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Ilnanupyembie pe3yJbTaThl OCBOEHHUS YU€OHOI0 MpeaMeTa

JIMYHOCTHBIE Pe3yJibTAThI:
OpHUEHTAaMs OOyJalommuxcss Ha JOCTIKEHHE JIMYHOTO CYACThs, peaaTu3aruio
MO3UTUBHBIX )KU3HEHHBIX MEPCHEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh
1 CIOCOOHOCTh K JMYHOCTHOMY CaMOOIIPEICICHUIO0, CITIOCOOHOCTh CTaBHUTh IEIU U
CTPOUTH KU3HECHHBIE TIJIAHBI;
TOTOBHOCTh U CIIOCOOHOCThH 00€CTIeUnTh ceOe U CBOUM OJMU3KUM JTOCTOWHYIO JKU3HB B
MPOLIECCE CAMOCTOSITEIbHOM, TBOPUYECKOM U OTBETCTBEHHOM JIESITEIbHOCTH;
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIMXCS K OTCTAaMBAHHMIO JIMYHOTO JTOCTOMHCTBA,
COOCTBEHHOT'O MHEHHH,
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCS K CaMOPa3BUTHIO M CAMOBOCIUTAHUIO B
COOTBETCTBHH C OOIICUYEITIOBEYSCKUMHU IICHHOCTSIMHU.
HPABCTBEHHOE CO3HAHUE U IIOBEJICHHME HAa OCHOBE YCBOCHHUS OOIICYEITOBEUECKUX
LIECHHOCTEH, TOJEPAHTHOTO CO3HAHHUS W TOBEJACHUS B TMOJUKYJIBTYPHOM MHUpE,
TOTOBHOCTH W CIOCOOHOCTH BECTH AWAJIOT C JPYTUMHU JIFOJbMH, JOCTHTaTh B HEM
B3aMMOINIOHUMAHHUSI, HAXOUTh OOIIKE eI U COTPYAHUYATH IS KX TOCTUKEHUS;
OPUHSATAE  T'YMAHUCTHYECKUX  LIEHHOCTEH, OCO3HaHHOE, yBAaXHUTEJIbHOE U
I00pOKeTaTeTbHOE OTHOIICHHUE K IPYTOMY YEJIOBEKY, €r0 MHCHHIO, MUPOBO33PECHHUIO;
CIIOCOOHOCTh K CONEPEKUBAHUIO W (POPMHUPOBAHHE TMO3UTHUBHOTO OTHOIICHUS K
JOASM, B TOM YHCJE K JIMIIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0pPOBbS U
UHBaJIMJAM; OEpEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K (DU3UUYECKOMY
U TICUXOJOTMYECKOMY 3J0pPOBBIO JAPYTMX JIIOACH, YMEHHUE OKa3blBaTh NEPBYIO
MIOMOIIb;
(hopmMupoBaHUE BBIPAXXEHHON B MOBEACHUU HPABCTBEHHOW MO3MIMH, B TOM YHUCIE
CIOCOOHOCTH K CO3HATEIBbHOMY BBIOOPY /100pa, HPABCTBEHHOI'O CO3HAHUS U
MOBEJCHUS HAa OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEH M HPaBCTBEHHBIX
YyBCTB (4E€CTH, 10JTa, CIPABEIIUBOCTH, MIJIOCEPIUS U IPYKET00Us);
pa3BUTHE KOMIIETEHIIMA COTPYJIHUYECTBA CO CBEPCTHUKAMH, JETbMHU MIIAJIIETO
BO3pacTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO IMOJE3HOW, Y4eOHO-
VCCIIEIOBATENBCKOM, MPOEKTHON U APYTUX BUAAX ACATEIbHOCTH.
MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTUSA HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHMYECKOMY TBOPYECTBY, BIIaJICHUE
JOCTOBEPHOU HMH(pOpMaIeil 0 MepeoBbIX JOCTUKEHUSX M OTKPBITHSIX MHUPOBOM U
OTEUECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAyUYHBIX 3HAHUAX OO0 YCTpOICTBE
MUpa 1 00I1IecTBa;
TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
MPOTSHKEHUU BCEH KU3HU; CO3HATEIIbHOE OTHOIIICHHE K HEMPEPHIBHOMY 00Opa30BaHUIO
KaK YCJIOBHIO YCIEITHOM TpodeccuoHaIbHOM U 00IECTBEHHOM AESITEIbHOCTH;
IKOJIOTUYECKasi KyJIbTypa, OEpeXHOE OTHOIICHUS K POJHOW 3emiie, MPUPOIHBIM
OoorarctBam Poccum u Mupa; TOHMMaHHME BIHSHHUS COIHATHHO-YKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MNPHUPOJHOW M COLMUAIBHON CpeJbl, OTBETCTBEHHOCThH 3a
COCTOSIHUE  NPUPOJHBIX  PECYpCOB; YMEHUSI W HaBBIKU  Pa3yMHOTO
MPUPOAONOJIb30BAHUS, HETEPIIUMOE OTHOLICHUE K JCHCTBUSAM, MPUHOCSIIUM BpE.
9KOJIOTUH; MPUOOPETECHUE OTBITA KOJIOTO-HATIPABICHHON JCSITEIHHOCTH;
ACTETUYECKOE OTHONICHUS K MHPY, TOTOBHOCTH K JCTETHYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.



— yBaXEHHE KO BceM ¢opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIllUTE CBOCH
COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOP Oyaymeld mnpodecchu Kak MyTh H CIIOCO0 pean3aluu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

— TOTOBHOCTH OOYYarOIIMXCS K TPYAOBOM MPOGECCHOHATBLHON AESITEIHPHOCTH KaK K
BO3MOKHOCTH Yy4YacTHsl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAAPCTBCHHBIX,
oOIIeHaMOHAIBHBIX TTPOOIEM;

— TMOTPEOHOCTh TPYAUTHCSA, YBAKCHHE K TPyAy U JIOJIM TpyAa, TPYAOBBIM
TOCTIKEHUSM, T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K Pa3HBIM
BUJIaM TPY/JOBOU JICATCIBHOCTH,

— TOTOBHOCTh K CaMOOOCTY)KMBaHHWIO, BKIIOYass OOYYCHHWE W BBIMOJHCHHE JOMAITHUX
00s13aHHOCTEH.

— (usnueckoe,  SMOIMOHAIBLHO-TICUXOJOTHYECKOE,  COIMAIbHOE  OJarormojydne
oOydJalmuxcs B JKU3HH O0pa30BaTENIbHOW OpraHU3AlUM, ONIYIICHHUE JACThbMHU
0€30MacHOCTH U TICUXOJIOTHYECKOT0 KoM(popTa, HHHOPMAIIMOHHON 6€30MacHOCTH.

MeTanpeaMeTHbie pe3yJabTaThI:

Perymstusubie YV /I:

OOyyaronuncsICMOXKeT:

— CaMOCTOSITCIILHO OIPENSATh IS, 3a7aBaTh MapaMeTPhl U KPUTECPUH, IO KOTOPBIM
MO>KHO OTPEJCIIUTh, YTO IENTh JOCTUTHYTA;

— OIICHWBATh BO3MOXKHBIE TIOCIEACTBHS JOCTMDKCHHS IIOCTABJICHHOW 1€ B
JeSITEIIbBHOCTH, COOCTBEHHOM KM3HU M )KU3HU OKPYKAIOIINX JIFO/IeH, OCHOBBIBAsICh Ha
COOOpaKEHUSAX ITHKU U MOPAJIH;

— CTaBUTH U (POPMYyIUPOBATH COOCTBEHHBIE 3a]a4H B 00pa30BaTEIHHON IEATEIHHOCTH U
KU3HECHHBIX CUTYyaIlUsX;

— OIICHWBATh PECYpChl, B TOM YHCIE BpeMs W Jpyrue HeMaTepHalbHBIE PECYpCHI,
HEOOXOIMMBIC JIJISl JOCTHKEHUS TTOCTABIICHHOM 1€,

— BBIOMpATh MyTh JOCTHKEHUS I1IEJH, TUIAHUPOBATh PEIICHHE ITOCTaBICHHBIX 3aj]ad,
ONTUMH3UPYS MaTepHAIbHBIC U HEMaTepUaJIbHBIE 3aTPaThl;

— OpraHu30BbIBaTh IP(HEKTUBHBIA MMOUCK PECYpCOB, HEOOXOTUMBIX ISl TOCTHIKCHHUS
MIOCTaBJICHHOM TICIIH;

— COINOCTAaBJSITh TOJIYYEHHBIH pe3yJbTaT JEATEILHOCTH C IIOCTaBJICHHOW 3apaHee
LETBIO.

[To3naBarenshbie YV /1!

OO0y4arnMics CMOXKET:

— HCKaTh M HaxOAWTh OO0O0OIIEHHBIE CHOCOOBI pelieHus 3aaad, B TOM YHCIIE,
OCYILECTBIIATh Pa3BEPHYTHI HMH(POPMAIMOHHBIM TOWCK U CTaBUTh HAa €r0 OCHOBE
HOBBIC (YueOHBIC ¥ TTO3HABATEIBHBIC) 33U H;

— KPUTHUYCCKH OIICHWBATh M HMHTEPIPETHPOBATH WHMOPMAIMIO C pPa3HBIX TO3UIUH,
pacrno3HaBaTh U (PUKCHPOBATH MMPOTUBOPEYHS B HHPOPMAIIMOHHBIX HCTOYHHKAX;

— HCTOJB30BaTh PA3JIMUHBIE MOJIETBHO-CXEMAaTUUECKUE CPEJCTBA JUIsl TPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOILICHWW, a TAaKXKE NPOTUBOPEYUI, BBISBICHHBIX B
WH(OPMAIIMOHHBIX HCTOYHHKAX;

— HAxXOJUTh W TPUBOJHUTH KPUTHYCCKHE AapryMEHTHl B OTHOIICHHH JCHCTBUH W
CYXXJICHHI JPYTroro; CIIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHUYCCKUM 3aMEUYaHUSIM B



OTHOIIEHUH COOCTBEHHOTO CYXKJICHHUS, paCCMAaTPUBATh UX KaK PECypC COOCTBEHHOTO
pa3BUTHS,

— BBIXOJHTH 32 PAMKH Y4€OHOTO MpeaMeTa U OCYIIECTBIATh IIeJIeHANIPaBICHHBIN TTOUCK
BO3MOXHOCTEH TSI IIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB ACUCTBHUS;

— BBICTpauMBaTh HMHAMBHAYaIbHYIO  0Opa3oBaTeIbHYI)  TPACKTOPHUIO,  YUUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI APYTUX YUYACTHUKOB U PECYpPCHBIC OTPAHUUYCHUS;

— MEHSATH U yAEePKUBATh Pa3HbIC MO3UIIMH B MIO3HABATEILHOMN JESTEIHLHOCTH.

KommyHnukatusubie YV /1!

OOyJaroIuiics CMOXKET:

— OCYUIECTBIIATH JCNIOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMHU
(kak BHYTpH 00pa3oBaTEIbLHON OpraHM3alliH, TaK W 3a €€ MpeeiaMH), Moa0upaTh
MapTHEPOB ISl IETIOBOM KOMMYHHKAIIUU UCXO/S U3 COOOPaKEHUI pe3yIbTaTUBHOCTH
B3aUMOJICUCTBUS, a HE IMYHBIX CUMIIATHM;

— TIpU OCYIIECTBICHUU TPYMNIOBOW PabOThl OBITH KaK PYKOBOAHUTENEM, TaK U UYJICHOM
KOMaH/Ibl B Pa3HBIX POJSAX (TEHEPATOp UACH, KPUTHUK, UCTIOJHUTENb, BBICTYNAIONINH,
SKCHEPT U T.J.);

— KOOPJIWHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX DPEATbHOTO, BHUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

— pa3BepHYTO, JIOTHYHO M TOYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BaHHEM
aJICKBaTHBIX (YCTHBIX M MMUCbMEHHBIX ) S3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(IMKTOT€HHBbIE CUTYyallMd W MPEAOTBpaIaTh KOH(MIUKTBI O HMX
aKTUBHOM (pa3bl, BHICTPaMBATh JICJOBYI0O U 0Opa30BaTEIbHYI0 KOMMYHHUKAIIMIO,
n30erast JMYHOCTHBIX OILICHOYHBIX CYXKJICHHIA.

IIpeameTHBIE pe3yabTaThI:
10 xnace
OO0y4aronuiicss HayqYuTCs:

— pacKpbiBaThb Ha MpPUMEpPAX pOJib XUMHUU B (POPMUPOBAHMHM COBPEMEHHON Hay4dHOM
KapTUHBI MUpPa U B MIPAKTHUYECKOH JCSITEILHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha TMpPUMEpax B3aWMOCBI3b MEXIYy XUMUEH U JIPYTUMH
€CTECTBEHHBIMHU HayKaMH;

— packpbiBaTb Ha TMpUMEpax TOJIOKEHUS TEOPUU  XUMHUYECKOrO0  CTPOCHUS
A.M. bytneposa;

— OOBSACHATH NPUYMHBI MHOTO0Opa3usl BELIECTB HA OCHOBE OOUIMX MpeACTaBIECHUN 00
UX COCTaBE U CTPOCHUU;

— MPUMEHSTh TMpaBWIa CHUCTEMATHYECKOW MEXIYHAPOJHOM HOMEHKJIATYphl Kak
CpE/ICTBA Pa3INUYCHUS U UISHTU(PUKAIIMHI BEIIECTB MO0 UX COCTaBY U CTPOCHHUIO;

— COCTaBJISAITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (DOPMYJIBI OPTaHMYECKUX BEIIECTB Kak
HocHTeNel HH(pOpMAIMU O CTPOEHUH BEILECTBA, €r0 CBOMCTBAX M MPHUHAIIEKHOCTH K
OTIpEJIeICHHOMY KJIacCy COEIMHEHUI;

— XapaKTepu30BaThb OPraHWYEeCKHWE BEUIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBaM,
yCTaHABJIMBATh MPUYNHHO-CJICACTBEHHBIE CBSI3U MEXKY JAaHHBIMHU XapaKTePUCTUKAMHU
BEIIECTBA;

— TMPUBOJUTH IPUMEPHI XUMUYECKUX PEAKIINi, PAaCKPHIBAIOIINX XapaKTePHbIE CBONCTBA
TUINUYHBIX TPEJCTABUTENIEH KJIaCCOB OPTraHUYECKUX BEIIECTB C IEJbI0  HUX
uaeHTU (puKauy 1 0O0BICHEHUS 00J1aCTH MPUMECHEHUS;



— TPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XMMHUSCKUX PEaKIMi Ha OCHOBE 3HAHHIMA
0 THIAX XHMHYECKOW CBS3M B MOJIEKYyJaX pEarcHTOB M HMX PCaKIHOHHOM
CITOCOOHOCTH;

— HCIIOJIB30BAaTh 3HAHHS O COCTaBE, CTPOCHHM W XUMHYECKHUX CBOMCTBAX BEICCTB JUIS
0€30IMacHOT0 MPUMEHEHUS B MIPAKTUYECKOM JACSITEILHOCTH;

— IPHUBOJUTH MPUMEPHI MPAKTHYECKOI'O0 HMCIOIB30BaHUS IMPOAYKTOB IepepadOTKH
He)TH W TPHUPOJHOrO Ta3a, BBICOKOMOJICKYJSIPHBIX COCAMHECHHH (ITOJMATHJICHA,
CHHTETHYECKOI0 KayuyKa, al[eTaTHOrO BOJIOKHA);

— IPOBOJUTH ONBITHI [0 PACIO3HABAHHWIO OPraHWYCCKHUX BEINECTB: TIJIMIEPHUHA,
YKCYCHOW KHCJIOTBI, HENPEACAbHBIX JKUPOB, TIIFOKO3bI, KpaxMajia, OCIIKOB — B COCTaBe
MHUIICBBIX IPOIYKTOB M KOCMETHYECKHUX CPEICTB;

— BJAJCTh MPaBHJIAMHU U IIPHEMaMH 0€30MacHON padOThl ¢ XUMHUYCCKUMHU BEIIECTBAMM
1 1a00paTOPHBIM 000PYI0BAHUEM,

— IPHUBOJUTH MPUMEPHI OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIHMid B IPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEICATCIbHOCTH OPraHu3MOB;

— TPOBOJUTH PACUYCThl Ha HAXOXKJICHUEC MOJIEKYJISIpPHOW (OpMyIbI yriieBoJOpoja IO
NPOJYKTaM CrOpaHHWsl W IO €ro OTHOCHUTEIbHOW IJIOTHOCTH M MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIINX B €r0 COCTaB,;

— BJAJETh MpaBHJIaMU 0€30IIaCHOTO OOpaIlCHHUS C €AKUMHU, TOPIOYUMHU U TOKCHUYHBIMH
BEIECTBAMH, CPEJICTBAMU OBITOBON XMMHH,

— OCYHIECTBJIATh MOMCK XMMUYECKOW MHPOPMAIMH 10 Ha3BaHUSAM, UIACHTU(UKATOPAM,
CTPYKTYPHBIM (hOopMyJiaM BEIIECTB;

— KPUTHUYECKH OIEHWBAaTh W HMHTEPIPETHPOBATH XUMHUYECKYI0 HWH(POPMAIIHIO,
COJIEPKAIIYIOCS B COOOINEGHMAX CPEACTB MaccOoBOWM HMHQOpMAIUMH, pecypcax
WNuTepHeTa, Hay4YHO-TIONYJSPHBIX CTAThSIX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IEJAX BBIIBICHHUS OIIMOOYHBIX CYXICHUH u (DopMUpOBaHUS
COOCTBEHHOH TIO3UIINH;

— TIPEJACTaBIISAThH MyTH PELICHUS TIO0ATBHBIX MPOOJIEM, CTOAIINX TIePe]l YeIOBEYCCTBOM:
IKOJIOTHYECKUX, DHEPreTUYCCKUX, CHIPHEBBIX, M POJb XHMHH B PEIICHHH ITUX
poOsIeM.

Obyuaowuicanoyuum 03MONCHOCb HAYUUMbCS!

— UWLTIOCMPUPOBAMb HA NPUMEPAX CIMAHOGIEHUE U IBOJIOYUIO OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCTOPUHECKUX IMANax ee pa3eumusi,

— UCNONIL308aMb MemoObl HAYYHO2O NO3HAHUSL NPU BbINOJHEHUU NPOEKMO8 U YueOHO-
uccne0o8amenbCKux —3a0ay NO  U3YHEHUN) CBOUCMS, CHOC0O08 NOJAYYeHus U
PACNO3HABAHUSL OP2AHUYECKUX BeUeCns,;

— YCMAHABIUBAMb 2EHEMUUECKYIO C853b MeNCOY KIACCAMU OP2AHUYEeCKUX 8euyecms OJis
000CHOBAHUS NPUHYUNUATLHOU B03MONCHOCMU NOJYYEHUSL OPCAHUHLECKUX COCOUHEHULL
3A0AHHO20 COCMABA U CIMPOCHUS,

— YCMAHABIUBAMb 83AUMOCEA3U MeAHCOY hakmamu u meopuetl, NPULUHOU U C1leOCmeuem
npu aumanuze NpPoOAeMHbIX CUMYaAyutl U 0OOCHOBAHUU NPUHUMAEMbBIX peuleHull Ha
OCHOBE XUMUYECKUX 3HAHUIL.

11 knace
BBITTyCKHUK HAyIUTCS:

— pacKphIBaTh Ha MPUMEpPaxX pPOJIb XUMHH B (OPMHUPOBAHHHM COBPEMEHHON HaydHOM

KapTUHBI MHPa U B IPAKTHYCCKON JICATEILHOCTH YEIIOBEKA;
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JEMOHCTPUPOBATh Ha TMPUMEpPaX B3aUMOCBI3b MEXKIYy XUMHEH U APYTUMH
€CTECTBEHHBIMHU HayKaMH;

pacKkpeiBaTh Ha TMpUMEpax TMOJOXKEHUS TEOPHUH  XUMUYECKOTO  CTPOCHUS
A.M. bytneposa;

noHuMaTh ¢uznueckuit cmpica [lepuoandeckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCHUMOCTb CBOMCTB XHMHUYECKUX SJIEMEHTOB U 0Opa30BaHHBIX
MU BEIIECTB OT 3JEKTPOHHOTO CTPOCHHUS ATOMOB;

OOBSICHATH MPUYUHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOMIMX MpEJCTaBICHUN 00
WX COCTaBe U CTPOCHUH;

NPUMEHATh TpaBWjia CUCTEMATHYECKOW MEXAYHApPOJHOM HOMEHKIATYphl Kak
CpEIICTBA PA3IMYCHUS W UJCHTU(UKAIINY BEIIECTB M0 UX COCTABY U CTPOCHHUIO;
COCTaBIISITh MOJIEKYJSIPHBIE U CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKHUX BEIIECTB Kak
HOcHTeNeH nH(pOpMAIMU O CTPOSHUH BEIIECTBA, €T0 CBOMCTBAX M MPHUHAAIEKHOCTH K
OIpeIeJICHHOMY KJIacCy COEIMHEHMUIA;

XapaKTepU30BaTh OPraHWYECKHWE BEIIECTBA IO COCTaBY, CTPOCHHUIO W CBOWMCTBaM,
yCTaHABIIMBATh IPUUYNHHO-CIICJICTBEHHBIC CBA3U MEXKAY JaHHBIMHU XapaKTePUCTUKAMHU
BEIICCTBRA,;

NPUBOJIUTH MPUMEPHl XUMHUUECKUX PEAKIINH, pACKPHIBAIONINX XapaKTePHBIEC CBOWCTBA
TUTIMYHBIX TIPEACTABUTENICH KJIACCOB OPTaHMYECKHX BEIIECTB C IEIbI0 HX
UACHTU(PUKAIIMY U 00BICHEHUS 00JIaCTH TPUMEHEHUS;

HMPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI XUMHUUECKHUX PEaKIil HA OCHOBE 3HAHUM
O TUNAX XMMHYECKOM CBSI3M B MOJIEKYJax pEareHTOB U HX pPEaKIMOHHOU
CIIOCOOHOCTH;

UCTOJIb30BAaTh 3HAHUS O COCTaBE, CTPOCHUU M XUMHUYECKHX CBOMCTBAaX BELIECTB IS
6e301acHOro MPUMEHEHHUS B IPAKTHYECKOH JeATeIbHOCTH;

NPUBOAUTH MPHUMEPHl TMPAKTUYECKOT'O HCIIOJIIb30BaHUSI MPOAYKTOB MepepaboTKu
HepTH W TPUPOIHOTO Taza, BHICOKOMOJEKYJSAPHBIX COEAMHEHUH (TMOIMITUIICHA,
CHHTETUYECKOT0 KaydyKa, alleTaTHOTO BOJIOKHA);

NPOBOJIUTH OMBITHl 10 PACIO3HABAHUIO OPraHMYECKHX BEIIECTB: TJIMIEPHHA,
YKCYCHOM KHCIJIOTHI, HEMIPeIeIbHBIX )KUPOB, TIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTaBe
MUILIEBbIX TPOAYKTOB U KOCMETUYECKUX CPEJICTB;

BJaJIeTh MpaBUJIAMHU U IpUeMaMH 0e30MacHOi paboThl ¢ XUMUYECKUMHU BEILIECTBAMMU
1 1a00paTOPHBIM 000PYI0OBAaHUEM;

YCTaHABIMBATh 3aBUCUMOCTb CKOPOCTHM XHUMHUYECKOH peakuuh U CMEIICHUS
XUMHYECKOTO PABHOBECHSI OT pa3IMYHBIX (PAKTOPOB C IEJIbI0  OMNPEICICHUS
ONTHUMAJIbHBIX YCIIOBUN MPOTEKAHUS XUMUYECKUX MPOIIECCOB;

MPUBOJUTH MIPUMEPHI THAPOJIN3A COJIEH B MOBCEIHEBHON KU3HU YEIOBEKA;
MPUBOJUTH TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUid B MPUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KUZHEIEATEIbHOCTH OPraHU3MOB;

MPUBOJIUTH MPUMEPHl XUMHUYECKUX PEaKINi, pacKpbIBAIOIIUX OOIIMEe XUMHYECKHUE
CBOICTBA MPOCTHIX BELIECTB — METAJUIOB U HEMETAJIOB;

MPOBOJUTH pPAcUEThl Ha HAXOXKJACHHE MOJIEKYISPHOW (QOpMyIbl yrieBoAOpoJa IO
MPOJIYKTaM CTOPaHUA W IO €ro OTHOCHUTEJIbHOW IUIOTHOCTH M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIAIIUX B €T0 COCTAB;

BJIQJICTh MpaBUJaMU 0€30MacHOr0 OOpalieHusl ¢ €IKUMHU, TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMU, CPEJICTBAMU OBITOBOM XMMHH;
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— OCYUIECTBJIATh MOUCK XUMUYECKOW MHGOPMAIMK 10 Ha3BaHUSAM, WIACHTU(UKATOpAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPUTHYECKHM OIEHWBAThb W HHTEPIOPETHPOBATH XUMHUYECKYI0 HH(POPMAIHIO,
CONICPKAIIYIOCS B COOOINEHHAX CPEeACTB MacCOBOM HHQOpMAIUHU, pecypcax
HNHTepHeTa, HAy4YHO-TIOMYJSIPHBIX CTAThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIENIAX BBISBICHHUS OIIMOOYHBIX CYXICHUN # (DOpMUpOBaHUS
COOCTBEHHOM MO3UINH;

— TIPEACTABIATH MyTH PELICHUS TI00ATBHBIX MPOOIEM, CTOAIINUX Tepe]l YeTOBEYECTBOM:
JKOJIOTUYECKUX, IHEPTETUYECKUX, CBIPHEBBIX, W POJb XUMHHM B PELICHUH ITUX
nmpoosem.

Buvinyckuux nonyuum 603mMONCHOCMb HAYYUMBCA:

— ULTIOCMPUPOBAb HA NPUMEPAX CIMAHOBAEHUE U IGONIOYUI0 OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX 3MAanax ee pa3eumusl,

— UCNONb306AMb MEMOoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMOE U Y4eOHO-
uccne0o8amenbCKux 3a0ay  NO  U3YYEHUIO  CBOUCMS, CNOocoO08 NOAYYeHus U
PACNO3HABAHUA OP2AHUYECKUX BEWeCMB;

— 00bACHAMb NpUpoOy U CNnocodbl 00PA308AHUA XUMUYECKOU C8A3U. KOBAJIEHMHOU
(NoNApHOU, HENOJAAPHOU), UOHHOU, MemMALIUYecKou, B000POOHOU — C UYelbio
onpeoeneHus XumMmuieckol akmusHoCmuy euecms;

— YCMAHABIUBAMb 2EHEMUUECKYIO CE53b MeAHCOY KIACCAMU OP2AHUYEeCKUX 6euecms OJis
000CHOBANUS NPUHYUNUATLHOU 803MONCHOCMU NOJYYEHUS OP2AHUYECKUX COEOUHEHUL
3a0anH020 cOCMasa u CMpoeHuUsl;

— YCMAHABIUBAMb 83AUMOCEA3U MeHCOY hakmamu u meopueti, NPULUHOU U C1e0Cmeuem
npu aumanuze NnpooaeMHbIX CUMYyayutl U 0OOCHOBAHUU NPUHUMAEMbBIX peuleHull Ha
OCHOB€ XUMUYECKUX 3HAHUU.

Copepxxanue yueOHOIro npeamera
10 kiace

OcHoBbI oprannyecko xummuu. [losBneHue u pa3BuTHE OPraHUYECKON XUMUHU
Kak Hayku. [Ipeqmer opranndeckoi XumMuu. MecTo U 3Ha4Y€HHE OPraHUYECKOW XUMUU B
CUCTEME €CTECTBEHHBIX HAyK. XMMUYECKOE CTPOCHHE KAK MOPSAIOK COEAUHEHUS aTOMOB
B MOJIEKYJIE COIJIaCHO MX BAJIEHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUU XMUMHUYECKOIO
CTPOCHHsI OpraHudeckux coeavHeHud A.M. bytnepoBa. VYriepoaHbIl  CKeJeT
OpraHM4yeckor MoieKynbl. KpaTHOCTP XMMHMUYECKOW CBSI3HM. 3aBHUCUMOCTb CBONCTB
BEILIECTB OT XUMHUYECKOIO0 CTpPOeHHUs MoOJIeKysl. M3omepus m msomepsnl. Ilonartue o
¢yHkumoHanbHOM rpynne. llpuHuunel KiaccuuKalMK OPraHUYECKUX COEIUHEHHUU.
CucreMatnyeckas MEXIyHapo Hasi HOMEHKJIAaTypa U MPUHLHUIIBI 00pa30BaHUs Ha3BaHUI
OPraHUYEeCKUX COCAUHEHUM.

Yraesonopoabl. Ankansl. CTpoeHHE MOJEKYJbl MeTaHa. ['oMoIornueckui psj
aJIKaHOB. I'omounoru. Homenxkiarypa. MN3omepuss  yriaepogHoOro  CKelera.
3aKOHOMEPHOCTH HW3MEHEHUS (PU3MYECKUX CBOWCTB. XWMHYECKHE CBOICTBa (Ha
MpUMepe METaHa M 3TaHAa): peaKIMH 3aMelleHus (rajloreHUpoBaHue), AETUIPUPOBAHUS
KaK CIOCOOBI MOJIYYEHHs] BaXXHEHIINX COCAMHEHHM B OpraHMYeCcKOM CHUHTe3e. ['opeHue
MeTaHa Kak OJWH K3 OCHOBHBIX HMCTOYHHUKOB TeIJIa B IMPOMBIIUICHHOCTH U OBITY.
HaxoxxneHue B npupojae W npuMeHeHHE ankaHoB. [loHATHE O HUKIOAIKaHaX.AJKEHBI.
Crpoenune Monekynasl 3TuieHa. [‘omosormdeckuid psx ankeHoB. Homenkiartypa.
N3omepus yriepomHOro ckejiera W IIOJOXEHHUs KpaTHOW CBSI3M B MOJIEKYIIE.
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XuMyUYeckue CBOMCTBa (Ha TpuUMepe OTWICHA): pEakuud MPUCOCTUHEHHUS
(ramoreHupoBaHMEe, TUAPUPOBAHUE, THApATAIMS, THAPOTATIOTEHUPOBAHUE) KaK CIOCOO
MOy YEHUS (G YHKIHOHATBHBIX MIPOM3BOIHBIX YTJIEBOJIOPOJIOB, TOpPEHUS.
[Tonumepuzanus >TuIeHa Kak OCHOBHOE HAIPaBJIEHUE €r0 UCNOiIb30BaHus. [lonuyTiiiexn
KaK KPYNHOTOHHQXHBI MPOJYKT XUMHUYECKOTO TMpou3BojacTBa. lIpumeHeHue
STHIICHA. ATIKaIueHbl U Kayayku. [loHsTHe 00 ankagueHax Kak YriieBOJOPOAAX C ABYMS
TBOMHBIMU  cBsi3siMU. [lomuMmepumsamus auBuHWIa (OyrtaameHa-1,3) kak cmoco0
MOJIyYEHUs CHHTETMYECKOro Kayudyka. HaTypanbHbIi M CHUHTETUYECKHH KaydyKHu.
Bynkanuzauus kaydyka. Pe3una. [Ipumenenue kayuyka u pe3usbl. ATKuHbL. CTpoeHue
MOJIEKYJIbl aneTuiieHa. ['omonornueckuil psiax ankuHoB. Homenknatypa. M3omepus
YIIEPOJHOTO CKENeTa U MOJIOKEHUSI KPaTHOM CBA3M B MOJIEKYJIe. XMMUUYECKUE CBOMCTBA
(Ha mpuUMepe aleTUsIeHa): peaklui MPUCOECTMHEHHS (TaJOTeHUPOBAHKE, THIPUPOBAHUE,
TUApaTalys, THIPOTAIOreHUPOBAHNE) KaK CIOCO0 MOJydYeHHUs MOJMMEPOB U APYTHX
MOJIE3HBIX TPOJIYKTOB. ['OpeHHe aleTWieHa KaK HCTOYHUK BBICOKOTEMIIEPATYyPHOTO
IJJAMEHU 1711 CBapKU M pe3ku MeTaiuioB. [Ipumenenue aneruneHa.Apenbl. ben3on kak
PEACTaBUTEIb APOMATHYECKUX YIiIeBOJA0poJoB. CTpoeHHME MOJIEKYJbl OeH30Ja.
XWUMHUYECKHE CBOMCTBA: pEaKIMU 3aMelleHus (TrajJlor€eHHpOBaHUE) KaK CIOco0
NOJIyYEHUsI XMMUYECKUX CPEACTB 3allUThl PACTEHUN, MPUCOCAUHECHUS (TUIPUPOBAHUE)
KaK JI0Ka3aTelbCTBO HEMPENEIbHOro Xapakrtepa OeH3ona. Peakuust ropeHwus.
[Ipumenenue O6eH3zona.

Hemoncrpanun (¢ wucnoab3oBanueMm I[[OP). JlemoHCTpaulMOHHBIE OIBITHI:
I'openne merana, stuiena, auneruieHa. OTHOLIEHHME METaHa, JTUJIEHA, alleTWICHA U
OeH30Jla K pacTBOpY MepMaHraHata kaiauss u OpomHol Boje. [loiayuenue sTuneHa
peakuen JAeruapaTaldd dSTaHola M JCHOJIMMEPU3alMU IOJUATUIIEHA, aleTUIeHa
KapOuIHbIM criocoOoM. Pa3znokeHne kaydyka IpH HarpeBaHUM, MUCHBITAHUE MPOIYKTOB
pas3nokeHus Ha HenpeneabHocTh. Komnekuus o0pa3noB HepTH U HEPTENPOTYKTOB.

JlaGopaTopHbIe ONBITHI.

1. UsroToBrenue Mojenei MOJIEKyJl yriaeBoA0OPOI0B.
2. Omnpenenenre 3IeMEHTapHOTO COCTaBa OPraHUYECKUX COSMHEHUN.
3. O3nakomienue ¢ koyekueit « Hedts 1 mpoxykThl e€ mepepaboTKmy.

IIpakTuyeckas padora Nel. KauecTBeHHOE OmNpeiesieHne yriiepoa, BOAOPOJa U
XJIOpa B OPTaHUYECKUX BELIECTBAX.

Tunel pacyeTHLIX 3aga4:Haxoxnenue MOJIEKYJIIPHOU bopmybl
OpPraHMYECKOro BEIIECTBA IO €r0 MNIOTHOCTH U MAaCCOBBIM JOJISIM DJIEMEHTOB, BXOISAIIUX
B €r0 COCTaB, WJIU I10 IPOJLYKTAM CTOPaHUSI.

Kucioponocoaep:xauue COeIMHEeHMS. CrupTsl. Knaccudukanus,
HOMEHKJIaTypa, HW30MepUsl COUPTOB. MeETaHON M 3TaHON Kak IpeACTaBUTEIU
MpeleIbHbIX OJHOATOMHBIX CIUPTOB. XMMUYECKHUE CBOMCTBA (Ha MpUMEpEe METaHoJa U
ATaHOJA): B3aWMOJCIHCTBME C HATpUEeM KaK CcHoco0 YCTaHOBJCHUS HaIU4uUs
THIPOKCOTPYMIIBI, peakusi C TrajJoreHoBOJOpPOJaMU KaK CIoco0  MOJdy4YyeHus
pacTBopuUTeNel, Aeruaparanus Kak crnoco0 MojaydeHus 3TujieHa. Peakiusi ropeHus:
CIIUPTHI KaK TOIUIMBO. [IpruMeHeHne Mera”osa u 3taHosna. PU3NOIOrH4YecKOe IEUCTBUE
METaHoJa W D3TAHOJA HAa OPraHW3M 4YeJOBEKa. OTWICHIJIMKOJIb M TIIHLEPHUH Kak
MPEACTABUTENN MPEACIbHBIX MHOIOATOMHBIX cHUpTOB. KadyecTBeHHass peaknus Ha
MHOI'OATOMHBIE CIIMPTHl U €€ MPUMEHEHUE JUIsl PaclO3HaBaHUs TJIUMLEPUHA B COCTaBE
KOCMETHYECKUX  cpeAcTB.  [IpakTudyeckoe  NpUMEHEHWE  STUJICHIVIMKOIS U
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riuuepuHa.®enon. Crpoenne Monekynbl (enona. B3aumHoe BiusHHE aTOMOB B
MoJiekyJe (eHona. XUMUUECKHE CBOMCTBA: B3aMMOJICHCTBUE C HATPUEM, THIPOKCUIOM
HaTpusi, Opomom. Ilpumenenue ¢denona.Anpaerunpl. Metananb (dopmanpaerun) u
STaHalb (ALETAIBAETU) KaK MNPEJCTaBUTENN MPENEIbHBIX albIeruaoB. KauecTBeHHbIE
peakuuy Ha KapOOHUIIBHYIO TPy (peakius «cepeOpsiHOTO 3epKaiay, B3auMOICHCTBHE
c ruapokcuaoM mean (1) u ux npumenenne st OOHAPYKEHUS TPEACTBHBIX abJACTHIOB
B TPOMBIIUICHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTh anbAerufoB. [Ipumenenue
dopmanpaeruna u anetanbiaeruaa. KapOoHOBbIe KHCIOTHL. YKCyCHas KHCIOTa Kak
MPEACTAaBUTENh TPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XUMHYECKHE
CBOMCTBa (Ha NHpUMEpPE YKCYCHOW KHCJIOTHI): pEaKUUH C METaUIaMHU, OCHOBHBIMH
OKCHJIAMH, OCHOBaHUSAMH U COJISIMU KakK MOJTBEPKJIECHUE CXOJICTBA C HEOPTaHUYECKUMHU
kucnotamu. Peakius sTepuduKany Kak CMoco0 TMOJTy4YeHHUs CIOXKHBIX J(PHUPOB.
[Ipumenenne ykcycHo kucnoTel. [IpenctaBieHwe O  BBICHIMX — KapOOHOBBIX
kucnotax.Crnoxxnbie 3Quphl U kupbl. CroxxkHbIe 3QUPHI KaK MPOAYKTH B3aUMOJCHCTBUS
KapOOHOBBIX KHCIIOT €O cnupTtamu. [IpumeHeHue CIOXHBIX A(pUpOB B THUIIEBOU U
nap@roMepHO MPOMBINUICHHOCTH. JKUPBI Kak CIOXKHBIC d(PHUPHI TIIMIIEpUHA U BBICIINX
KapOOHOBBIX KHUCIOT. PacTurenbHble M KUBOTHBIE XKUPbI, UX COCTaB. Pacrno3HaBaHue
pPaCTUTEIBHBIX JKUPOB HAa OCHOBAaHUM HX HEMpeAesbHOro xapakrepa. llpumeHenue
KUPOB. ['MApPONU3 WM OMBUICHHE XHUPOB KaK CIMOCOO MPOMBINIJICHHOTO MOTyYEHUs
coJieil BBICIIMX KapOOHOBBIX KHUCIOT. MBUIA KaK COJHM BBICIIUX KapOOHOBBIX KHCJIOT.
Moromue cBoiictBa Mbuta. YraeBoasl. Kiaccudukamus yriaeBogoB. HaxoxxaeHue
yIJ€BOJAOB B Ipupoje. [ noko3a kak anpaerugocnupt. bpoxkenue rimoko3sl. Caxaposa.
I'mpponus caxapo3pl. Kpaxmanm wu nemnrono3a Kak OHMOJIOTMUECKHE MOJMMEPHI.
XUMHUYECKHE CBOMCTBA Kpaxmayla W LEJUII0JI03bl (TUAPOIN3, KaUECTBEHHAsI peakuus ¢
HoIOM Ha KpaxMmal M €€ IpUMEHEHHE sl OOHapyKEHHs KpaxMmana B IMPOAYKTax
nutanusi). Ilpumenenne wu  Ouosiormueckas posib  yrieBoaoB. [lonstue 00
UCKYCCTBEHHBIX BOJIOKHaXx Ha IpHUMeEpe aleTaTHoro BojokHa.Maentuduxanus
OpPraHMYECKHX COEIMHEHUN. ['eHeTnyeckas CBs3b MEXAY KiIaccaMH OpraHUYeCKHUX
coequHEeHUH. TUIbl XUMUYECKUX PEAKIIMI B OPraHUYECKON XUMUHU.

Jemoncrpanun (¢ wucnoab3oBanuem I[[OP). JlemoHCTpalMOHHBIE OIBITHI:
Oxucnenue crnupTta B anpiaeruja. KadecTBeHHas peakiusi HA MHOTOATOMHBIE CIUPTHI.
PactBopumocTh (eHona B Bojae Ipu OOBIYHOW TeMmmepaType U Ipu HarpeBaHUHU.
KauectBennble peakuuu Ha (enon. Peaknus «cepeOpstHOro 3epkajia» albIeruioB U
III0KO3bl. OKHCIIEHHE albJETUI0B U TIIIOKO3bl B KHUCJIOTHI C MOMOIIBIO THAPOKCHIA
Meau (II). IlomydeHue yKCyCHO—ATHIIOBOIO M YKCYCHO — HM30aMUJIOBOTO 3(UpPOB.
KauecTBeHHas peakius Ha KpaxMall.

JlaGopaTopHbIe ONBITHI.

4. CpoiicTBa 3TWJIOBOTO CIIUPTA.

5. CBoiicTBa TIIMIIEpUHA.

6. CBoiicTBa popmanbpaeruaa.

7. CBoiicTBa YKCYCHOM KHUCIIOTBHI.

8. CpaBHEHHE CBOMCTB pacTBOPOB MbLjIa U CTUPAJIBLHOTO MOPOIIKA.
9. CBoiicTBa TIIIOKO3BI.

10.  CgoiicTBa Kpaxmaina.
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Tunbl pacuerHsbix 3agau:PacueTs MaccoBoil J0au (Macchl) XHUMHYECKOTO
coenuHeHuss B cMmecu.PacueTsl OOBEMHBIX OTHOIIEHH Ta30B TMpPH XUMHYECKHUX
peaKIusX.

A3oTcoaep:kamniue coelMHeHHsl. AMUHBL. AHWINH. AMUHOKHCIIOTHI W OEIKH.
CocTaB 1 HOMEHKJIATypa. AMUHOKHUCIOTHI Kak aM(pOTepHbIE OPraHMYECKHE COSTUHEHUS.
[lentuanas cBs3p. buonormdeckoe 3HaueHHE 0-aMHUHOKHUCIOT. OOIacTH MpUMEHEHUs
aMUHOKHUCIOT. benku kak mpupoaneie Ouomonumepsl. CocTaB M CTpOeHHE OENKOB.
XWMHYECKHE CBOMCTBA OEIKOB: THAPOIW3, AeHaTyparus. OOHapyKeHHe OEIKOB IpH
TTOMOIIM KaueCTBEHHBIX (IIBETHBIX) peakiuii. [IpeBpaiienuss O€MKOB MUIIM B OPTaHU3ME.
buonorudeckue pyHKINNU OSITKOB.

Jdemoncrpanun (¢ ucnoab3oBanvem I{OP). JleMOHCTpallMOHHBIE OIBITHI:
B3anmopeinictBue amMmMuaka M aHWJIMHA C COJSAHOW KHCIOTOW. Peakuusa aHunnHa C
OpomHoOil BoaoH. JlokazaTtenbcTBa Hamuuus (PYHKIIMOHAIBHBIX TPYINN B PacTBOpax
aMUHOKHUCIOT. PacTBopeHne u ocaxjaeHue OenkoB. L[BeTHbIe peaknuu OENKOB:
KCaHTONPOTEHHOBAs U OnypeToBasi. ['opeHne NTUYHEro nepa U MIEPCTIHON HUTKH.

JlabopaTopHbIe ONBITHI.

11. CoiicTBa GeKOB.

IIpakTuyeckas padora Ne2. PemeHune 5SKCIEpUMEHTAIBHBIX 3a/ad  Ha
pacro3HaBaHUE OPraHUYECKUX BEIIECTB.

Xumusi W Ku3Hb. HayuHble MeTOAbl TMO3HAHUST B XUMUHU. KICTOYHUKH
xumuyecko uHpopmanuu. Ilouck uHPOpMaMM MO Ha3BaHUAM, HIECHTU(PHUKATOpaAM,
CTPYKTYpHbIM opmysiaM. MojenupoBaHue XHUMHYECKUX TMPOLECCOB U SBICHUH,
XUMHUYECKUM aHAIU3 U CUHTE3 KaK METOAbl HAyYHOI'O IMO3HAHUS.XUMHS U 37J0pPOBbBE.
JlexapctBa, (QEepMEeHTHI, BUTAMUHBI, TOPMOHBI, MHUHEpaJbHbie BOJABL. [IpoOiemsl,
CBSI3aHHBIE C TMPUMEHEHHEM JIEKAPCTBEHHBIX NpEnaparoB. BpenHble MNPUBBIYKA U
(bakTOophl, pazpyliarolme 30poBbe (KypeHHe, ynoTpeOieHue ajKkorossi, HApKOMaHHUS).
PammmonanbHoe mnurtanue. [lumessie n00aBkH. OCHOBBI MHUINEBOW XUMHUU.XUMHUS U
sHepretuka. I[lpupoaHble HMCTOYHUKHM YrieBOoAOpoAOB. lIpupoaHbplii M MONMYTHBIN
He(TAHOW Tras3pl, UX COCTAaB M Hcnoib3oBaHue. CoctaB HePTH M ee mepepadoTKa.
Hedrenponykrel. OxrtaHoBoe uuciao OeHzuHa. OxpaHa OKpyKarouied cpeasl Ipu
HedTenepepabOTKe U TPAHCIIOPTUPOBKE HEPTEMPOAYKTOB. AJIbTEPHATUBHBIE UCTOYHUKH
SHEPTHH.

11 xaacc

Crpoenne BemecrBa. CrpoeHue BemectBa. COBpeMEHHAas MOJENb CTPOEHUSA
aToMa. JJEKTpOHHAass KoH(urypauus aroma. OCHOBHOE M BO30YKJIEHHBIE COCTOSIHHS
aToMoB. Knaccudukariyss XMMHYECKUX DJIEMEHTOB (s-, P-, d-3memeHThI). OCOOCHHOCTH
CTPOEHHUSI SHEPTeTUYECKUX YpoBHEW aToMoB d-anemeHToB. llepuonmueckas cucrema
xumuyecknx diemMeHToB J[.M. MenneneeBa. ®usnueckuid cmbican [lepuoanueckoro
3akoHa JI.M. MenneneeBa. IlpuunHBI M 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
JJIEMEHTOB M WX COCAMHEHUH II0 NEPUOJAM M rpynmnaM. OJEKTPOHHAs NpHUpoaa
XUMHUYECKOU CBSI3U. DNEKTPOOTPULIATENbHOCTE. BUIbI XUMHUUECKON CBSI3U (KOBaJICHTHAS,
WOHHAsi,  MeTaJulMyecKasl, BOJOpPOJHAsg) W  MEXaHU3Mbl ee  oOpa3oBaHUS.
Kpucrannuueckue u amopdHsbie BemecTBa. TUIIBI KPUCTATUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsl, MOHHAsI, METAJTTNYECKasi). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEILECTBA
oT THUIIA KPUCTAJUTNYECKON PELIETKH. [TpuunHel MHOT000pa3us
BemiecTB. [lonumepsr. lucnepcubie cuctembl. [loHsTHe O Komowaax (307U, TENH).
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Uucteie BemectBa U cmecun. (CmocoObl  pasmeneHuss cmecu. VctuHHBIE
pactBophsl.PacTBopenue. CrocoObl BBIpaKEHHMSI KOHIIEHTPAIIMH PAcCTBOPOB: MaccoBas
JI0JI1 pACTBOPEHHOT'O BEILIECTBA.

Hemoncrpanun(c ucnoan3opanuem LIOP). Mozens kpucTanIndeckol peneTku
xyaopuga HaTpus. OOpas3lbl MUHEpPAIOB C HOHHOM KPUCTAJUIMYECKON pPEIIETKOM:
KaJIbIIUTa, raauta. Mojaenn KpUCTALIMYECKUX PEIIETOK «CyXOoro Jbaa» (Wi iona),
anmasza, rpadura (mam kBapra). OOpasubl mIactMmace (deHonpopMalbaeTuIHbIE,
MOJIMYpPETaH, TMOJUATUJIEH, MOJUIPONUICH, TMNOJUBUHWIXJIOPUI) U HU3ICIHS W3
HUX.O0pa31ibl BOJIOKOH (IMIepCTh, MEK, alleTaTHOE BOJIOKHO, KallpoOH, JaBCaH, HEWJIOH) 1
m3aenuss u3 Hux. OOpasipl HEOPraHWUYECKUX MOJIMMEPOB (cepa TulacTUYecKas, KBapil,
OKCHUJl aJTIOMUHMS, TPUPOJHBIE AITIOMOCUIMKATBI). Mojenb MOJEKyIsIpHOTO 00bEMa
ra3oB. OOpa3ipl HAKUIK HA YaHUKE U TpyOax IHeHTpaibHOro oTomeHus. [Ipubopsr Ha
KUJKUX KpUCTaJIax.

JlaGopaTopHble ONBITHI:

1. Onucanue cBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE THIA KPUCTATUTMYECKON PEIICTKH.
2. O3HaKOMJICHHE C KOJUICKITUEH TTOJIMMEPOB: TIACTMACC U BOJIOKOH, M M3/ICJIUS U3 HUX.
3. HcnpiTanue BOABI Ha )KECTKOCTh. Y CTPAHEHHE KECTKOCTH BOJIBI.

4. O3HaKOMJICHHE ¢ MUHEPAJIbHBIMUA BOJIAMH

5. O3HaKOMJIEHUE C JUCTIEPCHBIMU CUCTEMAMH.

Tunsl pacuerHbix 3agau:PacyueTsl MaccoBoW J0JM (Macchl) XUMHUYECKOTO
COEJIMHEHUS B CMECH.

IpakTuyeckas padora Nel. «I[lonyuenue, coOupanue u pacrio3HaBaHUE Ta30BY.

XumMuyeckne peakuuu. XUMHUYECKHE peakiuuu. ['OMOreHHble M IeTepOreHHbIE
peakuuu. Knaccuukanuss XMMHUUECKUX PEAaKLMi B HEOPTaHMUYECKOW M OpraHUYeCKOil
xUMUH.CKOPOCTh pPEAKIUH, €€ 3aBUCHUMOCTb OT pa3IMYHBIX (PAKTOPOB: MPHUPOIbI
pearupyronMx BEUIECTB, KOHLEHTpPALMU pearupyrouux BEUIECTB, TEMIIEpaTyphl,
IUIONIA/IM PEAKIIMOHHON MOBEPXHOCTH, HAJIMYUS KaTaiau3atopa. Poib kaTtanu3aTopoB B
OpUpPOJIE€ MU TPOMBIIUIEHHOM Mpou3BoACTBE. OOpaTUMOCTh peakuuid. XHUMHUUYECKOe
PaBHOBECHE M €r0 CMEIIEHHE NOJ ACHCTBHUEM pa3IMYHBIX (PAKTOPOB (KOHLIEHTpALUs
pEareHToB WJIM TPOAYKTOB pEAaKUUHU, JaBJIE€HUE, TEeMIeparypa) Ui CO3JaHus
ONTHMAJIbHBIX YCIIOBUM MPOTEKAHMSI XMMHUUYECKHX NpoleccoB. Peakiuu B pacTBopax
2IEKTpOoauTOB.pH pacTBOpa Kak mokasareilb KUCIOTHOCTH cpenbl. ['maponus cosei.
3HaueHHe THUApPOJM3a B OMOJIOTMYECKMX OOMEHHBIX mpoueccax. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE pEAaKIMM B IPUPOJAE, MNPOU3BOACTBEHHBIX IIpoLeccax W
KUZHEJEATENBHOCTH Opranu3sMoB. Koppo3usi MeTayuioB: BHUIBI KOPPO3UH, CHOCOOBI
3aIIUTHl METAJUIOB OT KOPPO3HMM. DIJIEKTPOJIM3 PacTBOPOB M paciuiaBoB. [IpuMeHnenue
AJIEKTPOJIN3a B IPOMBILIIIEHHOCTH.

JemoncTpanuu (¢ ucnoan3oBanuem LIOP). 3aBucruMOCTb CKOPOCTH peaKLMKU OT
MPUPOJBI BELIECTB HA IPUMEPE B3aUMOJICHCTBHS PACTBOPOB PA3JIMYHBIX KHUCIOT
OJIMHAKOBOM KOHUEHTpPAlUW C OJMHAKOBBIMU TpaHyJIaMU [MHKA W B3aUMOJACHCTBHUS
OJIMHAKOBBIX KYCOUKOB pa3jUYHbIX METa/UIOB (MarHus, IMHKA, >XKeje3a) C COJISHOMN
KUCIOTON. B3anmonelicTBue pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMU TUOCYJb(parta
HaTpusl pa3jJWyHON KOHLIEHTPALMHU U Temieparypbl. Mozens kumsmero cios.[Ipumepsr
HEOOpaTUMBIX PEaKIUi, UAYIIUX C 00pa30oBaHMEM OCajJKa, Ta3a WKW BOAbL. [ Maponun3
KapOuaa kanpuuda. ['uaponan3 kapOOHATOB IIETOYHBIX METANIOB M HUTPATOB LIMHKA WU
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ceunma (II). [Tomydenue Mputa. Moens aiekTpoausepa. Moaenb JIeKTPOIU3HON BaHHBI
JUTSL IOJTYYEeHUS aTFOMUHUSL.
JlaGopaTopHbIe ONBITHI.
6. Peakuus 3amenieHus MeIu KeJIE30M B PaCTBOPE MEIHOTO KyIopoca.
7. llomydyeHue KHCIOpOJa Pa3OkKEHUEM IMEPOKCHAA BOJIOPOJA C MOMOIIBIO OKCHAA
mapranna (IV) u karanassl ceiporo kaptodens.
8. Tlomyuenue Bogoposa.
9. PasnuyHbIe CIydau TUAPOIU3a COJICH.
10. UcnbiTanue pacTBOPOB KUCIOT, OCHOBAHUH, COJIEH MHAMKATOPAMU

Tunbl pacuernsix 3anau:Pacuers TemmoBoro s¢dexta peakuun.Pacuers
00BEMHBIX OTHOIIECHUN Ta30B MPH XUMHUYECKHX peakuusax.Pacuersl macchl (oObema,
KOJIMYECTBAa BEUIECTBA) MPOJYKTA PEAKIMHU, €CIM OJHO M3 BEIIECTB JaHO B BHUJE
pacTBOpa ¢ ONpPeACICHHON MaCCOBOM JI0JIE paCTBOPEHHOTO BEUIECTBA.

BemectBa um wux cBoicTrBa.Kimaccudukanus HEOPraHWYSCKUX COCIUHCHHM.
Mertannbl. OKUCTUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BELIECTB-METAIOB
[NIaBHBIX W TMOOOYHBIX moarpynn (Meab, xene3o). Hemertamnsl. OkuciIuTenbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB -HEMETAJJIOB: BOJAOPOA, KUCIOPO/A,
raJloreHoB, cepbl, aszora, Qocdopa, yriaepoma, KpeMHUS.XUMHUECKHE CBOWCTBA
OCHOBHBIX KJIaCCOB HEOPraHMYECKUX CoeANHEHUW.I'eHeTnueckass CBSI3b  MEXIY
KJIACCaMH OPTaHMYECKUX U HEOPTaHUYECKUX BEILECTB.

Hemoncrpanun(c ucnoas3dopanuem LHOP). BzanmozeiicrBue HaTpust U CypbMbl
C XJOpOM, JKejie3a M cepbl. [OpeHMsT MarHusi M aJIOMHUHHMS B  KHUCIIOPOJE.
B3aumopnelicTBUe  1IEJOYHO3EMEIbHBIX METaNIOB €  BOJOH. AJIFOMHHOTEPMUS.
B3anmopeiictBue Meaum ¢ KOHUEHTPUPOBAHHOM a30THOM KHCJIOTOW. Pe3ynbTaThl
KOpPpO3UM METaJUIOB B 3aBUCUMOCTH OT YCJIOBMM MX MNpoTekaHus. B3aumopeiicTBue
XJIODHOM BOJBI € pacTBOpoM Opomuna (uoauna) kanus. Kosuiekuus nDpupoIHBIX
OpraHMYecKHX KHUCJIOT. Pa30aBieHHe KOHLEHTPUPOBAHHOW  CEPHOW  KHUCIOTBHI.
B3anmopeiicTBue KOHUEHTPUPOBAHHOM CEPHOWM KHCIOTBI C CaxapoM, LEJUIIOI030d U
MEJIbIO.

JlabGopaTopHbIe ONBITHI.

11. Ilonmy4yeHue u CBONCTBA HEPACTBOPUMBIX OCHOBAHUH.

12. I'upponu3 XJIOPUIO0B U alleTaTOB IIETOYHBIX METAJIIOB

13. O3HakomIIeHHE C KOJUIEKIIMEN METAIIIOB

14. O3nakomIIeHHE C KOJUIEKIMEe HEMETAIIJIOB

15. O3HakoMIIeHHE C KOJUIEKIIMEH KUCIO0T

16. O3HakomIIeHHE C KOJUIEKIIUEH OCHOBaHUM

17. O3HakomIIeHHE C KOJUIEKIIUEH MUHEPATIOB, COJIEPKALUX COJeH

Tunsl pacueTHbIx 3agau: Pacuersl macchl (0Obema, KOJWYECTBA BEIIECTBA)
MPOIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB JaHO B M30bITKE (MMeeT mpumecH).Pacuerst
MaccoBOM WM OOBEMHOW JOJM BBIXOJAa NPOJAYKTa pEaKkUUd OT TEOPETUYECKU
BO3MOYKHOTO.

IIpakTuyeckass padora Ne2. PemieHue >KCIEpUMEHTANBHBIX 33/ady IO TEME
«l'eHeTnuecKas CBSI3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUIY.

Xumuss M KM3Hb. Hayunsie wMeTOoabpl MMO3HAHUA B XUMHM. VCTOUYHMKH
xumuuecko nHpopmanuu. [louck mHpopmanuu mo Ha3zBaHMSIM, HACHTU(PHUKATOpaM,
CTPYKTYpHbIM (opmynaM. MojaenupoBaHHE XHUMHUYECKHX MPOIECCOB M SIBJICHUH,
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XUMUYECKUI aHAJIM3 M CHHTE€3 KaK METOJAbl HAay4yHOro IIO3HAHWS. XUMHUSA B
MOBCEAHEBHOM >KU3HU. Motomiue u yucTsmme cpencrsa. Cpeactsa 00pbObl ¢ OBITOBBIMU
HAaCEKOMBIMH: PEMNEJUICHTbI, NHCEKTULNIbI. CpeacTBa JIMYHONW TMTHEHBI U KOCMETHKHU.
[IpaBuna OGe3zomacHO pabOTHI C €IKHUMH, TOPIOYMMHU W TOKCHYHBIMU BEIECTBAMHU,
CpelncTBaMu OBITOBOM XUMHUU. XHUMHS M CEIbCKOE XO3MCTBO. MUHepanbHbIE U
oprannyeckue ynoopenus. CpencTBa 3alluThl pacTeHHl. XUMHS B CTPOMUTENIbCTBE.
Ilement. beron. Ilogbop onTHMaNbHBIX CTPOUTEIBHBIX MAaTEPUATIOB B MPAKTHUUYECKOU
NESATEIbHOCTH YEJIOBEKa. XUMHUS M IKOJOTHsI. XMMUYECKOE 3arpsi3HEHUE OKpYKarolen
cpensl U ero nociuencteus. Oxpana rugpocdepsl, MoUBbl, aTMOC(hepsI, HIOpHI U PayHbI
OT XMMHUYECKOT 0O 3arpsi3HEHUSL.
TemaTnuyeckoe NIAaHMPOBAHKE ¢ YKA3aHHEM KOJIUYECTBA YaCOB,
OTBOJAUMBIX HA OCBOEHHE KAMKA0M TeMbl

10 xi1acce
Ne Pa3ien, TeMa ypoka Ko.1-Bo
n/n ’ yp yac
OCHOBBI OPraHUYeCcKOl XMMHUU 3

[IpaBuna Tb.IlosiBieHWe W pa3BUTHE OPraHUYECKOM XMMHMM KakK HAYKH.
[Ipenmer oprannyeckoil XuMuru. MeCTO M 3HAYEHHWE OPTraHMYECKOW XUMHH B

1 CHUCTEME ©eCTEeCTBEHHBIX HAyK.XHMHUUYECKOE CTPOCHHE KaK TOPSIOK 1
COCIMHEHUS] aTOMOB B MOJIEKYJIE COTJIAaCHO UX BaJCHTHOCTH.
OcCHOBHBIE TIOJIOKEHUST TEOPUN XUMHUIECKOTO CTPOEHHUST OPTaHUYECKUX

2 coenqunennit A.M. bytnepoBa. YriepoaHblil CKEIET OPraHUuYECKOM 1
MOJIEKYJbl. KpaTHOCTh XMMUYECKOM CBSI3U. 3aBUCUMOCTDH CBOMCTB BEIIIECTB
OT XMMHUYECKOTO CTPOCHHS MOJIEKYJI.
Nzomepust u uzomepsl. [lorstue o pyakunonansHo# rpymme. [IpuHImms

3 KJIacCU(UKAIIUU OpraHnYecKux coeAuHeHnid. Cucremaruyeckas 1
MeXAyHapoaHasi HOMEHKJIaTypa U IPUHILIUIIBI 00pa30BaHus Ha3BaHUM
OpPraHUYECKUX COCAMHEHUN

YriaeBoaopoabl 12

Ankanbel. CTpoeHME MOJIEKYJIbl MeTaHa. ['OMOJIOTMYECKH psAll aJIKaHOB.

4 I'omomnormu. Homenxknarypa. Nzomepus YIJIEPOJHOTO CKeJleTa. 1

3aKOHOMEPHOCTH U3MEHEHHs (PU3NUECKUX CBOICTB.

XUMUYECKUE CBOMCTBA (Ha MpUMepe METaHa M ATaHa): peakluu 3aMellleHus
(ramoreHupoBaHUE), ACTUAPUPOBAHUS KAK CIIOCOOBI MOJIyYEHHUS BaKHEHIINX
5 COCIMHEHUN B OpPraHUYecKOM CHHTe3e. lopeHuMe MeTaHa Kak OJMH U3 1
OCHOBHBIX HMCTOYHHKOB TE€IlJIa B MPOMBIILIEHHOCTH U ObiTy. Haxoxaenue B
MIPUPOJIe U MpUMEHEeHUe akaHoB. [{oHsITHE 0 IUKII0ANKaHAaX.

[Ipaktnueckas pabora Nel KauecTBeHHOE ompeneneHue yriepoia, BOJOpoIa
1 XJIOpa B OPraHMYECKUX BEIIEeCTBAX.

Ankenbl. CTpoeHHE MOJEKYIbl 3TUIeHA. ['OMOJOrMuYecKuil psij aJKeHOB.
Homenknatypa. M3oMepust yriepoJHOro cKejeTa M TOJO0XKEHUs KpaTHOMH
CBSI3U B MoJIeKysle. XMMHUYECKHe CBOMCTBa (Ha NMpHUMEpe ATUJIEHA): PEeaKLUuu
MIPUCOETUHEHUS (ranoreHUpoBaHuUE, THJIpUPOBaHUE, THJIpaTarys,
7 THJIPOTaJIOTeHUPOBAaHUE) KAk  CIOCO0  MONy4YeHHs  (YHKIHMOHAJIBHBIX 1
MIPOU3BOJIHBIX  YIJI€BOJOPOAOB, ropenus.llonmumepusanus STUiIeHa Kak
OCHOBHOE  HalpaBJIeHWE  ero  Huchojb3oBaHus.  lloamdTHiieH — Kak
KPYMTHOTOHHQXHBI MPOJYKT XUMHUYECKOTO NPOM3BOJACTBA. IIprMeHeHHe
STUJICHA

8 Ankaauensl U kaydyku. [ToHsTHe 00 ankaaueHax Kak yriieBoJaopoiax ¢ AByMs 1
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nBOMHBIMU cBsi3siMu. [lonmmMepu3anus quBuHWIA (Oyraauena-1,3) kak cmocod
IIOJY4YeHUSI CHUHTETUYECKOrO Kaydyka. HaTypanpHbII M CHHTETUYECKUU
Kayuyyku. Bynkanusanus kaydyka. Pesuna. [IpuMeHeHne Kaydyka U pe3UHBI.

Anxunsl. CTpoeHrEe MOJIEKYJIbI alleTuiaeHa. ['oMosiornyeckuil psji alKMHOB.
Howmenknarypa. M3omepust yriaepoaHOro CKelneTa U MoJ0KEHUs KpaTHOM
CBSI3M B MOJIeKysle. XMMHUYECKUE CBOMCTBA (Ha MPUMEpPE alleTHIIEHA): peakluu
MIPUCOEUHEHMS (TaJIOT€HUPOBAaHKE, THAPUPOBAHKE, THIpAaTaALlUs,
TUIPOrajoreHUPOBAHUE) KaK CIIOCO0 MOJYYEHUs TOJIUMEPOB U IPYTUX
MIOJIE3HBIX MPOYKTOB. ['OpeHue aleTriieHa Kak UICTOUHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH I CBAPKU U PE3KU METAJIOB.
IIpuMeHeHue aneTuiieHa

10

Apenbl. beH301 kak mpeAcTaBUTENh apOMaTHYECKUX YIJIEBOJIOPOIOB.
Crpoenue Monekynbl O0eH30/1a. XUMUYECKUE CBOMCTBA: PEAKIUU 3aMEIICHUS
(raoreHMpOBaHKUE) KaK CIMOCO0 TMOMyYeHUs XUMHUYECKUX CPEJICTB 3aIUTHI
pacTeHMii,  NpucoequHEeHHs  (TUAPUPOBAHME)  KaK  JOKa3aTesIbCTBO
HemnpeseNnbHOro xapakrepa 0en3ona. Peakuus ropenus. [Ipumenenue 6eH3oua.

11

Xumus U dHepreTuka. [IpuposHble HCTOYHUKHM YIIIEBOOPOJAOB. IIpupoaHbIii
Y MOMYTHBIA He(TAHOM ra3bl, UX COCTaB U Ucnojb3oBaHue. CocraB HepTU U
ee mepepadotka. Hedrenpomyktel. OkxraHoBoe umcino OensuHa. OxpaHa
OKpyXarome cpeasl Tpu  HedrernepepaboTke W TPaHCHOPTHUPOBKE
He(TenpoyKTOB. AJIbTepHATUBHBIE HCTOYHUKHU SHEPTHUH.

12

Pemenne  pacuetHpix  3amau«HaxokaeHwe  MOJICKYISIPHOW — (POPMYIIBI
OPraHM4YeCcCKOro BEHIECTBA MO €ro MIOTHOCTH U MACCOBBIM JOJISIM 3JIEMEHTOB,
BXOJSIIMX B €r0 COCTAB, WJIM MO MPOJYKTAM CTOPAHUS

13

I'eneTnveckas CBsI3b MEXKY KJIACCAMH YTIJIEBOJIOPOJIOB

14

O6o06menne «YTriaeBoaopoaph»

15

KonTtponbnas padota Nel «YriaeBoaopoasn»

Kucsopoaocoaep:kaiue coeTHHEHHS

12

16

Crnuptsl. Knaccuduxarys, HOMeHKIaTypa, H30Mepus CiupToB. MetaHon u
ATaHOJ KaK MPEJICTaBUTENH MPeeIbHBIX OJHOATOMHBIX CIIUPTOB.
XUMHYEeCKUE CBOMCTBA (Ha MpUMEpPE METaHOJIa U 3TAHOJIa): B3aUMO/ICICTBHE C
HaTpHUEM Kak Croco0 yCTaHOBJICHUS HAJTHMYUS THIPOKCOTPYIIIbI, PEAKIIUS C
raJIor€HOBOIOPOAAMHU KaK COco0 MOoJIydeHHs] pacTBOPUTENICH, Jeruaparanus
Kak croco0 noyrydyeHus sTujieHa. Peakius ropeHusi: CoupThl KaK TOILIUBO.
[Ipumenenne MetaHomna 1 dTaHona. Ou3noNIOrHUecKoe AeHCTBUE METAHOA U
9TaHOJIAa HA OPTraHU3M YeJIOBEKa.

17

OTHIICHTJIMKOJIb U IIMOCPHH KaK IMPCACTABUTCIIN IPCACIIbHBIX MHOTI'OATOMHBIX
CIIMPTOB. KauecTBennas pcakuus Ha MHOI'OATOMHBLIC CIIMPTBI H €€
INIPpUMCHCHUC [JId PaCllO3HABAHUS TJIHHOCPHMHA B COCTABEC KOCMCTHUYCCKHUX
CpCAacCTB. HpaKTI/ILIeCKOC IMPUMCHCHUC 3TUJICHIJIMKOJIA U I'NIMICPUHA.

18

®enos. CtpoeHue Mouiekynabl (eHosna. B3aumMHOe BiIusSHME aTOMOB B
MoJieKyae ¢eHona. XHUMHUYECKHe CBOMCTBA: B3aMMOJICHCTBHE C HaTpUEM,
THJIPOKCUIOM Hatpus, 6poMom. [Tpumenenue peHona.

19

Anpnerunpl. Mertananb (dopManbAerua) U OdTaHalb (alleTalblIeruj) Kak
MPEJICTAaBUTENM TPENeNbHBIX albJeruaoB. KauecTBeHHBIE peakIuu Ha
KapOOHUJIBHYIO TPYINY (PEakiusi «cepeOpsHOTO 3epKajay, B3auMOJICHCTBUE C
ruapokcugom meau (II) m ux nmpuMmeHeHue UIs OOHApPYKEHHUS TPEIETbHBIX
QIBJIETH/IOB B TMPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHUYHOCTH ajbAETHIOB.
ITpumenenne Gopmanpaeruaa u aleTaibIeTua.

20

Kap6OHOBLIe KHUCJIOTHI. yKCYCHa}I KHCJIOTA KaK IMPEACTABUTCIIb IMPEACIbHBIX
OJHOOCHOBHBIX Kap60HOBBIX KHCJIOT. XHWMHUYECKHE CBOMCTBA (Ha IMpuMepe
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YKCYCHOM KHCJIOTBI): peakluu C MeTaJlaMd, OCHOBHBIMU OKCHJAMH,
OCHOBAaHUSIMU U COJISIMU KaK IMOATBEP)KJIEHUE CXOJCTBA C HEOPraHUYECKUMHU
Kucnotamu. Peakuus sTepuduKanuy Kak Croco0 MOJY4YEeHHUS CIOXKHBIX
a¢upoB. [lpumeHenne ykcycHOW KucnoThl. IIpencraBieHre O BBICIIUX
KapOOHOBBIX KUCIIOTAX.

21

Crnoxublie 3¢upsl 1 KUpbl. CroKHBIE 3DUPHI KaK MPOTYKTHI B3aUMOICHCTBHS
KapOOHOBBIX KHCIOT €O coupTamu. lIpuMeHeHue CIOXHBIX J(PHPOB B
MUIIEBON M MaproMepHON MPOMBIIUICHHOCTH. JKUPBI KaK CIO0XKHBIE YPHUPBI
[JIMLEPUHA U BBICIIMX KapOOHOBBIX KHUCJIOT. PacTuTenbHble M KUBOTHBIE
JKUPBL, UX COCTaB. Pacnio3HaBaHHWe pACTUTENBHBIX KUPOB HA OCHOBAaHUU UX
HEIpEeAeIBbHOro xapakrepa. [IpuMeHeHne xkupoB. I'MIponau3 Wi OMBUICHHE
KUPOB KaK CIOCOO MPOMBIIIJIEHHOTO MOJIYYEeHHsI COJIeH BBICIINX KapOOHOBBIX
KHCIOT. MBIJIA KaKk coJIM BBICIIMX KapOOHOBBIX KHUCIOT. Morolue cBoicTBa
MBLJIA.

22

VYrnesoawsl. Knaccuduxamus yriaeBonos. HaxoxaeHue yriieBo10B B IpUpo/ie.
I'moko3a kak anbaeruaocnupt. bpoxenue rioko3sl. Caxaposa. 'uaponus
caxapo3sbl.

23

Kpaxman u nemnronosa Kak OHOJOTMYECKME TMOJIMMEPHl. XUMHUYECKHE
CBOMCTBA Kpaxmaja W LEJUIHJIO3bl (THAPOJN3, KAuyeCTBEHHAs peakius C
WOIOM Ha KpaxMal W €€ NpUMEHEHHEe [UIsi OOHapyXKeHHUs Kpaxmaiaa B
npoaykrax mnurtanus). I[Ipumenenue u Ouosiornyeckass poJib YrieBOJOB.
[TonsiTHe 06 MCKYCCTBEHHBIX BOJIOKHAX HA IPUMEpE alleTaTHOTO BOJIOKHA.

24

Nnentuduxaims opraHU4eCKuX COCIUHEHHHN. THITBI XUMUUYECKUX PEaKIUuil B
OPraHN4eCKO XUMHUH

25

Pemenne pacuetHbix 3amau «PacyeTsl MaccoBOM 07U (MacChl) XUMHYECKOTO
coenuHeHUsT B cMecn», «PacueTsl OOBEMHBIX OTHOLIEHUH Tra30B MpHU
XUMHUYECKUX PEAKIIHSIX)

26

I'enernueckas CBI3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[HHGHPIﬁ.

27

O6o06menue «Kucnopomocoaepikamiue BEIICCTBAY

A3oTcoaep:Kamme coeInHEHUsI

28

AMuHBl. AHWUINH

Rk~

29

AMUHOKUCIOTHI U Oenku. CocTaB M1 HOMEHKIATypa. AMUHOKHUCIIOTHI Kak
amdoTepHble opraHnueckue coenunenus. llentuanas cs3b. buonornueckoe
3HaYeHHUE 0-aMUHOKUCIOT. O0MacT MPUMEHEHU aMUHOKUCIOT. benku kak
npupoaHbie Ouonoaumepbl. CocTaB U CTpOeHHE OENTKOB XUMUYECKUE
CBOMCTBa O€KOB: TUAPONIN3, IeHaTypanus. OOHapy)eHue OeIKoB mpu
MOMOIIY Ka4eCTBEHHBIX (IIBETHBIX) peakiuii. [IpeBpaienus 6€JIK0B MHUILU B
opranu3me. buonornueckne GpyHkuuu GENKoB.

30

[Ipaktnueckas pabota Ne2PemieHue SKCIEepUMEHTaIbHBIX 3a7ady  Ha
pacro3HaBaHUE OPraHUYECKUX BEIIECTB

31

O0600611eHNEe «A30TCOEPIKALIIE COSTUHEHUS

32

KontponeHast pabota Ne2 «Kucnopomoconepkamue M a30TOCOJEepIKalye
OpPraHUYECKUE COECTUHEHNS

XuMHA | KH3Hb

Nl R k] -

33

Hayuynble MeToasl Mo3HaHMS B XUMHUH. VICTOYHMKM — XMMHYECKOM
uHpopmanuu. Ilouck wuHdopManmuu 1o Ha3zBaHUAM, HJIEHTU(UKaTOpaMm,
CTPYKTYpHBIM (popmynaMm. MojenupoBaHue XHUMHUYECKHX IIPOIIECCOB U
SIBJICHUH, XUMUYECKUI aHAJIN3 U CUHTE3 KaK METObl HAYYHOT'O NTO3HAHUS.

34

Xumus 1 310poBbe. JlekapcTBa, pepMeHThl, BUTAMUHBL, TOPMOHBI,
MuHepanbHble Bo/bl. [Ipo6aeMbl, cBI3aHHBIE C TPUMEHEHHEM JIEKAPCTBEHHBIX
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npemnapaToB. BpeaHbie IpUBBIYKU U (PAKTOPBI, pa3pyIIAOIIUE 3T0POBBE
(kypeHue, ynorpebieHue aKkoroJs, HapkoMaHus). ParimoHansHOe MTUTaHKE.
ITumesbie no0aBku. OCHOBBI MUIIEBON XUMUU

0O000menne 1
35 ‘ O06o01IeHre Kypca OpraHu4ecKOid XUMUN 1
11 xiaacc
Ne Pa3nen, Tema ypoka Koar-so
n/m ’ JacoB
CTtpoeHue BelecTBa 13

1 [IpaBuna Th. Crpoenue BemectBa. CoBpeMeHHasi MOJENb CTPOEHHUS aToMa. 1
DnekTpoHHas KOHGUrypalus aToma.

2 OcHoBHOE M  BO30YXJEHHble cocTOsSHMS aTomoB. Kiaccugukanus 1
XUMHUYECKHUX 3JIEMEHTOB (S-, P-, 0-3271eMeHTHI).

3 Oco0EHHOCTH CTPOCHHS IHEPTETUUECKUX YPOBHEN aTOMOB d-3JIEMEHTOB. 1
[Tepuonnueckas cucrema xumuueckux odnemeHtoB J[.M. Menneneesa.

4 ®usnueckuit cMbicna [lepuonnueckoro 3akona J[.M. Menneneesa. [Ipuunnel n 1
3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB JJIEMEHTOB M WX COCAWMHEHUH TIO
TIepUOJaM | TPYIITIaM.

5 DIIEKTPOHHAS MPUPOJA XUMUYECKOHN CBSI3U. DIEKTPOOTPHUIIATETLHOCTb. 1

5 Bugpl  xumudeckod  CBsi3W  (KOBaJieHTHAas, WOHHAs, MeTaJuTHYecKas, 1
BOJIOPOJIHAS) 1 MEXaHU3MBI €€ 00pa30BaHUsI.

Kpucrannmaeckue u amopdubie BemecTBa. THITBI KPUCTALTHYECKUX PEIIETOK
(aTomHasi, MOJICKyJsApHAas, HWOHHAs, MeETauIMuecKas). 3aBHUCHMOCTH

7 | duzHUeCcKrX CBOMCTB BEIIECTBA OT THUIA KPUCTATMICCKOMN PEIIETKH. 1
JIO 1. Onwucanue CBOHCTB HEKOTOPBIX BEIIECTB Ha OCHOBE THIA
KPHUCTAJUIMYECKON PELIETKU
[Tpuumabl MHOTOOOpa3us BemecTB. [Toaumepsl.

8 JIO 2. O3HakomyieHHE € KOJUIEKIIMEH MOJMMEpOB: IUIACTMACC U BOJIOKOH, U 1
HU3JEINs U3 HUX.

HucnepcHsie cuctemsl. [ToHsTHE 0 KOMIIIOMAAX (30J1U, TEIIH).

9 JIO 3. McnbiTanue BOJbI HAa )KECTKOCTh. Y CTPAHEHUE KECTKOCTH BO/IbI. 1
JIO 4. O3nakomiieHHE ¢ MUHEPAJIbHBIMU BOJAMU
JIO 5. O3HakoMIIeHHE C AUCTIEPCHBIMUA CUCTEMAMHM.

Uucteie BemectBa W cMmecu. CriocoObl pasneneHuss cMmecu. VIcTuHHBIE

10 | pacTBOpBHI. 1
PacueTsr MmaccoBo# 1011 (Macchl) XMMHYECKOTO COSTUHEHUS B CMECH.

11 PactBopenne. CrniocoObl BBIpaKEHUS KOHIIGHTpAIMM PacTBOPOB: MaccOBast 1
JI0JISI PACTBOPEHHOTO BEIIIECTBA.

12 | Ilpaktuueckas padota Nel «Ilomyuenue, cobupanue u pacrio3HaBaHHE ra30B» 1

13 | KontponbHas pabota Nel «CtpoeHue BemecTa» 1

XuMHYeCKHe peakunu 9
Xumuueckue  peakuuu. ['OMOreHHble W TE€TEpOreHHbIE  pPEaKIIHH.
Knaccudukarus XMMHYECKUX PEAKIM B HEOPraHUYECKOW U OpraHMYecKOn

14 | xumuu. 1
Pacuerts TemoBoro s dekra peakum.

JIO 6. Peaknus 3amenieHus: MEIH JKeJIe30M B paCTBOPE MEJAHOTO KYIOpOca.
CKOpOCTh peakIiH, €€ 3aBUCUMOCTh OT PAa3JMYHBIX (DAaKTOPOB: MPUPOJIBI
15 | pearupyrommx  BEMIECTB,  KOHIICHTpPAIlMM  PEArUPYIONIMX  BEIIECTB, 1

TCMIICPATYPHI, TIOIIAAN peaKHHOHHOﬁ TMOBCPXHOCTH, HAJIMYIHUSA KaTaJIM3aTopa.

17




Ponb xaranu3atopoB B IPUPOJE U IPOMBIIIJIEHHOM IIPOU3BOJICTBE.

JIO 7. TlosyueHue KHUCIOpOJa PAa3jIOKEHUEM IMEPOKCUIa BOJOPOJA C
nomoIkko okcuaa mapranna (IV) u karanassl ceiporo kaproderns.

JIO 8. Ilonyyenue Bogopoaa.

16

O6patumocth peakiuid. XUMHUYECKOE PaBHOBECHE M €ro CMEIICHHE 0]
JEWCTBUEM Pa3IMUHBIX (PAaKTOPOB (KOHIEHTPALUSI PEareHTOB WM MPOIAYKTOB
peakuuu, JaBlIeHUE, TeMmIlepaTypa) Uisl CO3JaHHsl ONTUMAJBHBIX YCIOBHM
MMPOTCKAaHUA XUMHUYCCKUX ITPOLECCOB.

Pacuetnl O6’B€MHI)IX OTHOIIIEHUU I'a30B IIpU XUMHUYCCKUX PCAKIUAX.

17

Peakium B pacTtBOpax onekTposmToB. pH pacTBopa Kak moKaszaresb
KHUCIIOTHOCTH CPE/IBL.
JIO 9. UcnpITanue pacTBOPOB KHUCIIOT, OCHOBAHMIA, COJIEH MHAUKATOpAMU

18

IMaaponu3 coneit. 3HaueHHE THUAPOIU3a B OHOJIOTMUECKHMX OOMEHHBIX
nporeccax.
JIO 10. PaznuyHble ciyyau THAPOIN3a COJIeH.

19

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN B IPUPOJIE, TPOU3BOCTBEHHBIX
rporLeccax 1 )KU3HEAESTeIbHOCTH OPraHU3MOB.

Pacuersl mMacchl (00beMa, KOJIMUYECTBA BELIECTBA) MPOJIYKTa PEAKIMH, €CIU
OJIHO M3 BEILECTB JAHO B BUJIE PAcTBOpa C ONPEACICHHOW MAacCOBOU J10JeH
PacTBOPEHHOTO BEIECTBA.

20

Koppo3us MmeramioB: BUABI KOPpPO3WH, CHOCOOBI 3alllUThl METAJUIOB OT
KOPPO3HH.

21

DJIEKTPOJIN3 pacTBOPOB M  paciiiaBoB. lIpuMeHeHue »snekTposmsa B
MIPOMBIIIIJIEHHOCTH.

22

KonTtponbHas padoTta No2 «XUMHYECKUE PEAKITUN)

BelecrBa u ux cBoiicTBa

10

23

Knaccudukanus HeopraHM4eCKuX COSTUHEHU.

24

Mertamnbl. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIMIECTB —
METAJIJIOB IJIABHBIX

JIO 11. Ilonyyenue u cBOMCTBa HEPACTBOPHUMBIX OCHOBAHUIA.

JIO 12. I'maponu3s XJI0pUI0B U alleTaTOB IETOYHBIX METAIIJIOB

JIO 13. O3nakoMIIeHHE C KOJUIEKIEH METaJJIOB

25

Mertamibl. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC CBOWCTBA MPOCTHIX BEIIECTB —
MOOOYHBIX MOATPYII (MEIb, JKEJIE30)

26

Hemerannbl. OKUCIUTENBHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA MPOCTHIX BEIIESCTB
—HEMETaJUUIOB: BOJIOPO/Ia, KUCIOPOa, TaJIOTCHOB, CEPhI
JIO 14. O3nakoMIileHHE C KOJIEKIIHEN HEMETAIIIOB

27

OKHUCAUTENEHO-BOCCTAHOBUTENFHBIE ~ CBOMCTBA  HPOCTBHIX  BELIECTB  —
HEMETaJJIOB: a30Ta, (hocdopa, yriaepoaa, KpeMHUs

28

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCTUHECHUH.
JIO 15. O3nakoMIIeHHE C KOJIEKIUEH KUCIOT

JIO 16. O3nakoMIIeHHE C KOJIEKIMEeH OCHOBaHMI

JIO 17. O3HakoMiIeHUE C KOJUIEKIIMEH MUHEPAJIOB, COAEPKALUX COJIEN
Pacuetsr maccel (00beMa, KOTHUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CIIU
OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).

29

I'enetnyeckas CBS3b MCXKAY KiIaCCaMHU OPraHUYCCKUX U HEOPTraHUYCCKUX
BCIICCTB.

PacueTsl MaccoBoM WM 0O0BEMHOI JA0JIM BBIXOJA MPOAYKTa PCaKIUHU OT
TCOPCTUYICCKH BO3MOIKHOTO.

30

HpaKTI/I‘-IeCKaH pa60Ta Ne2 Pemenue SKCIICPUMCHTAJIBHBIX 3aJlad IO TEMC
«I'eHeTn4ecKas CBA3b MCKAY KJIaCCaMH HCOPTaHUUCCKUX COCIUHEHUI.

18




31

00600ueHue «BemecTBa U ©X CBOUCTBA»

32

KonTtponsHas padora Ne3 «BermecTBa v X CBOWCTBa»

XuMHuA 1 KH3Hb

33

Hayunbie Meto1bl T0O3HaHUA B XUMUU. ICTOYHUKY XUMUYECKON
nHnpopmanuu. [louck nHDOpMaHK 110 HA3BAHUAM, HICHTU(UKATOPAM,
CTPYKTYpHBIM popmyrnam. MoaenupoBaHne XUMUIECKHX TTPOIIECCOB U
SIBJICHUM, XUMUYECKUI aHAJIM3 U CUHTE3 KaK METObl HAYYHOT'O TIO3HAHMUS.
Xumus B TOBCEAHEBHOM >ku3HU. Motomiue u unuctsmue cpeacrsa. Cpeacra
OOpBLOBI C OBITOBEIMU HACEKOMBIMHU: PETSILICHTHI, HHCEKTHIHIBI. CpeacTBa
JTMYHOU TUTHEHBI U KocMeTuku. [IpaBuia Ge30macHoN paboThI C €KUM,
TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMU OBITOBON XMMUH.
XUMHS U CEJIbCKOE X03MCTBO. MUHEpaIbHbIE U OpTaHUYECKHUE YAOOPEHUSI.
CpencTBa 3a1uThl paCTEHUH.

Xumus B ctpoutenbeTBe. Llement. beton. [1ogbop onTumManbHbIX
CTPOUTEIBHBIX MAaTEPUATIOB B MPAKTUYECKOMN AEATEIbHOCTH YEIIOBEKA.
XUMUS 1 3KONOTHsL. XUMHAYECKOE 3arpsI3HEHNE OKPYKAIOIIEeH CpeIbl U €ro
nocieacteusi. Oxpana ruapocdepsl, MOUBbI, aTMOChEpHI, (I0PHI U hayHBI OT
XUMHUYECKOTO 3arpsi3HEHUS

O0o00IeHNe

34

O60061eHre Kypca XUMUU
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