTBO TBEPABIX LHCHHOCTH
DKOJOTUYECKHE acTeKThl mpume | KAPOB  Ha  OCHOBE HayaHOro
MO3HAHUS
we mas CMC. Tunpupoanme | PACTHTCIBHBIX  Macell.
Ha ocHoBe peaknuu topmuposa
KUIKUX KupoB. [IpomsBoactBo
TepUPHUKALNU HHUC
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TBEPJBIX JKUPOB HA OCHOBE | XapaKTEPH30BaATh KYJbTYpPbI
PACTHTENBHBIX Maceld. IloHsATHe | COCTaB, CBOHMCTBA | 3A0pOBbA
0 cokHbIX sdupax. Croxupre | 007ACTH  NPUMEHEHHS | TPyJI0BOe
>OHpEI ONHOOCHOBHELX | CHOMKHEIX 3(UpOB. | BOCIHUTAHHUE
HaOmonats, 9KOJIOIHYEC
KapOOHOBBIX KUCIIOT L N — " Koe
OJIHOATOMHBIX CIAPTOB. | 1poBoAUTH BOCIITAHME
I/I3OMepI/I$I M HOMCHKJIATYpA | XUMHYECKUU
CIIOKHBIX  3¢upoB. Peakius | 9KCIIEPUMEHT.
TepUdUKAIIIH. Cioxnple | COOMOnaTs  mpaBmia
>¢upsl B mpupoge. Kupsr kax | OKOTOTHHCCKH
CJIO’KHBIE 3(UpBl INIMLEpUHA U TPaMoTHoro 1
0€301acHoTOo
BBICHIMX KapOOHOBBIX KHCJIOT. obparteHus c
3aMeHa JKHPOB B TEXHHKC | roprodmmu
HEMUIIEBBIM CBIPBEM. | TOKCHYHBIMH
JleMOHCTpaIIUH. Komekmus | BEWECTBAMU B OBITY U
IHUIIEBBIX KHPOB W Macell. OKpY>KaloLIel cpeie
PactBopumMocTs KUPOB B
OpraHUYECcKUX u
HEOPraHMYeCKuX
pactBoputensix. M3rotoBnenue
mbita. Kostekuus 06 pasnos
HOPUPOJHBIX MaXy4YMX S(QUPHBIX
Macen. Komreknus KUgkux u
TBEPABIX  MOIOIIUX  CPEICTB.
CpaBHeHHE MOIOIIMX CBOMNCTB
pPacTBOPOB MbLIA U CTUPAIBHOTO
MOPOILIKA. JlaGopaTopHsble
onbIThl. 10. CBoNCTBa KHUPOB.
11. CpaBHeHue CBOICTB
pPacTBOPOB MbLIa U CTUPATIBLHOTO
MOPOILIKA
19 7.¥Yrneeoas! | CocraB YIJIEBOJIOB, ux | Xapakrepu3oBaTb
TTI0KO33, | HAXOXKIEHHE ¥ PONb B IPHPOJIE. | COCTAB YITIEBOAOB M mx | | PAKAAHCKO
caxaposa 3HaueHue yrieBoJIOB B TEXHUKE, | KIacCu(UKAIIIO Ha ¢
ObITY, Ha TPOM3BOJCTBE. | OCHOBE CIIOCOGHOCTH K | OCHHTAHHE
Knaccudukanus YTJIEBOJIOB: | THUIPOJIU3Y. IIeHHOCTH
MOHO-, AM- W Tnoaucaxapuabl. | OnuceBaTh  CBOICTBA Hay4HOrO
CtpoeHre MOJeKysbl TJIIOKO3bI. | TIIOKO3bI KaK BELIeCTBa 1O3HAHHUS
JBOHCTBEHHOCTD GyHKIMH | C JIBOHCTBEHHOH | hopmuposa
OpraHMYECcKOro BellecTBa Ha | QyHKIHEH Hie
npuMepe TJIIOKO3BI | (QJIBJIETUAOCTIHPTA). KYIIbTYpBI
(anpaerupocupt). XUMHUYECKHE | Y CTAHABIMBATh 3710pOBBS
CBOICTBa TJIIOKO3Bl, | MEXIPEIMETHBIE CBS3U TPyI0BOE
JTOKa3bIBAIOIIHE XMMHUH M OWOJOTHMHU HA | pocrmranme
JIBOWCTBEHHOCTh €€ (YHKIIMU: | OCHOBE PACKPBITHSA | 5komornueck
THIPUPOBAHUE, B3aMMOJIEHCTBHE | OMOIIOTHYECKON POIH H | e
¢ ruapokcugoM Meau  (II), | XuMMYECKHX  CBOWCTB | pocrmranue
okucnenue ((pepMeHTaTUBHOE, | BAXKHEHIIINX
peaxkuus «cepedpsHOro | MpecTaBUTeNed MOHO-,
3epkayiay). bpokeHue riIroKo3bl. | T1- u
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@®otocunTe3. Dpykro3a Kak | monmcaxapunos.Habiio
nu3zomep rioko3sl. Caxaposa Kak | 1aTh, ONUCBHIBATH U
MPEICTAaBUTENb  JAUCAXAPUIOB. | IPOBOIUTH
ITpou3BOACTBO caxapa. XUMHYECKHUI
20 |8 [Monmucaxapusl: Kpaxmall, 9KCIEPUMEHT.
Ilomucaxap | nemmonosa. CpaBHEHHE UX Cobnromate  mpaBuiia DKIGHCKO
. TpaKIaHCK
Wb CTPOEHUS U CBOFCTB. TEXHUKH O€30IIaCHOCTH .
Kpaxmaii, npu paboTte B kaOuHeTe
KauectBennast peakuus Ha BOCIIUTAHME
LIEJUTI0JI03A. XUMHH
Kpaxmai. /lemoHcTpanuu.
[IEHHOCTU
Komnexkuuns
HaY4HOTO
KpaxMauocoAepKalumx O3HAHIS
MPOYKTOB MTUTAHUS U hopmuposa
MPOJIYKTOB HAa OCHOBE CaXapo3bl. HHUE
B3aumMmoneiicTBrE TIIOKO3EI U KYJbTYpPbl
caxapo3sbl ¢ TUAPOKCHIOM MEIH 3A0pOBbLA
TPYI0BOE
(IT). JTaboparopHbie ONBITHI. 12. pyA
. BOCITHTaHHE
CaolicTBa IJ1IOKO35I. 13.
5 HKOJIOTUYECK
CaoiicTBa Kpaxmaina oe
BOCIUTAHNE
21 9. KouTpoabHasi padora Ne2 mno Teme
«Kucaopoaconep:xammue OpraHuyeckKue
coeIMHEeHUsD)
Tema 4. A3oTcoaep:kaniue opranuyeckue coequHenus (8 4)
22 1AMuHBI. [Ipuponnble  kpacuTenu Kak | XapaKTepu30BaTh
AHUIMH MIPOU3BOIHBIC AQHWIMHA. | 0COOCHHOCTH CTPOEHUS
. TPXIAHCKO
OTkpseITHE u CTPYKTYpa | U CBOMCTBA aHWJIMHA Ha
aHWJIMHA. AMUHOTpYIIA. | OCHOBE B3aHMHOT'O ¢
OCHOBHBIC CBOWCTBA AHWIMHA | BIMSHHUS ~ aroMoB B | COCHHTAHHC
BbpomupoBanue aHWIMHA | MOJIEKyJle, a TakKxke I[eHHOCTH
(kayecTBEHHass  peaklus  Ha | CIOCOOBI MOy HayYHOTO
aHwnuH). Bsaummuoe BausHue | [IpomomkeHuedeHus u IO3HAHMS
aTOMOB B MOJIEKYJIax | 00JIacTU ~ TIPUMEHEHUS (hopmupoBa
OpPTaHUYECKUX COSAMHEHUN aHWJIMHA C TOMOIIBIO HHe
Ha npuMepe AQHWJIMHA. | POJTHOTO  SI3bIKA u KYIIbTYpBI
[Tonyuyenune anunuHa. Peakums | si3pika XUMUH. 3710pOBbS
H. H. 3unnna. Jlemonctpanuu. | Habmronars u TPy0BOE
Mopnenu (mapocTep:kHEBBIE U | OMUCHIBATH BOCIIMTAHNE
00BEMHBIE) MOJIEKYJI | IEMOHCTPAMOHHBIH IKOIOTHYECK
MeTHJIaMHHA u aHWIWHA. | XUMHYECKUH oe
®dusnyecKue CBOMCTBA aHUJIMHA: | SKCIIEPUMEHT. BOCIIMTAHME
arperatHoe cocrosiHue, 1BeT, | CoOnrogare  mpaBuia
3alax, OTHOIIEHHE K BOJIE. | DKOJIOTHYECKH [arpuoruy
BzaumopeiictBue aHwiIMHA € | TPaMOTHOIO u €CKOC
KHACJIOTaMH.  BsaumozeiicTBue | 6€300acHOro BOCIIMTAHNE
ra3oo0pa3HbpIX MeTHJIaMUHA | | OOpalieHus c
XJIOpPOBOJIOPO/IA. OTHOILIIEHHE | TOPIOYUMH
aHWINHA K OpOMHON (MOJHOH) | TOKCUYHBIMU

Boje. Komexkius aHWINMHOBBIX
KpacuTenel U TMpernapaToB Ha
OCHOBE aHHWIMHA.

BEIIECTBAMH B OBITY U
OKpY’KaIoIlleH cpene
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23 2AMUHOKHC | AMUHOKAIIPOHOBAs kucaora. | OnucelBaTh  CBOMCTBA
JIOTBI [TonuamuaHbIe BOJIOKHA, | aMUHOKHUCIJIOT Kak
KaIlpoH. Peaknust | OuyHKIIMOHATBHBIX
noymkoHaeHcauu. [lonaTtue 06 | ampoTepHBIX
amMuax KapOOHOBBIX KHCJOT. | COCIUHCHHA. I[eHHOCTH
[lonsitTue 00 amHHOKHUCIOTAX. | YCTaHABIUBATh Hay4HOTO
AMUHOKHUCITOTBI KaK | MEXKIIPEJMETHBIC CBSI3U TO3HARHS
OM(YHKIIMOHATILHBIE XUMUA © OMOJIOTUH Ha (bopmupoBa
amQoTepHbIe COCIMHEHUS. | OCHOBE PacKpBITHS p_—
®duznyeckue CBOMCTBA | OMOJIOTUYECKON POJIK H KyJIBTYpbI
AMHHOKHCIIOT. OCOOCHHOCTH | XUMHUYECKUX  CBOWCTB 3710pOBbA
JTUCCOLIMAIMU  aMHUHOKHUCIOT B | aMHUHOKHCIIOT. TPYOBOE
BOJIHBIX pactBopax. | HabGnronats U | pocHMTAHKE
bunonsipueie WOHBI. | ONHKCHIBATH SKOIOTHYECK
Knaccudukanus U | IEMOHCTPALMOHHBIN oe
HOMEHKJIATypa  aMUHOKHCIIOT. | XUMUYECKUIl BOCITAHILE
Junentuasl. IlenTtuaHas | SKCIEPUMEHT
cBs36CII0CO0BI MONTyYeHUs
AMHHOKHUCIIOT. AMHHOKHUCIIOTHI B
npupojae, UX OuoIorHyYecKas
pob. He3amenumele
AMUHOKHUCIIOTHI.
JeMmoHcTpanuu. AnTedHbie
npernaparsl, coJieprKaIiue
AMHHOKHCIIOTH. YTIaKOBKH OT
MPOIYKTOB, COJIEpIKAIINX
AMHHOKHCIIOTBI M WX  COJH
(TIPOTyKTHI MUTaHUS,
coJieprKaliue BELIECTBa C
kogamu E620 — rimyramuHOBas
kuciora, E621 — riyramuHar
HaTpUA, E622—525 —
TJIyTAaMUHATHI JPYTHX METaJLIOB,
E640 —  rmmimH, E641 —
JICUTINH). JlokazarenbcTBa
aM(bOTepHOCTH AMUHOKHUCIIOT
24 3benku benku kak Ononoaumepsl, UxX OnuceiBaTh CTPYKTYpPBI
CTpOEHHUE (HepBI/ILIHafl, U CBOICTBa OCIIKOB KaK
BTOPUYHAS U TPETHYHAS GuonomMepos.
CTPYKTYpPBbI), XUMUYECKHE ¥ CTaHABIMBATS LHCHHOCTH
CBO¥iCTBa (IeHATYpanus MEHIPEAMETHbIC CBA3H Hay4HOTO
’ XUMHH U OUOJIOTHU Ha N —
TUAPOIN3, KAYECTBECHHBIE OCHOBE PacKpBITHA | o minosa
peakuuu — OuypeToBas u OMOJIOTHYECKON posn U Hite
KCAaHTOIIPOTCHHOBAS). XAMHAYECKHX  CBOWCTB KyJIBTYDbI
buonornueckne GyHKITUN 6enkos.  TIpoBoauTs, 3/10POBBSI
OEIKOB: CTPOUTENBHAS, HaOmoNaTh U\ 1pynosoe
(epMeHTaTUBHAS, 3AIUTHAS, OTIMCBIBATL | BOCITUTAHHC
XAMAHCCKAH JKOJIOTHYECK
TPAHCIIOPTHASA, CUTHATIbHAS U SKCTTEPUMEHT oo
Ip.JleMoHcTpanuu. BOCIIHTAHIC

Jenatypanus pactBopa
KypHHOTO Oelka MoJ JeiicTBHEeM
TeMIepaTypbl, PaCTBOPOB COJIEH
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TSDKEJIBIX METAJIJIOB M ATAaHOJA.
['openue nTuubero nepa,
HIEPCTSHOW HUTH U KyCOUKa
HaTypajJbHOU KOXH. [[BeTHBIE
peakiuu OeIKOB.
JlaGopaTopHblie onbITHL. 14.
CaoiicTBa O€JIKOB

25 4 Ilonstue | AHK m PHK kax OGuononumepsl. | OnuceiBaTh CTPYKTYpPY
0 Ob6mas cxema CTPOEHHUS | U COCTaB HYKJIEHMHOBBIX Harpuorud
HYKJIEMHOB | HYKJIEOTH/A. CpaBHEHHE | KUCIOT KaK eekoe
BIX CTPOEHHUSI, HAX0XK/ICHUE B KJIETKE | MOJIUHYKIEOTH IOB. BOCHHTAHHC
KUCI0TaxX u ¢ynkuuit JJHK n PHK. Buasl | YcranaBnuBathb TPAkKIAHCKO
PHK u nx ¢ynkuuu. [ToHsSITHE O | MEXIIPEIMETHBIC CBS3H e
OMOTEXHOJIOTHUHI u €€ | XUMUU U OMOJOIMM HA | pocruTaHue
ucnonb3oBanue. llonstue o | ocHOBe PacKpBITHUS
TEeHHOMU UH)KEHEpUH. | OMOJOTMYECKOW  POJH ICHHOCTH
I'erHOMO T DUTTMPOBAHHBIE 3TUX  KHUCJIOT B HAay4HOI0
MPOAYKTHI. JleMOHCTpanuy. | mepejaye U XpPaHCHHUH 1O3HAHHA
Mopens MOJIEKYJIbI JHK. | HacneacTBeHHOM opmupoBa
O6pa3ubl MIPOAYKTOB, | HHPOPMALIUU HUE
IIOJyYECHHBIX U3 TPAHCTECHHBIX KyJIBTypBI
dopM pacTeHM U IKUBOTHBIX. 3A0pOBBA
JlekapcTBeHHBIE  CpeicTBa U TpyAoBOC
rpenaparbl, HU3rOTOBICHHBIE C BOCIIMTaHHC
MTOMOIUIBI0 TEHHON MHKEHEPUH 9KOJI0rn4ec
KO€
BOCIUTaHHE
26 Sl'enernuec | [ToHsiTHE O reHETUYECKOM CBA3U | Y CTaHABIMBATh
Kas CBA3b | Y TeHEeTUYECKOM psine Ha B3aMOCB3b MCKOAY
MEeXIy MpHMepe B3aHMOTIEPEX0I0B COCTABOM, CTPOCHUEM U
KJIacCaMHu MEKITY KIACCAMH CBOHCTBAMA I[eHHOCTH
OpraHUYECK ) npe/icTaBuTeNen HayqHOTO
X YIJIEBOJIOPOJIOB M KUCIOPOA-H | - o -
coenuHenn | @30TCOEPKAIMX COCIMHEHUH. | yrepon0po1oB | dopmmposa
i Nnmroctpanus reHeTuuecKoin KUCIIOPOI- u Hie
CBSI3M Ha IIpUMepe A30TCOAEPIKAILNX KyJIBTYpBI
OPTraHUYECKHX COCTUHEHUHN COCIHHCHHH. 310POBbS
Pa3IUYHBIX KJIACCOB, Onucbisars TpynoBOC
CoJlepIKAIIIX JIBa aToMa TE€HETUYECKUE CBS3M |  pocruTanne
MexIy KJIaccaMut | - sgonormuec
yraepoaa. JleMOHCTpaluy. YTJIEBO/IOPOTIOB c coe
Iepexoa: sTaHON -3THUIIEH - MOMOIIIBIO POJIHOTO |  pocnurarie
STUJIEHTIIUKOIb SI3bIKA U SI3bIKa XUMUH
27 6lIpaktnye | Pemmenne skcrnepuMeHTaNbHBIX | [IpoBOANTH, HAOTIOAATH

ckas pabota
Nel
«nentudu
Kalus
OpPraHUYECK
Hux
COCTMHCHHU
i

3aIad = MO0  UACHTH(HUKAIUU
OPTraHUYECKUX COCTUHEHUIN

u OITMCBIBATh
XUMHYECKUH
SKCIIEPUMEHT
MOJTBEPKICHUS
CTPOEHUS U CBOWCTB
Pa3IMYHBIX
OpraHUYeCKHUX
COCIUHCHHI, a TaKke

TS
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WX UISHTH(PUKAIUU C
IIOMOIIILIO
Ka4ECTBEHHBIX PEaKLU

28 706060men | Knaccudukanus xucnopon- u | Kmaccudumnuponars
ue U | a30TCOAEPIKAIIUX OPTaHUYECKUX | KUCIOPOI- u
CUCTEMAaTU3 | COEIMHEHHM 10  HAJIMYUIO | a30TCOAEpIKaLIUe
anus (GYHKIIMOHATBHBIX TPYIIIL. | OpraHUYeCcKUe
3HaHul o | CocraBiieHHE hopmyn U | COeAMHEHUS o
KUCJIOPOJ- | Ha3BaHUU KHUCIOpOA- U | HAJIMYUIO
u a30TCOJEPKAIINX OPTaHUYECKUX | PYHKIIMOHATBHBIX
a30TCONEPXK | COENMHEHMM, MX TOMOJIOTOB U | IPYIIL CocraBnAath
ammx HU30MEpPOB. CpoiicTBa | opMynbl U JaBaTh
OpPraHU4YeCK | MPEACTaBUTENEH  BAXKHEWIIMX | HA3BaHUS KHUCIOPOL- U
ux KJIACCOB 3THX COEAMHEHUM, HUX | a30TCOJAEPKAILNUM
COC/IMHEHUS | TIOJIy4YeHHE W MPUMEHEHHUE. | OpPraHuYeCKUM
X I'eneTnyeckass CBSI3b  MEXJY | COEUHEHUSM.
pa3IUYHBIMU kiaccamu | OnuceiBaTh  CBOMCTBA
KHCIIOPOJ- U a30TCOJAEpXkAIIUX | MPeICTaBUTENEH
OPraHUYEeCKUXCOCTNHEHU I U | BOKHEMIIMX  KJIACCOB
yriieBogopoAoB. IloaroroBka K | 3TMX COEIMHEHHH, HUX
KOHTpOJIbHOM pabote. Pemenue | momydenue u
pacyeTHbIX 3a7a4 pUMEHEHNE c
MTOMOIIIBIO POIHOTO
SI3bIKa U SA3BIKA XUMHHU.
YcranaBnuBaTh
T€HETUYECKYIO CBS3b
29 8 Kontpoasnas padora Ne2 mno teme | [IpoBoauts pediexcuto
«Kucnopoa- u a3orcoaepkaiiue opraHuyeckue | COOCTBEHHBIX
COCJIUHECHHU S JOCTHKCHHI B
MO3HAHUU XUMUHU
YTJIEBOJOPOJIOB, a
TaKK€ KHCIOpOJA- U
A30TCO/ICPKAIIIX
OpTraHUYECKUX
BEILIECTB.
AHanusupoBarb
pe3yabTaThl
KOHTPOJIbHON  paloThI
W BBICTpaWBaTh MYTHU
JOCTHXKEHUS
KEITaeMOro YPOBHS
YCHEHIHOCTH
Tema S. Xumus u xku3ub (5 4)
30 1lTnactmac | [Momumepu3zarust u | XapakTepu3oBaTh
ChI U | IOJIMKOHACHCAIIUSA KaK CIOCOOBI | peakiuu Harpuorus
BOJIOKHA MOy YEHUS CUHTETHYECKUX | TTOJIMMEPU3AITUN " eckoe
BBICOKOMOJIEKYJISIPHBIX ONMKOHCHCALMH Kak | oC TaHHe
COCIMHECHUH. [Tonyuenue | cmocoObl  MOTyYEHUS TPaXIaHCKO
MCKYCCTBEHHBIX CUHTETUYECKUX e
BBICOKOMOJICKYJISIPHBIX BBICOKOMOJIEKYJIIPHBIX BOCIIUTAHE
COEMHEHUI XUMHYECKOHN | COEIMHEHUN.
Mo udUKarme npupoHbIX | ONMUCHIBaTh OTAEIBHBIX HCHHOCTH
MTOJIUMEPOB. CrtpoeHue | npeacTaBuTeNeH Hay4qHOTro
MIOJIUMEPOB: JIMHEWHOE, | MIaCTMAacC M BOJIOKOH, [IO3HAHNA
GopmupoBa
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MPOCTPAHCTBEHHOE,  CETYaToE.
[TonsTne 0 rniacTMaccax.
TepmoruracTuyHble 5
TEPMOPEAKTUBHBIE  TOJUMEPHI.
OtnenbHbIC MpEICTaBUTENN
CUHTETUYECKUX u
HCKYCCTBEHHBIX IIOJINMEPOB:
dbenonodopmaIbaeTUIHbIE

CMOIJIBI, MOJIMBUHUIIXJIOPHU]T,
tedion, uemrynouallonstue o
XUMUYECKHUX BOJIOKHAX.
HarypanbHble, CHHTETUYECKHE U

HCKYCCTBEHHBIE BOJIOKHA.
Knaccudukauus u oTAenbHbIE
IpeACTaBUTENN XUMHUYECKUX
BOJIOKOH: alieTaTHoe
(TpmaneTaTHbIN LIEJIK) u
BHCKO3HOE BOJIOKHA,
BUHWIXJIOPUHBIE (x10pHH),
MTOJITMHUTPUIIbHBIE (HUTpPOH),
IIOJINAMUTHBIE (xampoH,
HaMNJIOH), o3 GUpHbIS
(;1aBcaH). JemoHcTpamuu.
Konnekuust CHHTETHYECKHX H
HCKYCCTBEHHBIX MIOJIMMEPOB,

niacTMacc Hu I/IS,Z[eJ'II/Iﬁ U3 HHX.
KOJIJICKIII/ISI CUHTCTUYCCKUX H

UCKYCCTBEHHBIX  BOJIOKOH W
u3nenui u3 Hux. PacrnosnaBanue
HaTypaJIbHBIX BOJIOKOH
(Xx710m4aTOOyMaKHOTO u
JBHSHOTO, IIEJIKOBOTO U
HIEPCTSHOT0) M UCKYCCTBEHHBIX
BOJIOKOH (aeraTHoOrO,
BHCKO3HOT'O) IO OTHOILIEHHUIO K
HarpeBaHUI0O M  XUMHYECKHUM
peakTuBaM
(KOHIIEHTPUPOBAHHBIM
KHCJIOTaM " resoyam).
JlaGopaTtopHble  OmbITHL.  15.
3HaKOMCTBO ¢  oOpa3uamu

IJIaCTMACC, BOJIOKOH U KayYYKOB

uX CTpOCHHE 31
KJIacCU(PUKAIHIO C
IIOMOILILIO POIIHOTO

A3bIKA M sA3bIKa XUMHH

HUE
KYJIBTYpBI
310pOBbS
TPY/I0BOE

BOCIIUTaHKE

9KOJIOrHYEC

KO€
BOCIIUTaHHE

31

2Butamun

IlonsiTne o ButammuHax. Hopmsl
noTpeOJIeHNs BUTAMHHOB U HX

GyHKIIH. [Tousitue 00
aBUTAaMHUHO3aX,
TUIIOBUTAMHUHO32X,
TUIIEPBUTAMHUHO3aX.
Knaccudukanmst BUTaMHUHOB.

Butramun C kak mpencTraBuUTeNb
BOJIOPACTBOPHMBIX BUTAMHHOB H
BUTAaMUH A KakK TpeICTaBUTEINb
KUPOPACTBOPHUMBIX
BUTaMHUHOB./[eMOHCTpaIuu.
O06pa3siiel BUTAMHHHBIX

Ha OCHOBE
MEXIPETMETHBIX
CBs3el ¢ Ouojorueu
pacKpbIBaTh
OHMOJIOTMYECKYI0  POJIb
BHUTaMUHOB 51 HX

3HAYECHUE TSt
COXpaHEHUs 3/10POBbS
gyeJioBeKa
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mpemapaToB, B TOM  YHCIE
nonuBuTamMuHel.  dotorpadun
SKMBOTHBIX u 111001 (971 c
pPa3TUYHBIMHU dbopmamu
ABUTAMUHO30B. HcnwiTanue

Cpelbl pacTBOpa acKOpOHMHOBOM
KHCJIOTBI

32 3l'opmonbr | [TonsTue o ropmonax kak | Ha OCHOBE
OMOJIOTNYECKH AKTUBHBIX | MEXKIIPEIMETHBIX
BElIeCTBaX, BBIMOJIHSIONINX | CBS3el ¢  Ouosorueit
9H/I0KPUHHYIO PETYJSIUIO | paCKPHIBATh I[eHHOCTH
KU3ZHEEATEIIbHOCTH XUMHUYECKYIO TPUPOAY Hay4HOTO
OpraHu3MOB. Baxueiimue | TOpPMOHOB U UX pOJb B IO3HAHKS
CBOICTBa TOPMOHOB: BBICOKAasl | OpraHU3alUU (bopmupoBa
¢u3nonornuecKkas aKTUBHOCTH, | TyMOPAJIbHOM p_—
JTUCTaHIIMOHHOE NENCTBHE, | perysiiu KyJIBTYpBI
OBICTpOE pa3pylICHUE B TKAHAX. | IEATEIbHOCTU 3710pOBbA
OtnenbHbIe MPEJICTABUTENN | OpraHU3Ma  YeJoBeKa. TPY0BOE
TOPMOHOB: UHCYJINH u | PackpeiBath POIb |  pocruTanue
aJipeHaIHH. [Ipodunaktuka | nekapcTs OT | nkonOrHueck
caxapHoro jauabera. Ilonatue o | papmakorepanmuu  JIO | oo
CTEpOMJHBIX ~ TOPMOHaX  Ha | XUMUOTEPAIHH. BOCIITAHILE
IpUMepe IMOJIOBBIX TOpMOHOB. | OcBauBaTh HOPMBI
JlemoHCcTpanuu. HcnpiTanue | 5KOJIOrHYecKoro u
anTEeYyHOTro Mpenapara MHCYJIMHA | 0€301acHOro
Ha OEJIoK. Konneknus | obpamienus C
TOPMOHAIIBHBIX JIeKapCTBEHHBIMH
npenapaTtoBJlekapcTBeHHas npernapaTamu.
XUMHSA: OT  ATPOXMMUU U | POpMHPOBATH
dapmakoTepanuu JI0 | BHYTpEHHEE YOCKICHHE
XUMHUOTEPANUH. AHTUOUOTHKHU U | O HEMPUEMIIEMOCTH
nucOakrepno3. Hapkotudeckue | jaxke  OJHOKPAaTHOTO
BeniectBa. Hapkomanus, 60pr6a | mnpuMeHeHUs
C He W  HOpopUIAKTHKA. | HAPKOTUYECKUX
JlemoHcTpanuu. JlomarHsisi, | BEIIECTB
nabopaTtopHas U aBTOMOOUIIbHAS
anTeuK
33 4JlexapctB | JlekapcTBeHHass ~ xumus:  oT | PackpbIBaTh poJIb
ATPOXUMHUU U (apMaKOTEparuy | JIEKapCTB oT
hi (6] XMMHUOTEpanuu. | papmMakoTepanuu 10 Harproriy
AHTUOMOTUKHM M JUCOAKTEPUO3. | XUMUOTEpAIUH. eekoe
HapkoTtunueckue BemiecTBa. | OcBauBaTh HOPMBI BOCITARHE
Hapkomanusi, 60ppba ¢ Hel M | SKOJOTHYECKOTO M | rpakmaHcKo
npodmiaktuka. /lemoHcTpanuu. | 6€300acHOTO e
Homammnsisi,  maGoparopHasi u | oOpalieHus C | BocHuTaHMe
aBTOMOOWMJIbHASL aNTEYKH JIeKapCTBEHHBIMU
npernapaTamu. [CHHOCTH
dopmMupoBaTh Hay4HOTOo
BHYTpEHHee yOexaeHne IO3HAaHUA
0 Henpuemiemoctn | (PopMiposa
Iaxe OJTHOKPATHOTO HHC
IIPUMEHEHHUS KYJIBTYPBI
HapKOTUYECKHUX 3A0pOBbA
BEIIECTB TpyIoBOC
BOCITHTAHHE
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3KOJIOTHYEC
KO€
BOCITHTaHKE
34 Sllpaktnue | Pemenne »skcnepumeHTanbHbIX | [IpoBOIUTH, HAOMIOAATD
ckas paborta | 3ama4 Ha pacro3HaBaHue | U ONHUCHIBATH
Neo 2 IJIACTMACC (monusTHICHA, | XMMUYECKUN
«Pacrno3HaB | MOJIMBUHUWIXJIOPHUIA, SKCIIEPUMEHT JUIst
aHue dbeHomopopMaNBICTHIHOW) U | UACHTH(PUKAIIUN
IJIACTMAcCC | BOJIOKOH (XJIOMYaTOOYMa)KHOTO, | TJIACTMACC M BOJIOKOH C
Y BOJIOKOH» | BUCKO3HOTO, aleTaTHOro, | MOMOIIBIO
KalpoOHOBOTO, M3 HATypaJbHOM | KaY€CTBEHHBIX
HIEPCTH U HATYPAJIBHOIO HIEJKA) | peaKiuil
34 Bcero yacoB o kypcy 34
11 kaace
No Paznen. OcHOBHOE coepxKaHue OCHOBHBIE BUIBI OcHoOBHBIE
Tema ypoka NEeSITeIbHOCTHU HaInpaBJICHUSA
oOyvaromuxcsa (Ha BOCITUTATEIh
ypOBHE yueOHBIX HOM
NefcTBU) JIESITEIIBHOCT
u
Tema 1. [lepuoanyecknii 3aK0H U CTPpoeHUe aToMa (3 1)
1 1. Ctpoenue [IpeanocbuIKKU OTKPBITHS XapakTepu3oBaTh a
aromMa [Tepunoguueckoro 3aKoHa. SJICMCHTBI MaJIbIX anIIj((:;quc
OTtkpbiTHE TlepBbie MOMHITKH NEpPHOJIOB o ux S
A. U. Mennenee KJIACCU(PUKAIINN XUMAYCCKUX HMOJIOMKCHMIO B
BbIM [Tepuonuueckoi TPaXIaHCKOe
Tepurosuueckor anemeHToB. COBpEeMEHHbBIE cHCTeME 1. S
0 3aKOHa HPCACTABJICHNA O Menpeneesa.  JlaBarb
BAKHEUIINX MOHITHUIX oTpeIeIICHUS LICHHOCTH
XAMHUU: OTHOCUTEIIbHAS BAKHEUIINX Hay4HOro
aTOMHas Macca, aToM, XMMHUYECKUX IOHATHM: TO3HAHUA
Monekyia. [lepuoguueckuit BEILIECTBO, XMMIICCKIH
3akoH B hopmymnuposke . U. SJICMCHT, aToM,
OTHOCHUTEJIbHAS
Meneneesa. aTOMHASI Macca,
[TepuoanuHOCTh B H30TOBI
VW3MEHEHUU CBOWCTB
XUMUYECKHUX AJIEMEHTOB M MX
COEMHEHU I
2 2llepnoauyecka | [lepuogmueckas cucteMa | /laBatb  ompezeneHue
s CHCTEMA ,21 n. XUMHUUYECKUX HJIIEMEHTOB Kak | BUAOB Knaccn(bm(aunn:
Menpeneena rpaduueckoe  OTOGpaKEHHE €CTECTBEHHOU } 51
ITepnonnueckoro sakoHa, | oY CCTBCHHOM.
Brinmonnenue mnpsiMoro
Crpykrypa JEeTYKTUBHOTO
MEePUOINYECKOUTAOTHITBI noxazaTenbcTBaCo3ian
KOPOTKOTO BApUAHTA. | pe Mo IeTIeH c
[Tepuonst (GonbiIHE U | BBIICICHUEM
MaJible) U Tpynmsl (TnaBHbie u | CYIIECTBEHHBIX
noGouHbIe). XapaKTEPUCTHUK
00BeKTa u 1704
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[IporHocTuyeckas cujna u
3HaueHue Ilepumoanveckoro
3akoHa u Ilepuogmyeckoit
CHCTEMEL. 3HaueHNE

HepI/IOIII/ILIeCKOFO 3dKOHa H

[Tepuoanueckoit CUCTEMBI
XUMHYECKHX 3JIEMEHTOB
J1. W. MeHnaeneeBa JUISE
pa3BUTHS HayKu i
IMOHUMAaHUS XUMHUYECKON
KapTUHBI MHpa.
Hemonctpanuu. Paznuynbie
dhopmbl [Tepuoanueckoit
CHCTEMBI XUMUYECKHX
3JIEMEHTOB J. .
MeHieneeBTa0IUIIbI

KOPOTKOTO BapHaHTa.
[Tepuoapr (6ompime u

MaJible) U TpyNIsl (TJIaBHBIE U
MOOOYHBIE).

[IporHocTuyeckass cuia W
3Hauenue Ilepuoguueckoro
3akoHa U llepuoguueckoit
CHCTEMBI. 3HavyeHue

Ilepuoauueckoro 3akoHa H

[Tepuoanueckoit CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB
J. . Menpeneena s
pa3BUTHS HayKu u
MMOHUMaHUS XUMHUYECKOMN
KapTUHBI MHUpa.
HemoHcTpanuu.  Paznuunbie
dbopmbl ITepuoanueckoit
CHUCTEMBI XUMUYECKHUX

anemenToB /I. 1. Menaeneer

MPEICTaBICHUEM B
MPOCTPAHCTBEHHO-
rpadu4ecKoit I
3HaKOBO-
CHUMBOJIMYECKOM
dbopwme.
IIporuo3uposars
CBOMCTBA XUMHYECKUX
3JIEMEHTOB u ux
COEIMHEHUI Ha OCHOBE
[Tepuonnueckon
CUCTEMBI

. . MeHnneneena.
Koncrpyuposanue
MIEPUOINYECKOMN
TaOJIMIbl  XUMUYECKUX
3JIEMEHTOB c
UCIIOJIb30BAaHUEM
KapTO4eK

3Ctpoenue AToM — crnoxHas 4actuna. | [IpeactaBisiTe clioxkHOE

aToma Uctopus OTKPBITUA | CTPOCHUE aToma,
QJIEMEHTAPHBIX  YAaCTUI[ M | COCTOSILIEr0 M3 sapa U
CTpOEHUS  aTtoMa.  Sapo | ANeKTpOHHOU
aroma: MPOTOHBI u | obomnoukn. Haxomuts
HEUTPOHBI. N30TOmBI. | B3aUMOCBSI3U ~ MEXKIY
N3oTomnsl BOJIOPOJIA. | MOJIOKEHUEM BJIEMEHTA
DJIEKTPOHBI, KOPIMYCKYJISIPHO- | B [Tepuoanueckoit
BOJIHOBOM JIyaJu3M. | CUCTEME
Ctpoenue anektponHoit | JI. . Menneneesa  u
000JI0UKH. DJIEKTPOHHBIN | CTPOEHUEM €ro aroMma.
YPOBEHb. Banentnbie | CocTaBisITh
ANeKTpoHbl. OpOuTANM: S- U | SJIEKTPOHHBIC u
p-. Pacnpenenenue | 3JeKTPOHHO-
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AJIEKTPOHOB no | rpapuueckue HopMyJIbl
SHEPreTUYECKUM YpPOBHSIM H | aTOMOB  S-, pP- H
opOUTAIISAM. d-DnemeHTsl. | d-371€MEHTOB
OneKkTpoHHas KOHQUTypauus
aToma
4 4 Tlepuoguveck | Xumuueckuii smeMmeHT. Tpwu | [IpeacraBmsaTh
Uil  3aKkoH ¥ | GOPMYIHPOBKH pa3BuTHE HaYYHbIX
ctpoenue aroma | [lepuoguueckoro 3aKOHA: | TEOpUN O CHUpPANU Ha
. . Menneneesa, OCHOBE Tpex
COBpEMEHHAasi U MPUYUHHO- | POPMYIUPOBOK
CJIEZICTBEHHAsI, CBs3bIBaromas | Ileprogmueckoro
NepPUOANYHBIE M3MEHEHUs | 3aKOHA. OnwuceiBaTh
CBOWCTB HIIEMEHTOB C | cTpoeHHe  aToMa |
MEPUOJNIHOCTHIO B | CBOMCTBA XHUMHUYECKHX
U3MEHEHHUU BHEIIIHUX | DJIEMEHTOB u ux
AIIEKTPOHHBIX CTPYKTYp UX | COEAMHEHUN Ha OCHOBE
atomoB. @usnueckuii cmsica | [lepuonnueckon
MOPSAIKOBOTO HOMEpa | CUCTEMBbI
aneMeHTa, HoMepa nepuoga u | 1. I. Menneneena.
HOMeEpa rpynnbl. | OTHOCUTh XUMUYECKUE
[lepromu4HOCTE M3MEHEHUS | SJIEMEHTHI K TOMY WU
CBOICTB XUMHUYECKHUX | HHOMY 3JEKTPOHHOMY
DIIEMEHTOB,  OOpa30BAaHHBIX | CEMEHCTBY.
UMHU TIPOCTBIX U CIOXHBIX | PackpbIBaTh
BEIIECTB B IEPHOAAX U | OCOOCHHOCTH CTPOCHUS
rpynmnax. DJNEeKTpOHHBIE | aTOMOB d-3JIEMEHTOB U
CeMelCTBa. Ocob6ennoctu | f-aemMeHTOB
CTpOCHUS aTOMOB
d-anementoB. CewmeiicTBo f-
HJIEMEHTOB
Tema 2. Ctpoenne Bemecta (10 u)
5 1KoBanentnass | bnaropoassie rassl, npuurHa | OOBSCHATH HHEPTHBIE
XUMHUYECKast HIX CYIIECTBOBAHMS B CBOMCTBa 0JIArOPOIHBIX
CBSI3b rasoB  0COOEHHOCTSAMH | | PAAAAHCKOC
aTOMapHOM COCTOSIHHH. BOCITHTAHIIE
KoBaneHnTHas cBs3b Kak ;g;m;?:ég mg;aTLaTOMa'
B, Bosmkatoman 3a cuer | oo o on U R
00pa3oBaHus 00IMX KaK CBSA3b, O3HAMIS
9JICKTPOHHBIX I1ap MMyTEM BO3HMKAIOIIYIO 3a CYCT (bOpMI/IpOBaH
HIepEKPBIBAHMS DIICKTPOHHBIX | 00pa3oBaHUs ~ OOMIMX | pe KyJIBTYbI
opburaneil. KpatHocTb JICKTPOHHBIX 1ap 3710pPOBbS
KOBAJICHTHOM CBSI3H. Ty TCMICPCKPhIBaHHA TpyZOBOC
OOMEHHBII ¥ JOHOPHO- 3He6KTp0HIEHX BOCIMTAHNC
AKIENTOPHBIA MEXaHU3MBI ?(?131223(11)6; ' PKOJIOTHHECKOC
HHAPpOBATH BOCITHTaHHE
00pa30BaHus KOBAJEHTHOU KOBAJIEHTHEIE CBSI3H IO
CBSI3U. pa3HBIM  OCHOBaHUSIM.
9J1eKTp00TpHuaTeJILHOCTL YcranaBnuBarthb
(20). Knaccuduranus 3aBUCHMOCTD MY
KOBaJICHTHBIX CBsizeii: mo DO | THIOM XHUMHHCECKOU
CBSI3H, THUTIOM
(monsipHas U HEMOJsIpHAas). KPHCTAITHTECKOR
Junomnu. 3akoH MOCTOSIHCTBA peleTKi -
coCTaBa Ui ¢$usznyecKuMu
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BCIICCTB MOJICKYJIAPHOI'O
cTpoeHus. JleMoHCcTpaluu.
Konmekuust BelecTs ¢
KOBAJICHTHBIM THIIOM
XHMHYECKON CBSI3H

CBOMCTBAaMHU BEILIECTB

2WonnHas Hownbl n ux knaccudukamus: | XapakTepu3oBaTh
XUMHNYCCKas I10 3apsany (aHI/IOHBI u HOHHYIO CBA3b KakK IICHHOCTH
HAYYHOTO
CBSI3b KaTHOHbI), TI0 COCTABY CBSI3b, BO3HUKAIOILYIO HOZHEIHI/ISI
(IpOCTBIE U CIIOKHBIE) IyTeM — OTAaTH WM
C 5 ' . | mpuema  3JIEKTPOHOB. (opmuposat
XeMa 00pa3sOBaHHS MOHHOH | gy conbummponats M€ KYJIbTYpPBI
cBs3u. opMyrbHas HOHBI 10  pasHbIM 3A0pOBRA
enquania. OTHOCUTEIBHOCTh | QCHOBAHMSIM. TpyAOBOC
BOCIUTaHHE
KJIacCU(UKAMU XUMHUECKUX | Y CTaHABIIMBAThH
. HKOJIOTHYECKOEe
CBSI3€ HA MOHHBIE U 3aBUCUMOCTE  MEXAY BOCIIHTAHIC
KOBAJICHTHBIE MOJISIPHEIC. THIoM XUMHIICCKO
CBSI3H, TUIIOM
Jemoncrpammu. O0pasibl .
KPUCTAJUTMYECKOU
MUHEPAJIOB U BEIIECTB C peleTKy -
MOHHBIM THIIOM CBSI3H: dusnaeckuMu
OKCHUJA KaJIbLUs, Pa3JINYHBIX | CBOMCTBAMU BEILECTB
coJiel, TBepbIX LIEN0YeH,
rajguTa, KalbluTa
3.Meramisl u O6mme puznueckue XapaxkTepus3oBaTh
CIUIaBBI. CBOIICTBA METAJJIOB: METAIIMYECKYI0  CBA3b
Mertannuaeckas KaK CBSI3b MEXIy aToM- | | POAAAHCKOC
3JIEKTPOIPOBOAHOCTD, Ay BOCITHTAHMNE
XUMHUYECKast MOHAMU B MeTalUlax u
MPOYHOCTb,
CBSI3b CIUIaBaX IOCPEICTBOM LleHHOCTH
TEIIONPOBOAHOCTh
poBoa ’ 000011ECTBIEHHBIX Hay4YHOro
METAITNYECKH Oeck
’ BaJICHTHBIX TO3HAHM
m1acTHIHOCTHCINIaBEI 3JIEKTPOHOB. (bOpMI/IpOBaH
yepHble U 1BeTHbIe. CTalb, OOBACHATE  CIMHYIO |  ye gynbTyphI
yyryH. JlaryHs, OpoH3a, IIPUPOAY ~ XHMHUCCKHX 37I0pPOBbS
Menbxuop. Metammmaeckas | CB13CH- Ycranasmisarh TPYI0BOE
3aBHUCHUMOCTh  MEXK
CBSI3b. 3aBUCHMOCTh HHOM XHMqucxgg BOCIMTAHNC
HKOJIOTUYECKOE
AIEKTPONPOBOAHOCTH
METAJIJIOB OT TEMIIEPATYPHI. KPHCTaJLINIECKOI
Hemoncrpaunu. Konnekuuss | pemietku u
MeTtamaoB. Komnekmus (I)I/ISI/I‘IGCKI/IMH
CILIAROR CBOICTBaMH BEIIECTB
4ArperaTHbie ArperaTHble COCTOSIHUS XapakTepru3oBaTh
COCTOAHUA BELIECTBA HA IPUMEPE BOJIBL. 0COOEHHOCTH CHHOCTH
BEIIECTRA. 3axon Asorazpo. Tlepexompi | ATPETATHOTO COCTOAHMA 1
Bonoponnas BEILIECTB  HAa OCHOBE Hay4HOTo
BEIICCTBA U3 OJHOI'O IIO3HAHUL
CBSI3b MOJIEKYJISIPHO-
arperaTHoro COCTOSIHUS B S — GopmupoBaH
nipyroe. Ban-nep-BaanbcoBo | pencrasnenuii. M€ KyJbTypPbl
B3aMMO/IEHCTBHE. VY CTaHAaBIMBATh 310pOBbs
TPY/IOBOE
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MexmonekyspHast MEXIPEIMETHBIE CBSI3U |  BOCIUTAHUE
BOJIOPOTHAS CBSI3b. ¢ (Qusukoil Ha OSTOH | HKOIOTHUECKOE
MexaHW3M ee 06pa3OBaHuA OCHOBE. Y CTaHaBIMBAaTh | BOCIUTAHNE
Ha IpUMEPE BOJIbI U CIIUPTOB. MOKIPE/IMCTHBIC CBASH
. ¢ Ouonorueit Ha OCHOBE
CBoiicTBa BEUIECTB € ITUM PACCMOTDCHHS!
TUIIOM CBSI3U. AHOMAaJIbHbIE IPUPOBI  BOZOPOIHOIL
CBOMCTBA BOJBI, CBSA3M U €€ pOoIu B
00yCIIOBJIIEHHbIE OpraHM3aluu  KUBOM
MEXMOJIEKYJIIPHON MaTCpuH
BOJIOPOJHOM CBS3BIO.
Hcnonk3oBaHue BOJbI B ObITY
Y Ha IPOU3BOJCTBE.
BryTtpumonekyispHas
BOZIOpOAHAs CBsA3b. Ee
3HAYCHUE B
OpraHU3aLUUCTPYKTYPBI
YKU3HEHHO Ba)KHBIX
OpraHMYECKUX BEIIECTB.
JlemoHncTtparuu. Bosronka
nozaa. Mozenb MOJSIPHOTO
00beMa razo00pa3HbIX
Beuects. [lonyuenue u
pacro3HaBaHHE ra30B:
YIJIEKUCIIOro ra3a, BOJ0po/a,
KHCIIOpOJ1a, aMMHaKa,
ATHJIEHA, alleTUJIeHa
STumnst [TonsTue o kpuctamummueckux | Knaccudunuponatsb
KPUCTALINYECK | perneTkax. THITEI TBEp/bIE BEIIECTBA Ha ﬁzszgg?;
UX PELIETOK KPHCTAUTHYECKHX pellieTok; | KPUCTALIHYECKHe u HoHARIS
MOHHAas1, MOJIEKYJIIpHasi, amopHeic. dopMupoBaH
YcranasinuBaTh
aTOMHas1, MeTaJlJIN4ecKasl. sapucHMOCTh  Mexry | 1€ KYTBTYPHI
XapaxTepHble pu3ndeckue THIIOM XEMHYECKOI 310pOBRA
CBOMCTBA BCIICCTB, CBsI3H, TUIIOM TPyZn0BOC
00yCIJIOBJIEHHbIE TUIIOM KPUCTAJIIMYECKON BOCIHTAHNC
KpUCTaNINYECKOM pemeTky. | PCHICTKH u Zﬁgﬁﬁiﬁ;i?oe
IIporuoszupoBaHue CBONCTB (bmflquKHMH
BELLIECTE 110 THITY CBOMCTBAaMM  BEIL[ECTB.
. OOBACHATD SBJICHUE
KPUCTAJITIMYECKON PEIIETKU ATTOTPOITHH.
1 00paTHast 3a1a4a. HNnmroctpupoBats  3T0
Annorponusi, 00yCIOBIEHHAs | IBICHHE Pa3InIHBIMU
THTIOM KPUCTaJUIMYECKON npuMepamu

peneTkn. XapakTepHble
BH/JIbI KPUCTAJIMYECKUX
PELIETOK METAJIIOB.
AMopdHbIe BelecTBa, ux
OTJIMYUTEIILHBIE CBOWCTBA.
HemoncTpauuun. Moaenu
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KPUCTAJUTMYECKUX PELIETOK
paznnuHbIX TUIIOB. [Ipumepsl
BEIIIECTB C HOHHOM, aTOMHOM,
MOJIEKYJIIPHOU U
METAJTNYECKOM
KPUCTAJUTMYECKUMU
pemerkamu.JlaboparopHble
onbITh. 1. Onpeznenenue
CBOMCTB HEKOTOPBIX BEILECTB
Ha OCHOBE THIIA
KPUCTAJUTMYECKOUN PELIETKH.
2. O3HaKOMJIEHHE C
KOJUIEKIUEN MTOJIMMEPOB:
IIJJACTMACC U BOJIOKOH U
W3IEIUN U3 HUX

10 | 6Yuctsie Otnruune cMeceid oT Haxomuth OTIIUIHS
BEIIECCTBAa U | XUMHUYECKUX COGI[I/IHCHI/IP'I. CcMeCed OT XUMHUYECKUX
cMecn TOMOTeHHBIE U reTeporenHple | COSAMHEHMH. OTpaskars

cMecu. MaccoBas u coctas cmecen ¢
MTOMOIIIBIO MOHSATHUSA
o0BeMHas 1011 KOMIIOHEHTA «IOND> MACCOBAL W
B cMecH. lIpumecu. Biusnue | ogpemuas.
HpI/IMeceﬁ Ha CBOMCTBA HpOI/ISBO JUTh pPacyeThl
BelecTB. MaccoBas u c KCIIOIb30BAHUEM
00bEeMHast 10JIM PUMECEH. ITOTO ITOHATHA.
Krnaccudukanus XuMHIECKUX YcTanaBiuBath
3aBUCUMOCTh  MEXAY
BEIIIECTB I10 CTENIEHU
pa3IUYUAMU B
YUCTOTHI. J[eMOHCTpanuu. busHIEecKHX CBOTiCTBAX
OGpasiibl MHHEPATIOB 1 KOMIIOHEHTOB CMecel 1
TOpHBIX opo. OO6pasiisl criocobaMu 170:¢
OYHIIICHHOU caxapo3bl U pa3aciacHusn
Hepa(pUHUPOBAHHOTO
KPUCTAJUTMYECKOTO caxapa,
COJIEpXKAIIero MPUMECH.
JucTumuisius BoAbl KaKk
Croco0 OYHMCTKH OT
npumeceit. JlabopaTopHbie
onbITHI. 3. XKecTKoCcTh BOJBI.
YcrpaHeHue )KeCcTKOCTH
BoJbIL. 4. O3HaKOMIIEHHE C
MUHEpaJIbHBIMU BOJTAMH
11 | 7Pemenue 3anau | Pemenne 3a7a4 Ha | Pemate, 3agaud Ha
HAX0XJIeHUE MacChl (00beMa) | HaXOXKICHHE MacChl
KOMITOHEHTa B CMECH, Macchl | (00beMa) KOMITOHEHTa
YHCTOTO BEIIeCTBa B 00pasIle, | B cMecH, MaccChl
MAaCCOBOM 107 PUMECEN YUCTOIO BEIIECTBA B
oOpazsiie, MaccoBOH
JIOJIM TpUMECen
12 | 8/lucniepcHbie [lonsiTue 0  AUCHEpCHBIX | XapaKTepu30BaTh

HNCHHOCTH
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CHUCTCMBI

cucremax. Jlucmepcuas ¢asza
W JUCIIEPCHOHHAs  cpena.
Knaccudukanus nucnepcHbIX
CHCTEM B 3aBUCUMOCTH OT
arperaTHoro COCTOSIHHS
JIACTIEPCHOM dazbl u
JIACTIEPCUOHHOMN Cpepbl.
['oMoreHHbIC M TeTEPOTreHHbIE
JIUCTIEPCHBIC CHCTEMBI.
['pyboaucriepcHbIE CUCTEMBI:
AMYJIbCHH, CYCIICH3UH,
a’pO30JIM; UX MPEACTABUTEITH
u 3HAYCHHUE.
ToHKOAMCTIEPCHBIE CUCTEMBI:
reim W 30]u; HuX
MPEACTAaBUTEIN M 3HA4YCHUE.
Konmougnele CHCTEMBI, HX
OTJINYHS oT HCTHHHBIX
pPacTBOpOB. Opdexr
Tunpgansa. I'enu: nwMIeBbIe,
KOCMETHYCCKUE,
MEIUIIUHCKHE,
OuoJI0ruYeCcKUe u
MUHEpaIbHBIC, 150.4
MIPEACTABUTEN M 3HAaYCHUE.
Koarynsauus. Cunepesuc.
JemoHcTpanuu. O6pa3ubl
Pa3IUYHBIX JTUCTIEPCHBIX
CHCTEM: SMYJIbCHUH,
CYCIICH3HH, a3PO30JIH, TeIH U
30J14. [Tonyuenune
KOJUIOUJTHOTO pacTBopa W3
xnopuga okeme- 3a  (IID).
Koarynauuss ~ momyyeHHOro
pactBopa. Dddext Tunmans.
JlabopaTtopHble OMNBITHL. 5.
O3HakoMIICHUE c
JUCIIEPCHBIMU CHCTEMaMu

paziuyHbIe THIIBI
JIMCTIEPCHBIX CUCTEM Ha
OCHOBE arperaTHoro
COCTOSIHUSI AUCIIEPCHOM
(hazbr u
JIMCTIEPCUOHHOMN Cpebl.
PackpsiBathb poJib
Pa3IMYHBIX THIIOB
JUCTIEPCHBIX CUCTEM B
)KU3HU  TIpUPOABI U
oO1ecTBa

HAy4YHOI'0
IMO3HaHUA
(opmupoBan
Ue KyJbTYpbl
3/I0pPOBBS
TPY/I0BOE
BOCIIMTAHHUC
3KOJIOTHYECKOE
BOCIIMTAaHHUC

13

OlpakTuyeckas
pabora Ne 1

[Tonyyenue, cobupanue u
pacro3HaBaHHe ra3os:
BOZOpPOJA, KHCIIOpOJa,
YIJIEKUCIIOro ra3a, aMMHaKa,
ATUJIEHA, alleTUJIEHA

[IpoBoauTh, HAOMIOAATH
u OITMCHIBATH
XUMHUYECKUI
SKCTIEPUMEHT 1o
MOJIYYEHHUIO,
coOupaHuIo u
pacro3HaBaHUIO ra30B

14

10IToBTOpeHne u 0000mEeHue TeM «CTpoeHue
atoma» U «CTpoeHHE BEIIeCTBay, MOATOTOBKA K
KOHTPOJIbHOM pabore

O06001maTh MOHATHS «S-
opouTanby, «p-
opOHUTaAITBY, «d-
opouTabY,
«KOBaJICHTHAs
HeMnoJsIpHas
«KOBaJICHTHAs
MoJIIpHAst

CBS3bY,

CBSI3bY,

34




«MOHHAas
«BOJOpPOJHAA
«MeTaJuInyeCcKas
CBSI3bY, «MOHHAas
KpHUCTAJUIMYECKas
pelerka»,  «aTOMHas
KpHUCTAJUIMYECKas
pelieTkay,
«MOJIEKYJISIpHas
KPUCTAJIINYECKAs
peueTkay,
«MEeTaJUInYEeCKas
KpHUCTAJUIMYECKas
peleTkay.
OrpanuuuBaTh NOHATUS
«XUMHUYECKasi  CBA3bY,
«KpHUCTAJUINYECKAst
pemerka». OnuceBaTh
u XapaKTepU30BaTh
CTPYKTYpYy TaOIHLIBI
«llepnognueckas
CUCTEMAa  XMMMYECKHX
3JIEMEHTOB

J. 1. MenneneeBay»
(xopotkas dhopma)

CBSI3bY,
CBSI3bY,

15 | 11.KontponebHas pabora Nel mo Temam | IIpoBoauth pedaekcuro
«Ctpoenne atoma» u «CTpOeHHE BEIIECTBA COOCTBEHHBIX
NOCTU)KEHUI B
MO3HAHUU CTpOEHUSA
aToMa W CTPOCHHS
BEILIECTBA.
AHanusupoBarb
pe3yabTaThl
KOHTPOJIbHOHN paboThl U
BBICTpanBaTh My TH
JOCTHXKEHUS
YKEJITaeMOro YPOBHSI
YCHEUTHOCTH
Tema 3. DiekTpoauTHYECKAA
auccounanms ( 74)
16 | 1PacTBOpHI PacTBOpBI Kak TOMOTE€HHBIE Onpenenarb  NOHATHUS 0
cucremsl. PactBopeHue kak «pacTBOpPbD u anII;IgeTquC
(bH3KKO- XMMHYeCKHit «PacTBOPUMOCTbY. BOCHITAHIC
npouecc. Ponbs Boasl B E;E‘;i?g’;iﬁpﬁzzzaw
TPaKIAHCKOE
MIPOIIECCE PACTBOPECHUS PACTBOPHMOCTH. Eocnmaﬁne
BeIlleCTB. PacTBOPUMOCTH U OTpaxars COCTaB
KJIaccu(PUKaIHs BEMIECTB 110 pacTBopa C TOMOIIBIO [ICHHOCTH
ATOMY IIPU3HAKY: TIOHSTUHI «maccoBast Hay4HOT'0
PacTBOpHMEIE, JoJIsL  BewiecTsa B IIO3HAHUA
MajopacTBOPUMBIE U pacTBope» u
«MOJIIpHAs
HepacTBOopuMble. MaccoBast
KOHIIEHTpalus
JIOJISI BEIIECTBA B PAaCTBOPE. BEILECTBa»
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MonsipHas KOHUEHTpaLKs
BeniecTBa. OTiM4Yne CBOMCTB
pacTBopa OT CBOWCTB YUCTOIO
pacTBOpUTENS U
pPacTBOPEHHOIO BEUIECTBA.
MuHepanbHble BOJbI KaK
IIPUPOJIHBIE
pacTBOpbIleMOHCTpaLIUH.
Pa3nuuyHas pacTBOPUMOCTD
BELIECTB B BOJE U MHBIX
pactBoputeisix. 3smeHenue
OKPACKH BEILECTBA IIPH
IIEPEX0/Ie U3 TBEPLOTO
COCTOSIHUSA B pacTBOp (Ha
npumepe cyibdara menu (1),
xyopua koodansta (II))

17

2DNEKTPOIIUTHI
u
HEAJICKTPOJIUTHI

[TonsiTue 00 37EKTPOIUTAX U
HeaekTponuTax. OCHOBHbBIE
HOJIOKECHUS TEOpHUH
3JIEKTPOIUTUYECKOM

JIMCCOLIMALIUY. MexaHusm
JUCCOLMALIUU BELIECTB.
DIIEKTPOTUTHIECKAS

Jucconuanusa KakK pe3yibTar

rUApaTalud  3JEKTPOJIUTA.
CTYHGH‘-IaTaﬂ Jucconuanus
AIIEKTPOJINTOB. Crenenn
IIEKTPOJINTUIECKON
quccounanuu. CUIbHBIE H
ciabble DIIEKTPOJINTHI.
YpaBHeHus
AIEKTPOJIUTUYECKON
mucconuanmu. Ilonsgrtne o
cpene pacTBOpOB (pH
cpenbl).[leMoHCTpanuy.
O6pa3ibt BEIIIECTB-
AIIEKTPOJINTOB u
HEDJIEKTPOJINTOB.
Uccnenosanue
AIEKTPUYECKON
MIPOBOJAMMOCTH  PacTBOPOB
AIIEKTPOJIUTOB u
HEDJIEKTPOJINTOB.
3aBUCHUMOCTh CTEIIEHU
AIIEKTPOJINTUIECKON
JUCCOLMALINU oT
koHKomiekuus NpUpOIHBIX

Onpenenarb  MOHATHS
«AIIEKTPOJIUTHI»,
«HEDIJEKTPOIUTHIY,
«AIIEKTPOIUTHYECKAS
JACCOLMALUS.
dopmyIMpoOBaTH
OCHOBHBIC  TTOJIOKECHUS
TEOPUU
3JIEKTPOJIUTHYECKON
JUCCOIUALIUU.
XapakTepu3oBaTh
CIOCOOHOCTh
JJIEKTPOJINTA K
JMCCOLMAliN Ha
OCHOBE CTEIECHU
3JIEKTPOJIUTHUYECKON
JVCCOLALINN.
3anuceiBaTh ypaBHEHUS
BJIEKTPOJIUTHYECKON
JUCCOLMAalU, B TOM
YUCJI€ W CTyNEHYaTOM.
HaoOmronats u
ONHUCHIBATh
JE€MOHCTPALIMOHHBIN
XUMHUYECKUMN
SKCIIEPUMEHT

I'paxxgaHCKOC
BOCIIMTaHUEC

IIEHHOCTH
HAy4YHOTO
TIO3HAHUS

(bopmupoBaH
M€ KYJBTYPHI
3/10pOBBA
TPYI0BOE
BOCITUTAHWE
3KOJIOTHYECKOE

BOCITUTAHHE
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OpraHUYECKUX KHCIIOT.
JlaGopaTopHbie
O3HaKoOMIICHHE C KOJUICKITHEH
kucinotKosuieknus

MPUPOJTHBIX ~ OPTraHUYECKUX

JlaGoparopHble

ONBITEL. 6.

KHCJIOT.
onbeITEl. 6. O3HAaKOMIJIEHHE C
KOJUJIEKIIUEN KUCIOT

18 | 3Kucnots B | OnpeneneHne KUCIOT B CBETE | XapaKTepU30BaTh
. IPaXIAHCKOE
CBETC TEOpUuun TEOPUU  BJIECKTPOIUTUUECKOU KHCJIOTHI B CBETC
BOCITHTaHHE
DIEKTPOTUTHYEC | ;1yccompar, Oxkpacka | T€OPAH
KO 3IEKTPOJIUTUYECKON
WHIWKATOPOB B pacTBopax P HCHHOCTH
JIACCOLIMALAN 06 JIACCOLIMALMH. HAyYHOTO
KucioT. O0mMe XUMHYECKUe
g Paznuyate obee, 1O3HARMS
CBOMCTBA HEOPraHUYECKHMX H | ocoGeHHOe 1| Qopwuposan
OpTraHU4YCCKUX KHCJIOT B | e IUHUYHOE B 1e KyJIbTypbl
CBET€  MOJICKYJSAPHBIX U | CBOHMCTBax a30THOM, 3710pOBbS
MOHHBIX npeactasieHuii: | KOHICHTPUPOBAHHON TPYJ0BOE
B3aMOJIENICTBUE c | CCPHOM 1 hgpaBI’HHOH BOCIIUTAHUEC
KHCJIOT. OBOJIUTH
METaUlaMH, OKCHIAMH U p P > | OKOJIOrHYECKOC
TUAPOKCHUIaMU METaJIOB HavIOAATE * | pocmuTarme
AP A > | onKuCHIBATH
COJISIMH. YCenoBus | xpmuyeckui
BO3MOXKHOCTH  IIPOTEKAHHUA | SKCIICPUMEHT c
peaKHI/Iﬁ MEXIy | HOMOIIBIO POAHOTO
IEKTPOJIUTAMH. SI3bIKA U S13bIKa XUMUH
Cnemnuduueckne  CBOMCTBA
a30THOM,
KOHLICHTPUPOBAHHOW CEpHOMI
U MYpaBbUHOM  KHUCIOT.
Hemonctpanuu. PazbaBnenue
KOHLICHTPUPOBAHHOW CEpHOMI
KHUCJIOTBI. OO6yrnuBaHue
caxapa u LEJUTFOJIO3BI
KOHIIEHTPUPOBAHHOW CEPHOMU
KHuCJoTOM. B3amMmonencTBue
KOHILIEHTPUPOBaHHOU u
pa3baBieHHOMN A30THOMU
KHCJIOTBI c
Menpro. Komnekums
MPUPOTHBIX ~ OPTaHUYECKUX
KHCJIOT. JlaGopaTopHbie
onbITEl. 6. O3HAKOMIIEHHE C
KOJUIEKIINEN KUCIOT
19 | 40cuHoBanus B | OmnpeneneHue OCHOBaHUN B | XapaKTepU30BaTh
CBCTC TCOPHH | cBeTe TEOpUU OCHOBAHUA B CBCTC LCHHOCTH
HAyYHOTO
DNEKTPOTUTHYEC | 5exrponuTHdECKOil TEOPUHU HOHARIIA
KOM BJIEKTPOJIUTHYECKON
JUCCOLUALIUN. Oxkpacka dopMupoBaH
JIACCOLIMALAN JIACCOLIMALINH.
WHIUKATOPOB B TBOpax
JUKATOpO PACTBOPAX | poorn obmee, | M€ KYIBTYPEI
3JI0pPOBbSI
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menoverd.  Knaccudukarus
OCHOBAaHMH 1O MpHU3HAKAM
pacTBOPUMOCTH B BOJIE,

HaJlU4uA B COCTaB€C aToOMOB

KHCJIOPO/IA. OO0mue
XUMHYECKHE CBOMCTBA
1IeJI04Ye,  HEePacCTBOPHUMBIX

OCHOBaHMI: B3anMOJICHCTBHE
C KHCIOTaMH, KHCIIOTHBIMHU
OKCHJIaMHU, COJISIMU.
Paznoxxenne HepacTBOPHMBIX
ocHoBaHMH. B3auMoneiicTBue
meJIoYel ¢ OpraHuYeCKUMHU
coeMHEHUSIMUA  ((peHoIIoM,
KapOOHOBBIMU ~ KHCJIOTaMH).

CBolicTBa  OECKHCIOPOIHBIX

OCHOBaHMIA: aMMHakKa |
aMUHOB B CpaBHECHUHU.
Hemonctpamuu.  Kosnekuus
miejIouei u
CBEKEIOIYYEHHBIX
HEPaCTBOPUMBIX
TUIPOKCUIOB
Pa3IMYHBIXMETAIIIOB.
Peaknus HEUTpaIU3aLUU.

[TomyyeHne HEpacTBOPHUMOTO
OCHOBaHMS M PACTBOPEHUE
ero B kuciore. llomydeHue
aMMMaKa u ero
B3aUMO/IefiCTBHE C
XJIOPOBOAOPOIOM («IbIM 0Oe3
OTHS»). JlaBoparopHble
onblTel. 7. IlomyueHune wu
CBOMCTBA  HEPaCTBOPHMBIX
OCHOBaHUM.

8. O3HakoMJIeHHE C

KOJIJIEKIIMEN OCHOBAHUM.

0co0eHHOE

€IMHUYHOE B
CBOMCTBax
THAPOKCHJIOB u
OCCKUCIOPOAHBIX
OCHOBaHHI.
[IpoBoauTH, HAOTIOAATH
n OITNCBLIBATh
XUMHYECKHUH
AKCTICPUMEHT c
IIOMOIIILIO POAHOTO

SA3bIKA U A3bIKa XMMHH

TPYI0BOEC
BOCIIUTAHHUEC

IKOJIOTUYECKOE

BOCIIUTAaHNE

20

5Comn B cBere
TEOpUHr
AIIEKTPOIIUTHUYEC
KOH
IHUCCOIHAIIAN

Omnpenenenue coueil B cBere
TEOPUH  BJIEKTPOJIUTUYECKON

JICCOITHAIIHH,
Knaccudukamms COJIeH:
CpelHHe, KUCIbIe, OCHOBHBIC.
Oouiue XAMUYECKHE
CBOICTBa COJIeii:
B3aUMOJICUCTBHE C
KHCJIOTaMHU, IIeJI049aMH,
MeTaJIaMHu n COJISIMH.

XapakTepu3oBaTh COJIH

B CBETE TECOPHH
ANEKTPOJIUTUICCKOM
JIACCOIHAINH.
Pa3znuyath obiee,
0coOeHHOE 51
E€IMHUYHOE B

CBOMCTBAaX CpEeAHUX U
KHCIBIX coJIeil.
[IpoBoauTh, HAOTIOIATH
H OITMCEHIBATh
XUMHYECKHH
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ONEKTPOXUMHUYECKUI pan
HaAIpPSDKEHUH METANJIOB U €ro
HCIIOJIb30BaHUE TUIs
XapaKTePUCTUKU
BOCCTAHOBUTEJIbHBIX CBOMCTB
MeTaiioB. CBOMCTBA KHUCIBIX
coneit. [IpencraBurenu cose
M WX 3HaYeHUe: KapOoHAT
KaJbIus, optodocdar
KaJbLIUs. KauecTBenHbIe
peaxkuuu Ha XJIOpUI-,
cynbdar- u
KapOOHAT-aHUOHBI,  KaTHOH
aMMOHHUSI, KAaTHOHBI XKele3a
(1 u xKenesza
(I1I). demoncTparyuu.
Komnexknus conelt pa3inuHoin
OKpPAacKH. Komnekuus
OMOJIOTMYEeCKUX MaTepUasoB,
colepkaluux KapOoOHAT W
docdar kanpuusa. Kommekmus
KOHIUTEPCKUX  PBIXJIUTENEH
TecTa, O0BSICHEHUE TIPUHITHIIA
ux JIIEUCTBUS "
JIEMOHCTPAIIHSI
Pa3pbIXJIUTEILHON
criocoOHocTH. ["amenue coapl
YKCYCOM. KauecTBeHHsbie
peakiuu Ha KaTHOHBI H
aHUOHBI. BrITecHeHHE Meau
JKEJIE30M u3 pacTBopa
cynb(ara Meau (I1).
[Tonydyenue noaua CBUHIA U
JIEMOHCTpAIIHS ero
PacTBOPUMOCTH B
3aBHCHUMOCTH oT
TEeMIIEPaTypPhl pacTtBopa
(momy4enwue «30II0THIX
yemyek»).  JlaGopaTopHbie
onbITEl. 9. O3HaKOMIIEHHE C
KOJUIEKIUEH IIPUPOIHBIX
MHUHEPAJIOB, coJIeprKalnx
conu

9KCIIEPUMEHT

IIOMOILIBIO

c
POJTHOTO

A3bIKA U A3bIKa XMMHHU

21

6l unponus

['maponmuz kak  oOMeHHOe
B3aMMO/ICKCTBUE BEIIESCTB C
BOJIOH. OO6patumslii
TUIPOJIN3 COJIEW IO MEPBOM U

XapakTepu30BaTh

THIPOJTH3
0o0OMeHHOE

KakK

B3aMMOECHCTBHE

BCIICCTB

C

BOJIOM.

IIEHHOCTH
HAy4HOIO
TIO3HAHUSA

(popmupoBaH
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MOCIEAYOLUM CTEMNEHSAM. | 3allUChIBaTh YPAaBHEHUS | UE KyJIbTYphI
FI/II[pOJ'H/I?) 0 KaTUOHY U peaKHI/Iﬁ Tuapojans3a 310pOBbA
AHHOHY. Nonnpien | PA3THYHBIX COJIEH. TPYI0BOE
Paznuyath ruponus mo | BOCHIHUTaHUE
MOJIEKYJISIPHbIE  YPaBHEHHUS
C - KaTUOHYaHUOHY. 3KOJIOTUYECKOE
TUAPOJIH3A. pena  (pH) [Ipencka3piBaTh BOCIUTAHHE
pacTBOpoB peaKIuio cpeibl
TUAPOIU3YIOIUXCSA  COJIEH. | BOIHBIX pacTBOpOB
Heobparumprit THIPOJIH3 | COJEH, 00pa3oBaHHBIX
coneit. O6paTumbiii ruaponus | CHIBHEIM  OCHOBaHMEM
OpPraHUYECKUX  COCIMHEHUM W Caboi  KHCIOTOH,
c1abblM OCHOBAHHMEM U
KaK OCHOBa OOMEHa BEIECTB . o
CUJILHOM KHCJIOTOM.
B KHUBBIX OPTaHH3MAX. | pacynripath pOITH
O6parumsiii rugponus AT 06paTHMOro THAPOIH3A
KaK OCHOBA YHEPIE€THYECKOIO | OpraHUYECKUX
obmena B OJKHBBIX | COCAMHCHHH KaK
opranm3max. Jlemoncrpamuu, | OCHOBBI obmena
Pasnuunsle ciydau BCINCCTR B JKHBDBIX
. Opranu3Max
TUIPOJIN3a coseit u
00paTUMOro THUAPOIH3A
ACMOHCTpAlHA CpCabl | AT®  kak  OCHOBBI
pacTBOpoB € IIOMOMUIBIO | S HEPTETUUECKOTO
WHIUKATOPOB Ha TMpuMepe | oOMeHa B JKUBBIX
KapOOHATOB IIECJOYHBIX | OpraHU3Max.
METaIIOB, XJopHIa [IpoBoauTh, HAOMIOAATH
u OTIMCHIBATh
aMMOHHUS, aleTata aMMOHUSI. .
- XUMHUYECKHHA
OJIy4yeHue aueTHIeHa | o oo PUMEHT c
TUJIPOJIU30M KapOuIa | nomompo pox
KaJIbLIMSL. JlaboparopHble
onbiTel.  10.  Hcnbertanue
pacTBOPOB KHCIIOT,
OCHOBAaHUU 5 coJseit
WHIUKATOpaMHu.
11. Paznuunsbie CIy4daun
TUAPOIN3a COJIEH.
12. Tuaponu3 XJIOpUIOB H
aleTaToB HIETOYHBIX
METaJIOB
22 | 7.Ilpaktuueckas  pabora  Ne2.  Pemenue | [IpoBoauts, HaOm0ATH
HKCMIEPUMEHTAIBHBIX 3a7ad Ha uAeHTU(UKauoo | 1 OIIMCBIBATh
HEOPTraHWYECKMX M OPTaHMYECKHMX coequHenui | XHMUICCKIH LEHHOCTH
SKCTIEPUMEHT TUTST HAYYHOTO
UJIeHTU(PUKAIIUU 103HAHUS
HEOPTaHUYECKUX M | hopMupoBan
OpraHUYECKUX He KyJIbTypbl
COEIMHEHUI C 30pOBBSL
ITOMOLIBIO TPyI0BOE
Ka4eCTBEHHBIX PEAKITUN BOCIIMTAHNE
HKOJIOTUYECKOE
BOCITHTAHWE

Tema 4. Xumnueckue peakuuu (12y)
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23 | 1. Knaccudukan | Peakumn, uayume 6e3 | Knaccuduuupoathb
Ui XHUMHYCCKHX | y3MEHEHHSI COCTaBa BEIIIECTB. XUMHYCCKHUE  PCaKIMU Fé)j:;i&:;(;;oee
peakuui Knaccudukamus no umcay u | 10 Pa3ITIHBIM
COCTaBy pearupyroImx OCHOBAHHAM. HOCHHOCTH
BEIIECTB u MIPOJYKTOB PaSJéanTB Hay4HOTo
peaKuuu. Peakunn I(z;zcc?;:gg{(}:c:linn e
D bopmupoBaH
Pa3I0XKCHUA, COCAUHCHUA, peakuuu B ¥ie KyJIbTyphI
3aMeIleHHss W oOMeHa B | OPraHMYECKOW XHUMHH. 3710pOBbS
HEOPraHUYeCKOMN XUMHH. | X3PAKTEPH30BATH TPYJ0BOE
Peakmuu NIPUCOETUHEHUS, TETI0BOMH 3(1)(1)?” BOCIIUTaHUE
OTHICIICHHS, 3aMEIICHUS U XUMHICCKHX PCAKUHMH H | sxonornyeckoe
S 5 Ha ero OCHOBE | pocruTanme
3 paznuyath  3K30- U
OpraHHYecKOi XUMHH. | 5H0TepMUYECKHE
Peakuun nonmmepusanum Kak | peakiuu. Otpaxatb
YaCTHBIA Ciydaii  peakuuii | TEIIOBOM s ekt
NpUCOeuHEeHnsl.  DJk30- u | XMMHUCCKUX peaxiui
SHIOTepMUYECKHe peakiuy. | o THCPME € HOMOILBIO
TEPMOXUMHYECKHUX
Tepmoxumuueckue o
ypaBHeHul. [IpoBoauTh
YPaBHCHMA. Pacuer | pacuerst ma  ocmose
KOJIMYECTBA  TEIUIOTHI 110 | TepMOXMMHYECKUX
TEPMOXUMHYECKUM ypaBHEHUH.
ypaBHEHUsAM. [[eMOHCcTpanuu. Habsronars u
DK30TEPMHYHOCTh ~ peakuuu | OTHCHIBATE 5
CEepHOM KHUCJIOTEI C HeMOHCTpaIEHOHHHH
XUMHUYECKHHA
TUAPOKCHUIOM HATPUA. | 5y criepumenT
DHIOTEPMUYHOCTD  PEAKIUU
JTUMOHHOMN KHCJIOTBI c
THIPOKapOOHATOM  HATpHSL.
B3aumoneicTeue antOMUHUSA
c cepoil. Paznoxenune
nepMaHraHara KaJusl.
B3anmoneiicteue Hatpus "
KaIbIIUs C BOJIOH.
BzaumopeiictBe 1MHKA C
COJISTHOM
KucnoroB3aumoaerncTeue
Keresa c pacTBOpPOM
cynabdara menu (II). OnbIThl,
WJUTIOCTPUPYIOLUE TPABUIIO
bepronne, — oOpa3oBaHue
ocajka, Traza WIH ciaboro
AIEKTPOJIUTA
24 | 2.CkopocTb ITonstue 0 ckopocTH | XapakTepu3oBaTh
XUMHUYECKOU XUMHYECKHUX peakuuii. | CKOPOCTb XUMHUYECKOHN ngiii};;io:
peariuu 3aBMCUMOCTh ckopocty | PEAKIHH 1 (aKTOpEI
PCAKIME OT KOHIICHTPAITHH, 3aBUCHMOCTH CKOPOCTH LIeHHOCTH
JABJICHHUS TEeMIEPaTypPhI it R i Hay4HOTo
’ > | oT TPUPOBI TIO3HAHUS
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IPUPOIBI pearupyromux | pearupyromumux (opmupoBan
BEILICCTB, IJIOIA N ux | BCIICCTB, ux HC KYJbTYPBI
CONPUKOCHOBEHHUS. 3akon | KOHLICHTPALNM, 310pOBBA
nefcTRYIONIX Macc. | TEMIepaTypel, TPYIOBOE

TUTOIIAH BOCIIUTAHHE
HemoncTpatn. CONIPUKOCHOBEHHUS HKOJIOTUYECKOEe
3aBrCHMOCTD CKOPOCTH | gemrectB.  [IpoBOAUTB, | BOCIHTAHHE
peaknuu oT IpUPOALI | HAOIFOAATH u
BEIIIECTB Ha npuMepe | ONUCHIBATH
B3aMMOJIEICTBUS  PAacTBOPOB | XUMIUCCKUH
Pa3INYHBIX kucnor | OKCICPUMCHT ¢
OJIMHAKOBOM KOHIIEHTPALIUHU C TTOMOTIIRO POAHOTO

SI3BIKA U SI3bIKA XUMUHU
OJIMHAKOBBIMH  TpaHyJlaMH
IMHKa M B3aUMOJEHCTBHE
OJIMHAKOBBIX KyCOUYKOB
MarHusi, UMHKa M JKeJe3a ¢
COJISTHOM KHCIJIOTOM.
B3aumopeiicteue  pactBopa
CEepHOM KHUCJIOTBI c
pacTBopamu THoCyibdaTa
HATpUS pa3IMYHOM
KOHIIeHTpauuu.Bzanmoiencr
BUE€  PAacTBOPOB  CEpHOM
KHCIIOTBI H  THOCYJb(dara
HaTpUS  TPH  PA3IUYHBIX
TeMnepaTrypax. Mopaens
KHUTISIIETO CIIOST

25 | 3.Karanus KaranuzaTopsl. Karanus. | XapakrepuzoBaTb
I'omorenHsIit u | KaTaJl3aTopbl n
reTePOreHHbIN KaTamu. | KATaH3 KAk  CriocoObl LIEHHOCTH
IIpuMepsl  KaTaaTUTUYECKUX YHPABJICHHA CKOPOCTBIO Hay1HOTO
HpOLIECCOB s E’;MWICCKOH pes::g; TIO3HAHUS
(popmupoBaH

TMPOMBIIIICHHOCTH, TEXHHKE, | vexrpeiMETHBIX e KyTBTYDbI
ObiTy. ®epMEHTBI W HUX | cBs3e ¢ OHWOJIOTHEH 3710pOBbA
OTJIMYMS OT HEOPraHWYECKHMX | YCTaHAaBIMBATh oOlee, TpyOBOE
Katanusatopos. IIpumenenue | 0COOCHHOE U pocruraHue
KaTaliu3aTopoB u CAMHUYHOC A | 5koorHyYecKoe
(GepmeHTOB. J[eMOHCTpAIIUH. g)ligrs;{;::cxnx K&k | Bocrane
Paznoxenue NEPOKCHIR | oarami3aTOPOB,
BOAOpoAa ¢ IIOMOIIBIO | PackpbIBaTh UX POJIb B

HCOPTaHUYCCKUX
karanuzatopoB (FeCl2, KI) u

MIPUPOTHBIX 00BEKTOB,
coJepxKaIux KaTayiazy
(celpoe  Mmsico, KapTodelns).
WNurubuposanue

B3aUMOJICHCTBUS KeJe3a ¢
COJISTHOU KHCJIOTOU c

opraHu3aluy XU3HU Ha

3emie, a TaKKe B
MHUIIEBOH Hu
MEIUITTHCKOMN
MPOMBIIUIEHHOCTH.
[IpoBoauTh, HAOMIOAATH
H OITMCEIBATh
XUMHYECKHH
SKCIIEPUMEHT c
TIOMOIIBIO POIHOTO
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ITOMOILBIO ypOTpONHHa.
Konnexnus MPOAYKTOB
MATAHUS, TIOJYYCHHBIX C
ITOMOIILIO SH3HUMOB.

JlaGopaTopuble onbITHL. 13.
Ilomyuyenue kuciaopoma ¢

MNOMOIIBKO OKCHUIAa Mapratiia

A3bIKA U A3bIKa XMMHHU

(IV) m karama3el  ChIpOTO
KapTodens
26 | 4.06patumocth | OOpatumbie W HeoOpaTUMBbIE | XapaKTepU30BaTh
XUMHUYECKHX peaKkiuu. XHMHYECKOE | COCTOSHHUS TPAAAAHRCKOC
peaxiuii. paBHOBECHE U CIOCOOBI €ro | XUMHUYECKOTO BOCHHTAHHC
XHUMHYECKOE CMEIICHUsT  HAa  TpUMepe | paBHOBECUS U CIIOCOOBI LleHHOCTH
paBHOBecHE nosydyeHus: ammuaka. CunTes | ero CMEIICHHUS. Hay4HOro
aMMuaKa B | IIpenckaseiBath TO3HAHHS
npoMbllUieHHOCTH. [loHsTHE | HampaBieHue (bopMupoBa
00 ONTUMAJIbHBIX YCIOBHUAX | CMEIICHUS He KyJbTypbl
MIPOBECHUS XUMHYECKOT0 3710pOBbSL
TEXHOJOTMYECKOI0 MpoLecca. | paBHOBECHS npu TPyI0BOE
HemoHcTpauuu. OOpaTumble | U3SMEHEHUH  YCIOBUH |  pocnmranme
peaxkuuu Ha IpUMepe | IPOBEICHUS KOIOIHUIECKOE
MOJTyYeHUsl POJaHKIa Keleza | 00paTUMoit BOCIIMTAHME
(IIT) w  nabmomeHHsT 3a | XUMUYECKON pEaKIUu.
CMEIIIEHHEM paBHOBECUsl 1O | ApryMeHTHpPOBAaTh
WHTEHCUBHOCTHU OKpacKH | BBIOOp  ONTHUMAaJIbHBIX
OpPOAYKTa  pEaKklUH  IpU | YCIOBUH  NPOBEACHUS
W3MEHEHUH  KOHIIEHTPALMU | TEXHOJOTHYECKOTrO
peareHToB M NIPOAYKTOB. | mporecca. Habmronath
Bnusnue Temmepatypel U | U OIHCHIBATh
JABJICHUSI HAa JUMEPHU3ALHNIO | IeMOHCTPALIMOHHBII
okcupa aszota (IV XAMUYECKHAMN
9KCIIEPUMEHT
27 | 5.0xucmurensH | CTeneHb OKHUCICHUS W €€ | XapaKTepu30BaTh
o- onpeneneHue 1o (popmylie | OKMCIUTEIbHO- TPAANAHCKOC
BOCCTAHOBUTEND | coeUHEHUs. OKHUCIUTENbHO- | BOCCTAHOBUTENbHBIE BOCHHTAHIE
HbIE  pEaKIUU | BOCCTAHOBUTEIbHBIC pEeaKklMK KaK MpOLECCHI, LeHHOCTH
(OBP) peakuuu.  OkucIuTEeNb U | IpU KOTOPBIX HAy4YHOTO
BOCCTaHOBUTENb. OKHCIECHHE | U3MEHSIOTCA  CTENCHU IO3HAHMS
u BOCCTAHOBJICHHE. | OKHUCJICHUS aTOMOB. |  (hopmupoBaH
Cocrasnenune ypaBHeHU | COCTaBIATb YPAaBHEHUS | pe KyJIbTypBI
OKHCJIHTENIBHO- OBP C IOMOUIBIO 3710pOBbSL
BOCCTAHOBUTEJIbHBIX PEAKIMM | METOIa  3JIEKTPOHHOTO TPy10BOE
METOJIOM 3IEKTpOHHOrO | 6ananca. IIpoBomUTh, |  pocrmranme
Oananca./lemoHCTpanyy. HaOo1aTh U | 3kOIOIHUECKOE
[Ipocreiiiine OKUCIUTENBHO- | OMUCHIBATh BOCHHTANME
BOCCTaHOBUTEJIbHbBIE XUMHUYCCKHH
peakuuu:  B3aMMOJEHCTBHUE | SKCIIEPUMEHTC
[UHKAa C COJISIHOM KHCJIOTOW | IOMOIIBIO POJIHOTO

U Kelne3a ¢ cynbparoMm mMeau
(IT). JlabGopaTtopHbIE€ OIBITHI.
14. Peakumsa  3amelneHus
MEAH JKEJIe30M B pPacTBOpPE
cyabdara Meau (D).

SA3bIKa W A3bIKa XMMHWH
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15. Tlonmyuenue BOJIOpOJIA
B3aUMOJENCTBUEM KHUCIIOTEI C
IIMHKOM

28 | 6.DmekTponus DJIeKTPONM3 PacTBOPOB M | XapaKTepHU30BaTh
pacIuIaBoB AJIEKTPOJIUTOB Ha | SJIEKTPOJIH3 Kak
IpUMepe XJIOpUAA HaTpHs. | OKUCIUTEIBHO- I[eHHOCTH
DNEKTPOIUTUUECKOE BOCCTaHOBUTEIbHBIN Hay4HOro
MOJIyYeHHUE AITIOMUHHUS. | IpOLIECC. 1O3HARMS
[IpakTueckoe 3HauyeHue | [IpenckasbiBaTh hopmupoBaH
ANEKTPOJIN3A. KaTOJHBIE M aHOIHBIC |  ye kybTyphI
["anbBaHoOMmIIaCTHKA U | IPOIIECChl U OTPaXKaTh 3710pOBbSL
raJlbBaHOCTETH4. UX Ha TUCbME JUIA TPyI0BOE
JleMoHCcTpanuu. Mogens | paciuiaBoB M BOAHBIX |  pocruTadme
AJEKTPOJIn3epa. Mopenb | pacTBOpOB IKOTOTHUECKOE
AJIIEKTPOJIM3HOW BaHHBI IS | AJIEKTPOJIUTOB. BOCIIMTAHME
MOJIyYEHUS ATFOMUHUS PackpsiBath
MPaKTHUYECKOE
3HAUYEHHE DJIEKTPOJIN3a
29 | 7.00mue [Tomoxkenne  metauioB B | O0oOmare 3HaHHUS W
CBOMCTBa [lepuonnueckoid cucteMe U | Jenarb  BBIBOABI O
METaJIJIOB OCOOCHHOCTH CTPOCHHUSI HX | 3aKOHOMEPHOCTAX
aTOMOB M KPHUCTAJLJIOB; | MOJOKEHUS u
obmue (hu3uYecKue CBOWCTBA | H3MCHEHHIMA CBOICTB
METaJUIOB (moBTOpEHHUE). | METAJUIOB B MEPUOIAaX U
O6mue XUMHUUYECKHE | rpymnmax
cBOMcTBa  MeTauioB  Kak | [lepmonnueckoit
BOCCTAaHOBUTEJIEH: CHUCTEMBI.
B3aUMO/ICCTBUE ¢ | XapakTepu3oBarb
HeMeTaulaMu  (TajJioreHaMu, | o0Iue XUMUYECKHE
cepoi, KHCIJIOPOJIOM), | CBOMCTBA METANIOB KakK
B3aWMO/JICHCTBHE ILEJIOYHBIX | BOCCTAHOBUTENEH  Ha
u LIEJIOYHO3EMETBHBIX | OCHOBE CTPOCHHMS UX
METaJUIOB c BOJIOM. | aTOMOB M TIOJIOKEHUS
CBoiicTBa, BBITEKAIOUIUE W3 | METAJUIOB B
MOJIOKEHUST ~ METAJUIOB B | AJIEKTPOXUMUUYECKOM
ANEKTPOXUMUUYECKOM  pAny | psaay HaIpsKEHUS.
HaIpsHKEHUS [IpoBoauTh, HAOIIOIATH
(B3auMoiericTBUE clu ONHCHIBATh
pacTBOpaMH  KHUCIIOT U | XUMHYECKHI
coneit), METAJUIOTEPMHUSL. | SKCIEPUMEHT c
OO6mue cnocoObl MONy4YeHUs | TOMOILBIO POJIHOTO
MeTauioB.  JleMOHCTpaluu. | A3bIKa U S3bIKa XUMUH
B3anmopeiictBue Hatpus u
CypbMBbI ¢ XJiopoM. ['opeHue
MarHuss W  aJIOMHUHHS B
Kkucnopone. B3zanmoneiicteue
Meu c
KOHIIEHTPUPOBAaHHBIMHU
CEepHOH " a30THOM
kucnoramu. JlaGopaTopHbie
onbIThl. 16. O3HaKOMIIEHHE C
KOJUIEKLIMEH METaJJIOB
30 | 8.Koppo3us [TonsiTHe 0 KOppo3uu | XapaKkTepru3oBaTh "
METaJIOB METaJIOB KaK | OMUCBHIBATh  KOPPO3UIO TPAIIAHCKOC
BOCTIUTAHHUE
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OKUCITUTEIbHO-BOCCTAHOBUTE | METAJUIOB KaK
apHOM Tponecce. CrnocoObl | OKHUCIUTENIBHO-BOCCTaH TCHHOCTH
3aIUTHI oT Hee. | OBUTEIBHBIN  TIpoLecc Hay4HOTO
HemoncTtpanuu. Pe3ynbrarel | 1 COCOOBI  3aIUTHI TOSHAHMA
KOPPO3MHM  METayIoB B | METAJUIOB or | opmuposan
3aBUCHMOCTH OT YCIOBHil ee | Kopposun. OmmchiBath | ¢ KYIARTYPRI
MPOTEKAHUAXUMUYECKUE JEMOHCTPALIMOHHBII 310pOBbA
CBOICTBA HEMETAJUIOB KakK | XUMUYECKUI TpyAOBOC
OKHCITHTENEH. SKCIEPUMEHT. BOCITTAHHC
B3aumoneiictBue ¢ | XapakTepu3oBaTh JkoorHecKoe
METaIaMH, BOJOPONOM H | obmme  xumudeckue | SOCTHTAHHC
JpYTUMH HEMETaJlJIaMH. | CBOMCTBA HEMETAJIOB
CBoiicTBAa HEMETAJUIOB KaK | KAK  OKUCIUTENIEeH U
BOCCTaHOBUTEJICH. BOCCTAaHOBUTENEH  Ha
B3anmopencrteue C | OCHOBE CTpOEHHs HX
OPOCTBIMH U CJIOKHBIMH | aTOMOB U IOJIOXKECHHUS
BEILECTBAMU-OKUCIIUTENISIMA. | HEMETAJUIOB B DSy
Ob6mas XapaKTEPUCTHUKA | 3JIEKTPOOTPULATEIBHOC
raioreHoB.  JlemoHcTpanuu. | Tu.  HaOmiomate u
BzaumopeiictBue HaTpus U | OMUCHIBATH
CypbMBl C cepol. l'opeHue | XuMHYECKUI
ceppl, yria u (Qochopa B | SKCIIEPUMEHT c
Kuciopoze. B3zaumoneicTeue | MoMoOIIbIO pOAHOTO
XJIOPHOHM BOJBI C PAaCTBOPOM | SI3bIKA U SA3bIKA XUMUU
OpoMuIa W WOAMAA  KaJHs
(HaTpus). JlaGopaTopHbie
onbITel. 17. O3HaKOMIIEHHE C
KOJUICKIIMEH HEMETAIIJIOB

31 | 9.06mue XUMHUYECKUE CBOICTBA XapakTepu3oBaTh

CBOIiCTBa HEMETa/UIOB KaK o0rmiue XUMHYECKHE LICHHOCTH
HEMETaJIIOB P — CBOVCTBA  HEMCTAILIOB Eiﬁ:::;;’
B3aumoneiicteue ¢ Kax OKHCHHTGJEGH " dhopMupoBaH
BOCCTAHOBUTENIEH  Ha
MeETaJlIaMH, BOJOPOAOM U ocHOBe cTpoemms mx | '€ KYIBTYPHI
ApYTHMH HEMETaJlJIaMHu. ATOMOB ¥ TIOJIOMKCHIUS 310pOBbA
CBolicTBa HEMETAJUIOB KaK HEMETAZIOB B DSy TpynoBoE
BOCCTAHOBHTEIICH. 3MEKTPOOTpHIaTeNbHOC |  BOCTHTAHHC
B3anmopeiicteue ¢ Td.  Habmozmate n Zﬁgﬁﬁiﬁ;i?oe
MPOCTHIMU U CIOKHBIMHU OMHCBIBATE
BEILECTBAMU-OKUCIUTEIISIMH. XUMHTACCKHH
SKCTIEPUMEHT c
OO6mmas xapakTepuCcTHKa IIOMOIIBIO POJIHOTO
rajgoreHoB. JIeMOHCTpalHHy. SI3BIKA U SI3bIKA XUMUHU
B3anmoneicteue HaTpus U
CypbMBEI C cepoil. ['openue
cepsl, yris u ¢pocdopa B
Kkucnopojae. Bzaumoneiicteue
XJIOPHOM BOJIBI C pacTBOPOM
Opommuia U HOIUAA Kamus
(matpus). JlaboparopHbie
onbIThl. 17. O3HaKOMIIEHHE C
KOJUIEKIIMEW HEMETAJIOB
32 | 10.IloBTOpeHme U 0000IICHHE TEMBI O6001mare 3HaHUS O
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«XuMHUecKue peakuumn», TOJATOTOBKA K | KIAcCU(pUKALIUN "

KOHTPOJIbHOM pabore 3aKOHOMEPHOCTSIX
MPOTEKAHUS
XUMHYECKUX PEaKIUi B
OpraHU4eCKOu u
HEOPraHUYECKOMN

33 | 11.KoutponmsHass pabora Ne2 mo Tteme | [IpoBoauth pedekcuro

«XUMHUYECKUE pPEeaKIIUmu» COOCTBEHHBIX
JIOCTUKEHUI B
MO3HAHHUU
KJ1acCuUKaIUN u
3aKOHOMEPHOCTEM
MPOTEKAHUS
XUMHYECKUX  peaklui
B OpPraHMYECKOW U
HEOPraHUYECKOMN
XUMUU. AHATU3UPOBATH
pe3ybTaThl
KOHTPOJIbHON paboThl U
BBICTpauBaTh My TH
JOCTHKCHHS
KEJIaeMOro YpOBHS
YCHENTHOCTH

34 | 12.AHanu3 KOHTPOJbHOM paboTel. O000mIeHHe 1 | O000mAaTy 3HAaHUS O

cucTeMaTu3aIus 3HaHUI KJaccuukanuu u
3aKOHOMEPHOCTSIX
POTEKaHUs
XUMHYECKHUX PeakKlii B
OpraHU4YeCKOu u
HEOPraHUYEeCKOM

Bcero yacos 344

JlaGopaTopHbIX OMBITOB -17

[TpakTuyeckux pabot — 2

KoHTponbpHBIX padoT -2
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