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1.Ilnanupyemble pe3yjibTAThl OCBOEHHS Y4eOHOI0 MpeaMeTa
JInyHoCTHBIE pe3yJIbTaThI

JIMuHOCTHBIC pPe3yibTaThl B chepe OTHOIICHUH oOydaromuxcsi K ce0e, K CBOEMY 3JI0POBbBIO, K
IO3HAHUIO ceOsi:

- OpHeHTalus 00YyJaroUIMXCs Ha JTOCTHIKCHHUE JJMYHOTO CYACThS, PEATH3AIIUI0 TO3UTHBHBIX
KU3HEHHBIX MEPCIEKTHUB, MHUIIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOONPE/ICIICHHIO, CIIOCOOHOCTh CTaBUTh €M M CTPOUTH JKU3HECHHBIC
TUIaHBL;

— TOTOBHOCTh M CHOCOOHOCTH OOECIEYUTh ce0e W CBOMM OJM3KUM JIOCTOMHYIO JKHU3Hb B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIBHOCTH;

- TpUHATHE W pealn3alusi IICHHOCTeH 370pOBOr0 M 0Oe30macHoro oOpasza IKH3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K COOCTBEHHOMY (DM3UYECKOMY
U TICUXO0JIOTHYECKOMY 3JI0POBbIO;

—  HENpHATUE BPEAHBIX IPUBBIUEK: KYPEHHs, YIIOTPEOICHHS aTKOT OIS, HAPKOTHKOB.

JIM4HOCTHBIC pe3ynbTaThl B cdepe OTHOIIeHHW oOy4aronmmxcs K Poccum kak k Pojawmnbe
(OteuecTBY):

- poccHiicKkasg HWACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHUUCKOW HACHTHYHOCTH B
MOJIUKYJIBTYPHOM COILMYME, YyYBCTBO MPUYACTHOCTU K UCTOPUKO-KYIBTYPHOU OOIIHOCTH
poccuiickoro Hapoaa ©u cyas0e Poccuu, mnaTpuoTH3M, TOTOBHOCTH K CIY>KEHUIO
OreuecTBy, €ro 3aluTe;

— yBaX€HUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoii, ropaoctu 3a
CBOM Kpaii, cBOr0 PonnHy, mponuioe u HacTosiIiee MHOTOHAIIMOHAJIbHOTO Hapoaa Poccun,
YBa)KEHHE K TOCYIapCTBEHHBIM CHMBOJIaM (rep0, (iar, TuMH).

JIM4HOCTHBIE pE3yNbTaThl B cdepe OTHOMIEHWH OOYyYalommMXcsi K 3aKOHY, TOCYIAApCTBY U K
IpaXJIaHCKOMY OOLIECTBY:

— MHUpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pAa3BUTHS HAayKu H
0O0I1eCTBEHHOMN MPaKTHKH, OCHOBAHHOE Ha JUAJIOre KYNbTYp, a TAKKE PA3IUYHbIX (OpM
OO0IIECTBEHHOTO CO3HAHMsI, 0CO3HAHHE CBOETO MECTA B IOJIUKYJIBTYPHOM MHPE;

— TOTOBHOCTh OOyYaroImUXcs K KOHCTPYKTUBHOMY YYacTUIO B MPHUHITUU pPELICHUH,
3aTparuBalOIIMX KX IIpaBa M HUHTEPEChl, B TOM 4YHCIE B pa3IWYHbIX (opmMax
OOIIIECTBEHHOM  caMOOpraHM3allid, CaMOYINpPABJIEHUs, OOLIECTBEHHO  3HAYMMOI
JeSITEIbHOCTH.

JINYHOCTHEIE PE3YJIbTATHI B cd)epe OTHOIIECHUH 06an}01111/1x051 C OKPVYXAKIINMHU JIKOABMHU

-~ HpPaBCTBEHHOE CO3HAHHME U TIOBEJACHHE Ha OCHOBE YCBOCHHsS OOIIEYEIIOBEYECKIX
HeHHOCTeﬁ, TOJICPAHTHOT'O CO3HAHUA U MMOBCACHUS B IMOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTHU
U CITIOCOOHOCTH BECTH TUANIOT C APYTUMH JIOJbMU, JOCTUTATh B HEM B3aMMOIIOHUMAHMSI,
HaXo0OIUuTh O6HII/IC eI U COTPYAHUYATDb IJId UX HJOCTUIKCHU A,

- TpUHATHE  TYMAHUCTUYECKUX  IIEHHOCTEH,  OCO3HAHHOE,  YyBAXKUTEIbHOE M
0OpOosKenaTebHOe OTHOIIIEHHUE K IPYTOMY YEJIOBEKY, €r0 MHEHUIO, MEPOBO33PEHHIO;

—  CHOCOOHOCTH K COTIEPEKUBAHUIO U (DOPMHUPOBAHKE MO3UTUBHOTO OTHOIICHHUS K JIFO/ISIM, B
TOM YHUCJIC K JIMIIaM C OTpaHWMYCHHBIMU BO3MOXKHOCTAMM 300POBbA 1 UHBAJIWJAM;

- (dopMHpOBaHHE BBIPAKCHHON B TOBEIECHUU HPABCTBEHHOW IMO3WIIMH, B TOM YHUCIE
CITOCOOHOCTH K CO3HATEIIBHOMY BBIOOPY J100pa, HPAaBCTBEHHOTO CO3HAHMS M TOBEIACHUS
HA OCHOBE YCBOEHHS OOIICUETOBEYECKUX IIEHHOCTEH W HPABCTBEHHBIX UYBCTB (UECTH,
JIOJITa, CIIPABEIITMBOCTH, MUJIOCEPIHS U APYKEITI00Hs);




- pa3BUTHE KOMIIETCHIMH COTPYAHMYECTBA CO CBEPCTHUKAMHM, JETbMH MIIAJLIErO
BO3pacTa, B3pOCIABIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOHM, y4yeOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYIUX BUAAX NESATEIbHOCTH.

JIMYHOCTHBIC Pe3yNbTaThl B chepe OTHOIICHUH O00YYAroIIUXCs K OKPYXKAIOMIEMY MHPY, KHBOU
OPUPOJIC, XY/I0KECTBCHHOM KYJIBbTYpE:

-~ MHPOBO33pEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YpPOBHIO Ppa3BHTHS  HAayKH,
3HAYMMOCTH HAayKH, TOTOBHOCTh K HAay4YHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHUC
JIOCTOBEPHON HH(MOpMAIMeld O TEePENOBBIX JOCTIDKEHUSX M OTKPBITUSX MHUPOBOU U
OTEYECTBEHHON HAYKU, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHIX 00 YCTPOHCTBE MHUpa U
00111eCTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWIO, B TOM YHCIE CaMOOOpPa30BaHUIO, HaA
NPOTSDKEHUHM BCEW JKU3HH; CO3HATEIILHOE OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO YCTICIIIHOM MPOQPECCHOHATBHON M OOIIECTBEHHOM NESTEIILHOCTH,

— OJKOJIOTMYeCKas KyJbTypa, OCpEeKHOE OTHONICHWS K POJHOW 3eMiie, MPHUPOIHBIM
OoorarctBam Poccun © MHpa; TMOHMMAaHWE BIUSHHS —COLUAIbHO-IKOHOMHUYECKUX
NPOIIECCOB HA COCTOSIHME TIPUPOJHOM W COIMAIBHOM Cpelbl, OTBETCTBEHHOCTh 32
COCTOSIHHE TPUPOIHBIX PECYPCOB; YMEHHUS M HABBIKM PAa3yMHOT'O MPHUPOJIONOIH30BAHUS,
HETEePIMMOE OTHOIICHUE K JCUCTBUSAM, MPUHOCAIIMM BpEI 3KOJOTHHU; MPUOOPETCHHE
OTIBITA DKOJIOTO-HAMPABICHHON JACSTEIbHOCTH.

JIMuyHOCTHBIE pe3ynbTaThl B cepe OTHOIICHUS o0yJarommuxcs K TPyaAy, B chepe couuanbHO-
SKOHOMMYECKUX OTHOLIECHUH:

- yBaXeHHE KO BceM (opMam COOCTBEHHOCTH, TOTOBHOCTh K 3allUTe CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BEIOOpP OymylIel podeccuu Kak MyTh U CIIOCO0 peain3aiii COOCTBEHHBIX
JKU3HEHHBIX IUIaHOB;

— TOTOBHOCTh OOYyYarOmUXCS K TPYAOBOW TNPO(EeCcCHOHANBHON MAEATEIBHOCTH KaK K
BO3MOXXHOCTH Y4YacTUs B pEHICHHH JMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
oOLIeHallMOHAIBHBIX MPOOIEM;

— TOTPEOHOCTH TPYAUTHCS, YBAKEHHE K TPYAY U JOJSIM TPYAa, TPYAOBBIM TOCTHKEHUSM,
J00pPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOLIEHHE K Pa3HbIM BHJaM TPYAOBOI
JESATEILHOCTH;

— TOTOBHOCTh K CaMOOOCTYXMBaHHIO, BKJIOuass OOy4Ye€HHE U BBHINOJHEHHE JIOMAIIHUX
00s13aHHOCTEH.

JInuHOCTHBIE pe3ynbTaThl B cdepe (HU3MYECKOro, MCHXOJIOTMYECKOr0, COLUHMAIBHOTO U
aKaJIeMUYECKOro 0JIaronony4usi 00yJarommxcs:
- (Qusmnueckoe, HMOLMOHAIBHO-TICUX0JIOTHYECKOE, COLIMAJIBHOE Onarononydue
oOydaromuxcsi B JKU3HM 00pa3oBaTeIbHOW OpraHu3alldd, OIIYIIEHHWE JeThbMHU
0€30I1aCHOCTH U IICUXO0JOrMYecKoro KoMmpopra, HHPOPMAITMOHHON GE30MAaCHOCTH.

MertanpeameTHbie pe3yJibTaThl

PerynsaTuBHbIC YHUBEpCaIbHbIC YUEOHbIE ICHCTBUS
BbINyCKHUK Hay4YUTCS:
—  CaMOCTOSITEJIbHO ONPEAENATH LIENIH, 3aaBaTh apaMeTPbl U KPUTEPUH, 110 KOTOPBIM
MOYHO ONPEACIINTH, YTO LIEJIb IOCTUTHYTA;
—  OLICHUBATh BO3MOKHBIE IMOCIIEICTBUS JOCTUKEHHS TTOCTABICHHOM LIENH B JEATEIBHOCTH,
COOCTBEHHOM >KU3HU U )KU3HU OKPYKAIOIIUX JIFOJICH, OCHOBBIBASICh Ha COOOPAKEHUIX
ATUKHU U MOpaJu;




CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7a491 B 00Pa30BATEIHLHON NEATEILHOCTH U
JKU3HCHHBIX CUTYAlUsIX;

OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMs U APyrue HeMaTepualbHbIE PECYpCHI,
H€O6XOI[I/IMBI€ JJ11 JOCTUXKCHUA IIOCTaBIICHHOU neiau,

BbIOHpATh MMyTh NOCTHKEHUS 1EJIH, TUIAHUPOBATh PEllIEHUE MOCTaBICHHbIX 3a/1a4,
ONTUMU3HPYI MAaTCPHUAJIbHBIC U HEMATCPHUAJIbHBIC 3aTPAaThI;

OpraHu30BbIBaTh 3 (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX JIJIS1 TOCTHKEHUS
IMOCTaBJICHHOM 1ICIIH;

COTIOCTABJISATh MOJYYECHHBIN pe3yNbTaT ACSITEIbHOCTU C TIOCTABJICHHON 3apaHee LEeblo.

Ilo3HaBaTeIbHBIC YHUBEPCAILHBIC V‘le6HBIe JICHCTBHA

BoInyckHHUK HAy4dUTCS:

UCKaTh U HAXOJUTh 0000IIEHHbIE CLIOCOOBI PELIEHU 3a/]ay, B TOM YHCJIE, OCYILECTBIIATh
pa3BepHYTHIH HH(POPMALIMOHHBIN MTOUCK U CTABUTH HA €r0 OCHOBE HOBBIE (YUeOHBIC U
II03HABATEJIbHBIC) 33/1a4H;

KPUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH MHPOPMAIUIO C Pa3HBIX MMO3HUIINH,
pacrio3HaBaTh U (UKCHUPOBATH NIPOTUBOPEUHsI B MH(POPMALIMOHHBIX UCTOUHUKAX;
HCIIOJIB30BAaTh Pa3jIN4YHbIe MOACIBHO-CXEMAaTUYECKHUE CPEACTBA IS IPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€l U OTHOILEHUH, a TAK)KE IIPOTUBOPEYNH, BBISIBJICHHBIX B
WH(POPMALMOHHBIX HCTOYHHKAX;

HaXOJWUTb U IPUBOJUTH KPUTUUECKUE aPIYMEHTBI B OTHOLIEHUH JEHCTBUH U CYKIECHUN
JIPYroro; CHOKOMHO ¥ pa3yMHO OTHOCUTBHCS K KPUTHYECKUM 3aMEYAHHSIM B OTHOILEHUU
COOCTBEHHOI'O CYXK/ICHHUs, pACCMAaTPUBATh UX KaK PECYpC COOCTBEHHOI'O Pa3BUTHUS;
BBIXOJMTH 3a paMKU y4eOHOI0 IpeMeTa U OCYIIECTBIISATh LIEICHAIIPaBICHHbII OUCK
BO3MOXHOCTEH Il IIUPOKOro MEPEeHOca CPEICTB U CIIOCOOOB IEHCTBHS,

BBICTPAaWBaTh HHIUBUAYAIBHYIO 00pa30BaTEeIbHYIO TPACKTOPHUIO, YIUTHIBAS OTPAHUICHUS
CO CTOPOHBI APYI'MX YYaCTHUKOB U PECYPCHBIE OTPAHUYECHUS;

MEHSATH U YACPKUBATh Pa3HbIC MO3UIMH B [I03HABATEIbHOMN JESITEIBHOCTH.

KOMMVHHK&TI/IBHBIC YHUBEPCAJILHBIC V‘-IC6HI)I€ ﬂGﬁCTBI/Iﬂ

BeINYCKHUK HAYYIUTCS:

OCYIIECTBIISTH JICTIOBYI0O KOMMYHHUKAITHUIO KaK CO CBEPCTHUKAMH, TaK ¥ CO B3POCIIBIMHU
(kak BHYTpH 00pa30BaTEeNbHON OpraHu3aluy, Tak U 3a ee MpejesiaMu ), MoAOupaTh
MApPTHEPOB TSI IETIOBON KOMMYHHUKAIIUU UCXOS U3 COOOpPaKCHUH PEe3yIbTaTHBHOCTH
B3aMMOJICHCTBHS, a HE JIMYHBIX CUMITATUH;

IIPH OCYIIECTBIICHUH TPYIIIOBOM pa0OThI OBITH KaK PYKOBOJTUTEIIEM, TaK U WICHOM
KOMaH/Ibl B Pa3HBIX POJISX (T€HEepaTop UAEH, KPUTHK, UCTIONHUTENb, BHICTYIAIONIUH,
AKCIIEPT U T.1.);

KOOPJMHHUPOBATH U BBHITIONHATH Pa0OTY B YCIOBUSAX PEATbHOTO, BUPTYATHHOTO U
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BepHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM
aJICKBATHBIX (YCTHBIX M MMUChMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(PIUKTOT€HHBIE CUTYAllU U TPEJOTBpaIIaTh KOHMIUKTHI 0 UX
AKTUBHOH (ha3bl, BRICTPANUBATH JICIIOBYIO H 00pa30BaTEIbHYI0 KOMMYHHUKAIIHMIO, H30eras
JTUYHOCTHBIX OIEHOYHBIX CYXKICHUM.

IIpenmeTHbIe pe3yJIbTaThI

c(OPMUPOBAHHOCTh CHCTEMbI 3HaHUH 00 OOMMX XUMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSX;

c(OpMHPOBAHHOCTh YMEHHI HCCIIEZIOBATh CBOWCTBA HEOPraHMYECKUX M OPraHMYECKUX
BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH  TPOTEKAHUS  XUMHUYECKHUX  PEaKIuii,
MPOrHO3UPOBATh BO3MOYKHOCTD UX OCYIIECTBIICHHUS;



— BJIQJICHUE YMEHHSMH BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHWW O COCTaBE, CTPOCHHU
BCIIECTBA M OCHOBHBIX XMMHYECKMX 3aKOHAaX, MPOBEPATh HUX OSKCIECPUMEHTAJIBHO,
bopMyIHpys 1eNb UCCIIETOBAHHS,

— BIJIQJICHUE METOJIaMU CaMOCTOSITEJILHOTO ITUIAHUPOBAHUS W TIPOBEICHHS XUMHUYECKUX
OKCIIEPUMEHTOB C COOJIFOJICHHEM TIpaBHJI O€30MacHON padoThl ¢ BeHIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM;

—  copMHUPOBaHHOCTh YMEHUHN ONHMCAHUS, aHATN3a WOLEHKU JJOCTOBEPHOCTH TOJYYEHHOTO
pe3ysbTara;

—  c(opMHUPOBAaHHOCTh YMEHUI MPOTHO3MPOBATH, AHATU3UPOBATh M OICHUBATH C MO3MIIUN
9KOJIOTUYECKOH  O€30MacHOCTH  IMOCIEACTBUS  OBITOBOM M MPOW3BOJICTBEHHOM
JESITEIIbHOCTH YEeJIOBEKA, CBS3aHHOM C MepepadOTKON BEIIECTB.

BhINyCKHUK Ha yriyOJeHHOM YPOBHE HAyYUTCS:

- packpblBaTh Ha IpUMeEpax pojb XUMHUHM B (OPMHUPOBAHUM COBPEMEHHOW HAy4YHOH KapTHUHBI
MHUpAa U B IPAKTHYECKOW JAEATEIbHOCTU YEJIOBEKAa, B3aMMOCBA3b MEXAY XUMHUEH U JPYTHMHU
€CTECTBCHHBIMU HaYKaMH;

WUTIOCTPUPOBATh HA IPUMEpaX CTAHOBJIEHUE U SBOJIIOIUI0 OPraHUYECKOW XMMHUU KaK HayKH Ha
Pa3IMYHBIX UCTOPUYECKUX ITAlax €€ pa3BUTHSI,

- YCTaHaB/IMBaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY CTPOCHHEM aTOMOB XUMHYECKHX
3JIEMEHTOB U NIEPUOJUYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKHX JIEMEHTOB U MX COCOUHEHMU
B COOTBETCTBUHU C MOJIOKEHUEM XUMHUECKHUX AJIEMEHTOB B IEPUOIUYECKON CUCTEME;

- aHaJIM3UPOBATh COCTaB, CTPOCHHE M CBOMCTBA BEILLECTB, NPUMEHSASA IOJOKEHUS OCHOBHBIX
XUMHUYECKUX TEOpHUH: XMUMHUYECKOTO CTpPOEHHUsl opraHmdeckux coenuHeHuit A.M. byrieposa,
CTPOEHHS aTOMa, XUMHUYECKON CBSI3H, 3JIEKTPOJIUTHUECKON AUCCOLMALMMA KUCIOT U OCHOBAHU;
yCTaHaBJIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]ly CBOWCTBAMHU BELIECTBA U €0 COCTaBOM
U CTPOCHHEM,;

- IPUMEHATh IPaBUJIa CUCTEMATHUECKONM MEXAYHAapOAHOW HOMEHKIATypbhl Kak CpelcTBa
pasIndyeHus ¥ UICHTU(UKALIMH BELECTB [0 UX COCTaBYy U CTPOEHHUIO;

- COCTaBJISITh MOJIEKYJIIDHBIE U CTPYKTYpHbIE (OpPMYJbI HEOPraHMYECKHX M OpPraHM4eCKHX
BEIIECTB Kak HoOcUTelded UWHPOpMAallMM O CTPOCHUM BEIIEeCTBA, €ro CBOMCTBaX W
MPUHAJJIEKHOCTU K ONPEJIEIIEHHOMY KJIACcCy COeIMHEHU;

- OOBSCHATH MPHUPOY U CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAIEHTHOHM (IOJSPHOM,
HETOJISIPHOM ), MOHHOW, METAJUTMYECKOW, BOJOPOJHONW — C LENBI0 ONPEACIICHUs] XUMHYECKOU
AKTUBHOCTH BEILIECTB;

XapaKTepu30BaTh (U3NYECKHE CBOMCTBA HEOPraHWYECKMX W OPraHWYECKUX BELIECTB U
yCTAQHaBJIMBAaTh 3aBUCHUMOCTb (DU3MYECKMX CBOMCTB BELIECTB OT THMA KPUCTAUIMYECKOM
pelIeTKy;

- XapaKTepU30BaThb 3aKOHOMEPHOCTH B M3MEHEHUM XUMHUYECKHX CBOMCTB IPOCTBIX BEILECTB,
BOJIOPOJHBIX COEAMHEHHM, BBICIINX OKCUJIOB U THAPOKCHUIOB;

- TIPUBOAUTH TNPUMEPBl XUMHUYECKMX PpEaKLUH, PACKPHIBAIOIIUX XapaKTEPHbIE XHMHUYECKHE
CBOICTBAa HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB HM3YYEHHBIX KIJACCOB C IENbI0 HX
UAECHTUDUKAIMN U 00bICHEHHsI 00JaCTH TPUMEHEHUS;

- ONpENeNATh MEXaHU3M pEaKIMH B 3aBUCUMOCTH OT YCIOBUH NPOBEINCHHUS pEaKUUU U
IIPOrHO3MPOBATh BO3MOKHOCTh IIPOTEKAHUS XMMUUECKHUX pEaKIMi Ha OCHOBE THUIIA XUMHUYECKON
CBSI3M U aKTUBHOCTH PEareHTOB;

- YCTaHaBJIMBATh 33aBUCUMOCTh PEAKIIMOHHOH CIIOCOOHOCTH OpPraHMYECKHX COEJUHEHUN OT
XapakTepa B3aWMHOTO BJIMSHHS aTOMOB B MOJIEKYJIaX C II€JbI0 NMPOTHO3UPOBAHUS MPOIYKTOB
peaxkuuu;

- YCTaHaBJIMBAaThb 3aBHCHUMOCTh CKOPOCTH XHMHUYECKON pEeakluu U CMELIEHUS XUMHYECKOIo
paBHOBECHsI OT pa3IMYHBIX (DAKTOPOB C LENbIO OMNPEAETICHUs ONTHUMAIbHBIX YCIOBHIi
MPOTEKAaHUS XUMHUECKUX POIIECCOB;




YCTaHABIIMBAaTh TE€HETUYECKYIO CB3b MEXIYy KJIacCaMd HEOPraHWYECKMX W OPraHUYECKUX
BEIIECTB i OOOCHOBaHMS TNPHHLIUIUAIGHOW BO3MOXKHOCTH TOJYYEHHUS HEOPTaHUYECKUX H
OpPraHMYECKHUX COCIUHEHHUH 3alaHHOrO COCTaBa U CTPOEHUS;

- IOI0MPATh peareHThl, YCIOBUS U ONPEeATh IPOIYKThl PeaKLUi, ITO3BOJISIONINX PEaTH30BaTh
7a00paTOpHbIE M IPOMBIIIJICHHBIE CIIOCOOBI IOJIyYEHHMs Ba)KHEHIIMX HEOPraHUYeCKUuX MU
OpraHMYECKUX BEIIECTB;

- OINpENEeNATh XapaKTep Cpeldpl B PE3yJIbTaTe T'MIPOJIM3a HEOPraHMYECKHX W OPraHu4eCKHX
BEUIECTB M NPUBOJAUTH MPHUMEPbl THAPOJIM3a BELIECTB B IIOBCEAHEBHOW JKU3HU YEJIOBEKA,
OMOJIOrNYeCKUX OOMEHHBIX MPOLECCaX M MPOMBILIUIEHHOCTH;

- [PUBOAUTH  IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEakUuil B  IPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIAECATEIIBHOCTH OPraHU3MOB;

- 000CHOBBIBATH NPAKTUYECKOE UCIIOJIb30BAaHNE HEOPTaHUYECKUX U OPraHMYECKHUX BELIECTB U UX
peaKkuuii B IPOMBIIIJIEHHOCTH U OBITY;

- BBIIIOJIHATh XUMUYECKUM 3KCIEPUMEHT IO PAaclO3HABaHHUIO U IMOJYYEHUIO HEOPraHMYECKUX U
OpPraHMYECKHUX BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM COCIUHEHHUH, B COOTBETCTBUU C
npaBUIaMyd M TpueMaMu 0e30macHoil paboThl ¢ XMMUYECKHMMHU BEIIECTBAMHU M Ja0OpaTOPHBIM
000pyI0BaHUEM;

- MPOBOJUTH pacueThl Ha OCHOBE XHMMHYECKMX (OPMYJ U ypaBHEHUM peaKLUil: HaXOXJIECHUE
MOJIEKYJISIpHOH (OpMYJIbl OPraHMYECKOro BEIIECTBA 10 €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAILIUX B €r0 COCTaB, WM IO MPOAYKTAM CTrOPaHUs; PacyeTbl MacCOBOM J10JIU
(Macchl) XUMHUYECKOTO COSIMHEHHsS] B CMECH; pacdyeThl Macchl (00beMa, KOJUYECTBA BEILECTBA)
IPOAYKTOB pEaKlUHu, €CIM OJHO U3 BEIIECTB JaHO B M30BITKE (MMEET NPUMECH); PACUETHI
MaccoBOW WJIM OOBEMHOW JOJM BbIXOJA IMPOJYKTAa PEAKUUU OT TEOPETUYECKH BO3MOKHOIO;
pacueTsl TeIIoBOTo dPQeKTa peaKkiu; pacueTsl 00bEMHBIX OTHOIICHUH ra30B MPU XUMUYECKUX
peakuusax; pacueTsl Macchl (00beMa, KOJIMYECTBA BEIIEeCTBa) MPOAYKTA PEaKLUH, €CIM OJHO U3
BELIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCcOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;
UCIIOJB30BaTh METOABl HAYYHOI'O IIO3HAHMS: AHAIU3, CHHTE3, MOJEIMPOBAHUE XUMHUYECKHUX
IPOIECCOB M SIBICHUH — MpH pEIIeHUH Y4eOHO-MCCIEeNIOBATEIbCKUX 3a1ad 10 H3yYCHHUIO
CBOWCTB, CITOCOOOB MOIY4YEHHUS U paclio3HaBaHHs OPraHUYECKUX BEILECTB;

- BJaJeTh MpaBuUiIamMH O€30IaCHOr0 OOpallleHUus C €AKUMH, TOPIOYMMH U TOKCHUYHBIMU
BEIIECTBAMHU, CPEJCTBAMHU OBITOBOM XUMHUU;

- OCYUIECTBJIATh IOMCK XHWMHUYECKOM MH(OpManuM 1O Ha3BaHUSAM, HJEHTU(PUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

- KPUTHYECKU OLEHUBATh U MHTEPIPETHUPOBATH XUMHUECKYI0 MHQOPMAIINIO, COJIEPKALIYIOCs B
COOOLIEHUAX CpeACTB MaccoBoW uH(popmanuu, pecypcax HMHTepHeTa, HaydHO-TOMYJISPHBIX
CTaThsIX C TOYKU 3PEHMSI ECTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LEJNSIX BBISBICHUS OMIMOOYHBIX
cyXxeHuil 1 GopMUpOBaHUS COOCTBEHHOM MO3UILINU;

- YCTaHaBIMBaTh B3aWMOCBSI3M MEXIy (akTamMud M Teopued, NPUYMHOW U CIEACTBUEM IpU
aHanmu3e MpOoOJEeMHBIX CUTyalluii U OOOCHOBaHMM TPUHMMAEMbIX pEIIEHUH Ha OCHOBE
XUMHYSCKHUX 3HAHHUU;

- NPEACTaBIATh MYTH PELICHUs II00aJbHBIX MNPOOJIeM, CTOALIMX Iepe]l 4YeOBEYeCTBOM, U
NEPCIEKTUBHBIX HANpaBICHUM pa3BUTHUS XUMUYECKHX TEXHOJOTHMM, B TOM 4YMCIE TEXHOJIOTUN
COBPEMEHHBIX MaTEpUaANIOB C Pa3IMYHONW (PYHKIMOHAIBHOCTHIO, BO30OHOBISIEMBIX MCTOYHHKOB
CBIPBS, TepepabOTKU M YTUIIM3AIMH TPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BhINyCKHUK Ha YIITYOJECHHOM YPOBHE IMOJYYUT BO3MOKHOCTh HAYYHUTHCS:

- hopmynuposams yenv UCCIeO08aAHUS, BbIOBUAMb U NPOBEPSIMb IKCNEPUMEHMATLHO CUNOMEe3bl
0 XUMUYECKUX CBOUCMEAX 6eujecme HA OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU
BCYNAmMy 8 XUMUYecKue peakyuu, o xapaxmepe u RpoOYKmax pasiuyHblX XUMU4ecKux peakyuil,
- CaMOCMOsIMeNbHO NIAHUPOBANb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL ¢ COOMO0eHUeM
npasuil 6e30nacHol pabomsl ¢ 8ewecmeami U 1abopamopHuim 0060py0osanuem,;




- UHmepnpemupoeambv oamnHble 0 cocmaee u CmpoeHuu eewecme, noaydeHHvle C NnoMoulbro
COBPEMEHRHDbLX d)u&’uKO-XMMMH@CKMX M€m0006,'

- onuceleamv COCMOAHUE JJIEKNMpoOHaA 6 aAmome Had OCHO68€ COBPEMEHHbIX KEAHNO060-
MeEXAHUYECKUX npedcmaeﬂeHuﬁ 0O CcmpoeHuu amoma o 00vsCHeHUs pes3yibmamos
CnekmpalbHo20 aHajluza eeuiecme,

xapakmepuzoeams poJib aaomocodepafcau;ux cemepoyuUKiudecKux coeounenull u HYKJIEUHOBbLX
KUCTIOM KAK 6ANCHEUWUX OUOIO2UYECKU AKMUBHBLX seuecms,

= NPOCHO3UPOBAMb 603MOINCHOCMb NPOMEKAHUS OKUCIUMENbHO-60CCNIAHOBUNIE/IbHbIX peam;uﬁ,
Jqexcauiux 6 ocHoee npupoOHbzx u npOu3600CWl6€HHblx npoueccos.

2.Conep:xkanue y4eOHOro nmpeamera.

10 kaacce
OCHOBBI OPraHUYECKON XUMUU

IlosiBieHHe M pa3BUTHE OPraHUYECKOW XMMHM Kak Haykd. I[Ipeamer opraHudeckoin
XUMHUHU. MecTo U 3HaYeHHe OPraHWYeCKOW XUMUU B CUCTEME €CTECTBEHHBIX HayK. B3aumocBs3b
HEOPTraHUYECKUX U OPraHUYECKUX BEIICCTB.

XUMHUYECKOE CTpPOEHHE KaK MOPSAOK COEJAMHEHHS aTOMOB B MOJEKYJE COTJIACHO HX
BaJIeHTHOCTH. (OCHOBHBIC TIOJOKEHUS TEOPHUH XHUMHUYECKOTO CTPOCHHUSI OPTraHUYECKUX
coenuHeHuit A.M. bytnepoBa. YriepoaHbIil CKeleT OpraHMyYeckodl Mosekynsl. KpaTHocTh
XUMHUYECKON CBSI3U. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHYECKOTO CTPOCHHS MOJICKYIL.
Nzomepust u uzomepsl. [lonstue o QyHkunoHanpHO#l rpynme. [lpuHuuMnel KiaccupuKanuu
OpPTaHWYECKHUX COCAMHCHM. MeXIyHapoaHas HOMEHKJIATypa ¥ MPUHIUIBI 00pa30BaHUS
HA3BaHWUI OPraHUYECKUX COCAMHEHHH.

Krnaccupukanus W OCOOCHHOCTH OPraHWYECKUX peaknuid. PeakIMOHHBIE IICHTPHI.
[TepBoHavanbHbIe MOHATHS O TUIIAX U MEXaHU3MaxX OPraHUYECKUX peakuuid. ['oMonutuyeckuii u
TEeTEPOJTUTUYCCKUN Pa3pblB  KOBAJCHTHOM XHMHYECKOW CBA3u. CBOOOTHOpATUKAIBHBIA |
MOHHBIN MeXxaHu3MbI peakuuu. [lonstue o Hykneodusne u saexTpoduie.

AnKkaHBI. DJEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIbl MeTaHa. Sp°-
rubpuan3aiys opouraneii aToMoB yriepona. ['omonoruueckuit psa u odmas Gopmyna arkaHoB.
CucremaTnueckasi HOMEHKJIAaTypa aJKaHOB W paaukaioB. M3omepusi yriepoaHOro ckenera.
Ou3nyecKkue CBOWMCTBA aJIKAaHOB. 3aKOHOMEPHOCTH U3MEHEHHUs (U3UUYECKUX CBOWCTB.
XWUMHYECKHE CBOWCTBA  QJKAaHOB: TaJlOTEHHPOBAaHUE, JICTUAPUPOBAHUE, TEPMUUYECKOE
pa3ioXKeHue, KPeKUHT KaK CIOCOOBI MOJTYYeHHs] BaKHEUIINX COCTUHEHHH B OpPraHu4ecKoM
cuHTe3e. ['opeHne ajaKkaHOB Kak OJUH M3 OCHOBHBIX MCTOYHHKOB TEIJIa B MPOMBIIIIEHHOCTH U
ObITy. M30Mepu3anus Kak Croco0 MOMy4eHHs BBHICOKOCOPTHOTO OeH3uHA. MeXaHU3M peakiuu
cBOOOAHOpauKanbHOro 3ameneHus. [lonydenue ankanoB. Peakuust Bropua. Haxoxnenue B
MPUPOJE U MPUMEHEHHUE AJIKAHOB.

Huxnoankansl. CTpoeHue MOJEKYN IUKIoaTkaHoOB. OOmias Qopmyna IUKIOAIKAHOB.
Homenknarypa  nmkioankaHoB.  M3omepuss  IUKIOAJIKaHOB:  YIJEPOJHOIO  CKelleTa,
MEXKJIaCCOBasi, MPOCTPaHCTBeHHAs (yuc-mpanc-uzomepus). Crerudurka CBONCTB IUKIOATKAHOB
C MaJIbIM pa3MepoM IuKJIa. Peakiiuu nprucoeIuHEeHNs U PaANKaIbHOTO 3aMEILEHHUS.

AnKkeHBI. DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MONEKYThl OJTHIEHA. SP2-
rubpuan3ans opOuTanell aToMOB yriaepoaa. G- M T-CBSA3H. | OMOJIOTHYECKHH psig U oOmias
dopmyna ankeHoB. Homenkinarypa aikeHoB. l3oMmepusi ajakeHOB: YIJIEPOAHOIO CKeEJeTa,
MOJIOKEHUSI KPAaTHOM CBSI3M, MPOCTPAHCTBEHHAs (yuc-mpanc-u30MepHsi), MEKKIIaCCOBas.
®dusndeckue CBOWCTBA alKeHOB. Peakiuu 3neKTpOoPMIBHOTO MPUCOSIUHEHHS KakK CIOCo0
nonyuyeHus: (PyHKIHMOHAIBHBIX MPOW3BOAHBIX YIIeBoAopoaoB. [IpaBunmo MapkoBHUKOBA, €ro
ANIEKTpOHHOE oOOocHOBaHWe. Peakuuu oxucineHus u nonuMepusauuu. llomudTunen kak
KPYIMHOTOHHAXHBIA MPOJAYKT XUMHUYECKOTO MPOU3BOJACTBA. [IpoMbIliUieHHbIE U TabOpaTOpHbBIE
CrocoObl MoNTydeHust akeHoB. [Ipasuno 3atiyesa. IlpumeHeHne anKeHOB.




Anxaguensl. Knaccudukaius ankaJueHOB MO B3aUMHOMY PAaCIOJIOKEHUIO KPATHBIX
cBsizeil B Mosekyne. OCOOCHHOCTHM DIEKTPOHHOTO M MPOCTPAHCTBEHHOTO  CTPOCHUS
CONpsDKEHHBIX ankagueHoB. OOmas ¢opmyna ankangueHoB. Homenknatypa u  u30MepHs
ankagueHoB. dusnyeckue CBOMCTBA AIKAAUEHOB. XUMUYECKHAE CBOMCTBA AJIKaJUEHOB: PEAKLIUU
NpUCOeANHEeHUs (THIpPUpPOBaHUE, TAJOICHUPOBAHME), TOPEHUS W Toiaumepusanuu. Bxman
C.B. JlebeneBa B mMOJIyuyeHUE CHHTETMYECKOrOo Kaydyka. Bynkanuzanus kaydyka. PesuHa.
MHuoroo6pa3ue BUIOB CHHTETHYECKHMX KaydyyKoB, MX CBoOWcTBa M mnpumeHenue. I[lomydenue
AJIKaIMEHOB.

ANKHMHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIBl AalleTHIICHA. SP-
ruOpuau3anys opouTaneit aroMoB yriepoaa. 'omonornyeckuii psa u odmas popmysa aJKAHOB.
Homenkiatrypa. M3omepusi: yriaepogHoro Ckeaera, MOJI0KEHUSI KPaTHOM CBA3HU, MEXKKIIACCOBAsl.
®Pu3nuecKue CBOMCTBA AIKMHOB. XMMUYECKHUE CBOMCTBA aJIKMHOB: PEAKLUU IIPUCOCIUHEHNS KaK
Croco0 moydyeHus MOJIMMEPOB U JPYTHUX MOJNE3HBIX MPOAYKTOB. Peakyuu 3amewjenus. I'openue
aleTUJIEHA KaK MCTOYHUK BBICOKOTEMIIEPATypHOIO IUIAMEHM JJIs CBAPKU M PE3KU METAJUIOB.
[Tonmyuenue areTusieHa MUPOJIU30M METaHa U KapOuaHbIM MeToioM. [IpumeHeHue aleTuieHa.

Apensbl. Hcmopus omkpvimus 06ensona. COBpeMEHHBIE TMPEACTABICHUS 00 JIEKTPOHHOM
U TPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. M3oMepuss U HOMEHKIIaTypa TOMOJIOTOB OeH30.Ia.
O6mas ¢opmyna apeHoB. dusndeckue cBoOHCTBAa OeH307a. XMMHUYECKUE CBOWCTBA OCH30a:
peakiuu ANEeKTPOPUIBHOTO 3aMmelleHus (HUTPOBAaHUE, TaJOreHUPOBAHUE) Kak Crocod
MOJIyYEHUS XHUMHUYECKUX CpPEJICTB 3allUThl PACTEHUU; NpPHUCOEAUHEHUS (TUIPUPOBAHUE,
raJIOTeHHPOBAHKE) KaK JOKAa3aTebCTBO HEMPEAeNbHOTO XapakTepa Oenzona. Peakius ropeHus.
[Tomyuyenue 6enzomna. OcobenHocmu xumuueckux ceoticme monyond. B3auMHoe BIUsHUE aTOMOB
B MoJjiekyne Toayona. Opuenmayuonnvie 3¢pgexmol 3amecmumerneti. IIpuMeHeHre TOMOJIOIOB
OeHsoua.

Cnuptel. Knaccudukanus, HOMeHKIaTypa cnuptoB. ['omonoruueckuid psm u oOrurast
(dopMyJia IpeaesIbHbIX OJIHOATOMHBIX cIUPTOB. M3oMepus. dusznueckrue cBOMCTBA MPEIEIbHBIX
OJIHOATOMHBIX CHUPTOB. BogoponHas cBsA3b MEXIy MOJIEKYIaMH U €€ BIHUSHHUE Ha (U3HUECKUE
CBOMicTBa cHnUpPTOB. XHMHUYECKHME CBOMCTBA: B3aUMOJICHCTBHME C HAaTpUEM Kak Crocod
YCTaHOBJICHHUS HATUYUS THAPOKCOTPYMIBI, C TaJIOr€HOBOAOPOAAMH KaK CIOCO0 MONydeHUus
pacTBopuUTENEl, BHYTPU- U MEKMOJIEKYJIsIpHas Aerujparanus. Peakius ropeHus: cnupThl Kak
tormmuBo. IlomydeHune »dTaHonma: peakuuss OpOKEHHs TJIOKO3bl, THUIpaTalMs dSTHIIEHA.
[Ipumenenue MmetaHona u 3TaHosa. dusnonoruueckoe aelWcTBUE METaHOJAa M 3TaHOJA Ha
OpraHM3M 4YEJIOBEKA. OTWICHIVIMKOJIb W TIMIEPUH KaK MPEJCTABUTENN IPEAEIbHBIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHast peakius Ha MHOTOaTOMHBIE CIIUPTHI U €€ MPUMEHEHNE
JUIsl pacliO3HaBaHUS TIIMLEPUHA B COCTaBE KOCMETHYECKUX cpelcTB. [IpakTnueckoe npuMeHeHne
STUJICHTJIMKOJS U [JIMLEPHUHA.

®enoin. Ctpoenue Moiiekyisl ¢peHona. BzaumHoe BIMsHUE aTOMOB B MOJIEKyJie (heHoa.
®dusnueckue cBoiicTBa (eHona. XUMUYECKHE CBOWCTBA (PEakIMM C HATPUEM, THAPOKCHIIOM
HaTpus, 6pomom). [Tonyuenue penona. Ilpumenenune gpenona.

Anbneruabl U keToHbl. Knaccudukanus anpaerujjoB U kKeToHoB. CTpoeHne MpeesibHbIX
QIBJETUAOB. DJEKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHE KApOOHWIBHOM  IpYIIIBL
['omonornyeckuit psia, oOuast popMysia, HOMEHKIIATypa U U30MEpHUs NMPEAEIbHBIX albJIETH/I0B.
@usnyeckue CBOWCTBA MPENEIbHBIX AIBAETUAOB. XHMHUYECKHE CBOMCTBA IPEAEIbHBIX
aNbJIETU/IOB: THAPUPOBAHUE; KAueCTBEHHbIE PEaKIMU Ha KapOOHWIBbHYIO Tpynmy (peaxius
«cepedpsiHOTO 3epKaniay, B3aumopeicTBue ¢ ruapokcuaom meau (1)) m ux mpumeHenue s
oOHapyXeHHsl TpelNeibHbIX albJETHI0B B MPOMBILIUIEHHBIX CTOYHBIX Bojax. I[lomyuenue
IpeJeNbHBIX albJETHIOB: OKHCICHHE CIUPTOB, rujaparanus amerwieHa (peakuus Kyueposa).
TokcuuHocTh anpreruyioB. llpumenenue dopmanpiaernga U aneTanbaerujga. ALETOH Kak
npeacTaBuTeNlb KeToHOB. CTpoeHue MoseKynbl aneroHa. OcoOeHHOCTH peaklMd OKHUCIECHUs
aneroHa. [I[pumeHeHne aneToHa.

KapOonoBeie kucnotel. Kraccupukanus W HOMEHKIAaTypa KapOOHOBBIX —KHCIIOT.
CtpoeHue  mpenenbHBIX  OJHOOCHOBHBIX ~ KAapOOHOBBIX  KHCIOT.  OIJIEKTPOHHOE U



MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIBHON IpymIibl. ['oMomorudeckuit psia u obras hopmysa
IpeJeNbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT. @DH3MYECKHME CBOWCTBA MpeIeNbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBONCTBA MpEAENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT (peakluu C METaJUIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAaHHUSIMU U COJISIMHU)
KaK IOJATBEP)K/ICHUE CXOJICTBA C HEOPTaHWYECKUMU KHUCIIOTamH. Peakuus stepudukanuu u ee
oOparumocTh. BnusHue 3amectuteneid B YIJIEBOJOPOJHOM pajauKaje Ha CHIY KapOOHOBBIX
KucaoT. OcoOEHHOCTH XMMHUYECKUX CBOMCTB MypaBbHUHOW KHUCHOTHL. [lonydeHue mnpeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE AaJIKaHOB, AaJKEHOB, NEPBUYHBIX CIHPTOB,
anbaeruioB. BakHelue mnpencTaBUTeNd KapOOHOBBIX KHUCIOT: MYypaBbUHAas, YKCyCHas U
OeH3oifHas. Bricmme mnpenenbHbIE W HEMpeelbHbIE KapOOHOBBIE KHCIOTHL. Onmuyeckas
usomepus. Acummempuyeckuii amom y2nepooda. Ilpumenenne kapOOHOBBIX KUCIIOT.

Cnoxuble »¢upel u kupbl. CTpoeHHE H HOMEHKJIATypa CIOXHBIX 3(UpPOB.
MesxxknaccoBasi uzoMepusi ¢ KapOOHOBBIMU KHcIoTaMU. CriocoObl OTYyYEHUS CIOKHBIX I(PUPOB.
OOpatumocth peaknuu dTepudukanmu. [IpuMEHEHHE CIOXKHBIX AS(QUPOB B TMHINEBOH U
nap@roMepHON NPOMBIIUIEHHOCTU. JKHUpBl Kak CIOXKHbIE 3(UPBl TIUIEPUHA M BBICIIMX
KapOOHOBBIX KHCJOT. PacTuTenbHble M KMBOTHBIE JKHUPBI, UX cocTaB. PH3MUECKUE CBOWMCTBA
KUPOB. XMMHUYECKHUE CBOMCTBA KHPOB: TUIPUPOBAHHE, OKUCIIeHUE. [ MApOIU3 MM OMBUICHHE
KHUPOB KaK CIOCOO NPOMBIIIJICHHOTO IOMYyYeHHS COJEeH BBICHIMX KapOOHOBBIX KHCIIOT.
[TpumeneHue KupoB. MbLUIA KaK COH BBICIIMX KapOOHOBBIX KUCIOT. MoroIIKe CBOIICTBA MbLIA.

VraeBogsl. Knaccudukanms yrineBogoB. @Dusmueckue CBOWCTBA M HAXOXKICHHE
VIIeBOJOB B Mpupoje. [roko3a Kak albIeruocnupT. XUMHYECKHE CBOWCTBA TJIIOKO3bI:
ayunuposanue, arKuIuposaHue, CIupToBOE U MOJIOYHOKHCIIOE OpoXkeHHnEe. DKCIIepUMEHTaIbHbIE
JI0KAa3aTeNbCTBA HATMYUS albICTUIHON U COUPTOBBIX TPYyMI B Titoko3e. [lonydeHue riioko3bl.
Dpykmosa Kaxk uzomep 2mokoszvl. Puboza u Oesoxcupuboza. Baxueilmme mucaxapuibl
(caxaposa, 1akmosa, mManbLmosa), uX CTpoeHue W Quandeckue cBoicTBa. ['muponus caxapossl,
Jakmo3svl, manrbmossl. Kpaxman M LeIo03a Kak OMOJIOrMYecKHe MOJUMeEpbl. XHUMUYECKUE
CBOICTBa Kpaxmala (TUAPOJIN3, KaueCTBEHHAsl peaklus ¢ MOJA0M Ha Kpaxmall U ee IpUMEHEHHe
Ui oOHapy)KeHHsl Kpaxmaja B MPOAYKTaX MHUTaHWs). XHMHUYECKHE CBOWCTBA IIEIUTIONIO3BI:
TUAPONN3, 0O0pa3oBaHue CIOXKHBIX 3¢upoB. [IpumeHenre u OHONOrHYECKas pPOJib YIIIEBOIOB.
OxkucneHue yrieBoi0B — UCTOUHUK SHEPTUU JKUBBIX OpraHu3MoB. [IoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha NMPUMeEpE alleTaTHOTO BOJIOKHA.

Wnentudukanus opraHMueckux coeAuHEeHUM. ['eHeTmyeckas CBA3b MEXAY KilaccaMu
OpPTraHUYECKUX COETMHEHMI.

Awmunsbl. [lepBuuHbIe, BTOPUYHBIC, TPETUUHBIC aMUHBI. Kiaccudukaius aMUHOB 110 THUITY
YIIEBOJOPOAHOIO pajvKala M 4YHCIy AaMUHOTPYNI B  MOJEKyJe. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHME MpeAebHbIX aMUHOB. DuU3nveckue cBOWCTBa aMUHOB. AMUHBI KaK
OpraHWYECKUE OCHOBAHMS: PEAKIUU C BOAOW, KHUcmoTamu. Peakuus ropeHus. AHWIMH Kak
IPEJICTaBUTENb apOMaTHUeCKUX aMUHOB. CTpoeHue aHwinHa. [IpuunHbI ocabiieHns OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUHU C aMUHAMM IIPEIEIBHOTO psifa. XMMUYECKHE CBOMCTBA aHUJIMHA!
B3aMMOJICIICTBHE C KWUCIOTaMH, OpOMHON BOJOM, oxucinenue. [lodydeHne aMuHOB
AIKUJIMPOBAaHUEM aMMHAKa U BOCCTAHOBJIIEHHMEM HUTPOIPOU3BOJHBIX YIJIEBOJIOPOJOB. Peakius
3unuHa. [I[ppumMeHeHre aMMHOB B (papMalleBTUYECKON MPOMBIIUIEHHOCTH. AHUIUH KAK Cblpbe O
npou3800cmea aHuiuHogvlx kpacumeneti. Cunmesvl Ha OCHO8e AHUTUHA.

AmvuHOKHCTOTEI ©u Oenku. CoctaB u HOMeHkiarypa. CTpoeHHe aMHHOKHCIIOT.
['omonoruyeckuii psif OpeAerbHBIX AMUHOKHCIOT. M30Mmepus npeoenvHbiX aMUHOKUCTION.
O®uznyeckue CBOICTBA NPEECNbHBIX AaMHHOKHUCIOT. AMHHOKHUCIOTHI Kak aMm@oTepHbIe
opranuueckue coequHenus. Cunres nentuaos. llentuanas cBsa3b. buonornueckoe 3HaueHue a-
aMuHOKHUCIOT. OOnacTu NMpUMEHEHUs aMUHOKHCIOT. benku kak mnpupoiHble OHOMONUMEpHI.
CoctaB u crpoeHue OenkoB. OcHOBHble AMUHOKUCIOMbL, 0bpasyiowue Oenxku. XUMHUYECKUE
CBOMCTBa OENKOB: THIAPOJIU3, JACHATYypalus, KadeCTBEHHBbIC (IIBETHBIC) pEAKIMH Ha OCNKH.
[TpeBpamenust OenkoB nuiu B opranusme. buonornyeckue GpyHkuumu 0enkoB. Jocmuoicenus 6
U3YYeHUU CMpoenUs U cunmesa 6enKos.



Aszomcooepocawue cemepoyuriuieckue coeourenus. Iluppon u nupuoun.: 21eKkmpouHHoe
cmpoeHue, apoMamuyeckuii Xxapakmep, pasiuuue 6 NpOSAGNeHUU OCHOBHBIX CEOUCMS.
Hyxneunoswvie kuciomol: cocmag u cmpoenue. Cmpoenue nykieomuoos. Cocmas HyKIeUuHO8bIX
kucaom ({HK, PHK). Ponb HYKIeuUHOBbIX KUCIOM 8 HCUZHEOessmeIbHOCMU OP2AHUZMO8.

Bricokomonekynsipabie  coequHeHUs. (OCHOBHBIE TOHSATUS  BBICOKOMOJICKYIISIPHBIX
COCIMHEHUIN: MOHOMEp, IMOJUMEP, CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEPHU3ALINH.
Knaccudpukanus mnomumepoB. OCHOBHBIE CHOCOOBI  IOJYyYEHHUS  BBICOKOMOJEKYISPHBIX
COCIMHEHUI: peakuuy TNOoJIMMEepU3aluu U nojukoHjeHcauud. CTpoeHHe U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTb CBOICTB IMOJIMMEPOB OT CTPOCHHSI MOJIEKYN. TepMOIUIacTUYHbBIE U
TEPMOPEAKTUBHBIE TMONUMEPBL.  [Ipogoodsawue opzanuyeckue noaumepvl. Komnosummvie
mamepuanel. Ilepcnekmugvl UCNONb308aHUSL KOMRO3UMHbIX Mamepuanos. Knaccudukanus
BOJIOKOH. CuHTeTH4eckre BoJIokHA. [lommddupHble W TOTMaMUIHBIE BOJIOKHA, WX CTPOCHUE,
cBoiictBa. IIpakTuyeckoe HCHONb30BaHUE BOJOKOH. CunmemuuecKkue NieHKU: U30AYUS Od
npo60008, MemOpamvl 0jisi ONPecHeHUs 800bl, 3aUUMHbLE NIAEHKU OJisl ABMOMOOUell, NAACMbIPU,
xupypeuueckue nossasku. Hosevie mexnonocuu oanvheliuie2o co8epuieHcmeo8anuss noJIUMepHbIX
mMamepuanos.

11 knace
TeopeTnueckne OCHOBBI XUMUU

Crpoenue BemiectBa. CoBpeMEHHass MOJENb CTpOeHus atoma. Jlyanusm 3JeKTpoOHA.
Keanmoevie yucna. Pacupeneienne 3JIeKTPOHOB 110 SHEPTETUYECKUM YPOBHSAM B COOTBETCTBUU C
IPUHLIMIIOM HauMEHbIIEH SHepruu, mnpaBuioM XyHaa v npuHuunom Ilaymu. OcobeHHOCTH
CTPOEHUS SHEPreTUYECKUX YPOBHEH aTOMOB d-311eMEHTOB. DJIEKTPOHHAsi KOHPUTrypalus aroma.
Krnaccudukanusi XuMHUYECKUX DJIEMEHTOB (s-, P-, d-31eMeHTbl). OCHOBHOE U BO30YXK/ICHHBIC
COCTOSIHUSL aTOMOB. BanenTHble ameKTpoHsl. [lepuoanueckas cucreMa XMMHYECKHUX JIEMEHTOB
H.N. MenneneeBa. ®usnueckuii cmeica llepuoanueckoro 3akona .M. Menneneesa. [Tpuunnbl
Y 3aKOHOMEPHOCTH U3MEHEHUs CBOWCTB JIEMEHTOB M UX COCAUHEHUH 110 NEPUOJaM U I'PYIIIAM.
MupoBo33peHueckoe M Hay4yHoe 3HadeHue Ilepumonmueckoro 3axona JI.M. Menneneesa.
IIpocno3zvl /.. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX DTIEMEHMO8.

DneKTpoHHas MpUpOJa XUMHYECKON CBSI3U. ODNEKTPOOTpHUIATeNbHOCTh. KoBaseHTHas
CBSI3b, €€ PA3HOBHUJIHOCTU U MEXaHM3Mbl 00pa3oBaHHs (OOMEHHBI U JIOHOPHO-AKIENTOPHBIN).
HNonnas  cBa3p.  Merammmyeckas  cBsizb.  BopoponHas — cBA3b.  Meoicmonekynaphvie
83AUMO0elCmBUsl.

Kpucrannuueckue u amopgHsie BemecTa. TUITBI KpUCTANIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHasi, HIOHHAs, METaJUInYecKas). 3aBUCMMOCTh (PU3UUECKUX CBOICTB BEIIECTBA OT THIIA
KpUCTaJIM4eckor pemeTku. [IpuunHsl MHOrooOpasust BemiecTB. COBpEeMEHHbIE MPEACTaBICHUS
0 CTPOECHUHU TBEPABIX, )KUIAKUX U ra3000pa3HbIX BELECTB. JKuoKuUe KpUCmaiibi.

XuMuyeckue peakiuu. I'oMoreHHble U rereporeHHble peakuu. CKOpoCTh peakiiu, ee
3aBHCUMOCTh OT pAa3JIMYHbIX (DAaKTOPOB: MPHUPOJBI pPEarupyroIIUX BEIIECTB, KOHIEHTpaluu
pearupyomux BellecTB, TeMmmeparypbl (mpaBuio Bant-I'odda), mmomanu peaximoHHOM
MOBEPXHOCTH, HAJINYMSA KaTaJu3aTopa. OHEPIUsl aKTUBALUHU. AKMUUPOBAHHbIU KOMNJIEKC.
KaranuzaTops! 1 kartanus. Poib kaTann3atopoB B IpUpO/IE€ U MPOMBIIIEHHOM ITPOU3BOJICTBE.

Ilonamue 06 swmanvnuu u sumponuu. Inepeus [ub6ca. 3akon I'ecca u crneacTBus U3
Hero. TeroBele 3pPexThl XUMUYECKUX peakuuil. Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTh
peakuuii. XuMmuuyeckoe paBHoBecHe. CMeENIEHHME XUMHYECKOIO PAaBHOBECUS IIOJ JEHCTBHEM
pa3ianuHbIX (AKTOPOB: KOHIIEHTPAIlMM PEAareHTOB WM MPOAYKTOB pPEaKIMH, JdaBJICHUS,
Temneparypsl. Poib cMeleHus: paBHOBECHUS B TEXHOJIOTMUECKUX MPOLIECCaX.

HucnepcHbie cuctemsl. Konnouonsie cucmemol. VIcTuHHBIE pacTBOphl. PacTBopeHue Kak
¢duzuko-xumMmuueckuii mporecc. CriocoObl BbIpaKeHUsT KOHIIEHTPALMN PACTBOPOB: MaccoBast 10
pPacTBOPEHHOTO BEIIECTBA, MOJAPHASA U MOAANbHAA KOHyewmpayuu. Tump pacmeopa u
mumposearue.




Peakuuu B pacTtBopax snekTpoiuToB. KauecTBeHHBIE peakIMM Ha HOHBI B PAacTBOPE.
KucnoTHO-OCHOBHBIE B3aMMOJEHCTBHS B pacTBopax. AMQoTepHOCTb. MouHOe npouzsedenue
600bl. Booopoonwiii nokazamenv (pH) pacmeopa. I'maponus coneil. 3HaueHUE THAPOJIHM3A B
Ounonoruvecknx 0OMEHHBIX Tporeccax. [[puMeHeHue ruapor3a B IPOMBIITUICHHOCTH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMH B PUPOJIE, TPOU3BOJICTBEHHBIX MpOIleccax
U KU3HEIEATETbHOCTH OPraHu3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHBIN NOMEHYUAN CPeObl.
Juaepamma Ilyp6s. TloBeneHue BeIIECTB B Cpelax ¢ pa3HbIM 3HadeHueM pH. Mertozs
AIIEKTPOHHOTO U 91eKMpOHHO-UOHHO20 ©OanaHca. [anpBaHWYECKHH »3IeMEHT. XHUMHUYECKHe
HUCTOYHHKU TOKa. Cmanoapmuwviii 6000poOHbIll 21ekmpod. CmaroapmHbulil  31eKMpPOoOHblU
nomenyuan cucmemvl. Ps0 cmanOapmueix 21eKmpooHvix nomenyuanos. Hanpasnenue
OKUCIUMENIbHO-80CCMAHOBUMENbHBIX peakyuli. IIEKTPOJIU3 PacTBOPOB M PACIUIaBOB COJICH.
[TpakTH4eckoe TPUMEHEHUE HJICKTPOJIM3a JUIsl TOJTYYCHHS IIEIOYHBIX, IMEIOYHO3EMETbHBIX
METAJIJIOB U amtoMuHusA. Koppo3us MeTaymioB: BUIbI KOPPO3HH, CIIOCOOBI 3alIUTHl METAIJIOB OT
KOPPO3HUHU.

OCHOBBI HEOPTaHUYECKON XUMUH

Obmas xapaktepuctuka 31eMeHTOB |A—IlIA-rpynn. Okcunasl M mEpOKCUIBl HATPUS U
Kanus. Pacrio3HaBanue KaTHOHOB HaTpus U Kayus. Coy HATPUs, Kausl, KAIbLIUS U MarHUs, UX
3HaYeHHEe B MPUPOJE U KU3HU 4YelloBeka. JKecmkxocmv 60061 U cnocobObl ee YCMPAHEHUS.
Komnnexcnuvle coeounenus antomunus. Anomocuiukamel.

Metamnst IB-VIIB-rpynn (Meap, numHK, XpoM, MmapraHei]). OcoOEHHOCTH CTPOCHHUS
atomoB. O0mue ¢u3znveckne u XuMuieckue cpoiictra. [lomydenue u npumenenue. OKCUIbsl U
THUAPOKCUIBI 3TUX METAIJIOB, 3aBHCHUMOCTh HMX CBOWCTB OT CTENEHU OKHUCICHHUS DJIEMEHTA.
Baxneiimue conu. OKuciuTenbHbIE CBOICTBA COJEM XpoMa M MapraHiia B BBICUIEH CTENEHU
OKHUCIeHUA. Komniexkcuvie coeOuHeHus Xxpoma.

O6bmas xapakrepuctuka 3meMeHToB IVA-rpynmnel. CBolCTBa, [TOJIy4€HHE U IPUMEHEHNE
yras. CuHTe3-Ta3 Kak OCHOBAa COBPEMEHHOW MPOMBIIIJICHHOCTU. AKTUBUPOBAHHBIM Yroyib Kak
agcopbent. Hanocmpykmypol. Muposvie docmudicenus 6 061acmu co30aHUsL HAHOMAMEPUAIO8.
DnekmponHoe cmpoenue MOoNeKyIvl yeaproeo 2asa. llonyuenue u npumeneHue yeapHozo 2asa.
buonornueckoe neiictBue yrapuoro raza. KapOuel kanbius, amoMuHus 1 xene3a. KapOoHaTsl
U TuIpokapOoHatTel. Kpyzoeopom yenepooda 6 ocueoii u Hedxcusol npupode. KadecTBeHHas
peakmusi Ha KapOoHaT-WOH. (DU3MUECKWE M XHMHUYECKHe CBOWCTBa KpeMHHs. CHIIaHBl H
cunuuabl. Oxeun kpemuus (IV). KpemHueBbie KucinoTsl U ux conu. CHIMKaTHbIE MUHEPAbl —
OCHOBA 3€MHOH KOPBI.

OOmast xapakrepucTuka 3neMeHToB VA-rpynmnsl. Hutpuasl. KauecTBeHHas peakuus Ha
MOH aMMOHUS. A30THasi KHCJIOTa KaK OKHCIUTENIh. HuUTpaTel, MX (u3NYecKne U XUMHUYECKHE
cBo¥icTBa, mpuMeHeHHne. CBOMCTBa, ModydeHue u npumenenue pocdopa. Pochun. docdopusie
u nonudocdopHbie KUCI0ThL. buonoruueckas poiab gpocdaros.

Oobmas XapaKkTepUCTHKa 3JIEMEHTOB VIA-rpynmsl. Ocobble CBOHCTBa
KOHIICHTPUPOBAHHOW CEepHOW KHCIOTHL. KadecTBEHHBIE peakiuu Ha CyabQua-, CyirbPur-,
Cyib(aT-uOHBI.

Obmas xapaxkrtepuctuka 31meMeHToB VIIA-rpynnel. OcobGeHHocTH XuMuu  Qropa.
['ajoreHoBOOpPOJBI W WX TMOJNydeHHe. [amoreHoBOJOpOJIHBIE KHCIOTBI U HX COJH.
KadecTBeHHBIE peakiMy Ha TaJOTeHHUI-HOHBI. Kucimopoacoaepikamiye COCTUHEHUS XJIopa.
IIprMeHeHre rajJoreHoB U X BaKHEUIINX COCIUHEHUN.

brazopoonvie ecazwvi. [Ipumenenue 61a20po0HbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB INPOCTHIX BEIIECTB, BOJOPOJIHBIX COCTUHEHUH,
BBICIIMX OKCHJIOB U THUAPOKCHIIOB.

W nenTudukaiys HeOpraHH4ecKrux BEUIECTB U HOHOB.

XUMHS U )KU3Hb




Hayunsie Metoanl mo3Hanus B XumMuu. Mcrounnkn xumudeckoi mHbopmarmu. [lounck
uHpOpPMALMK TIO0 Ha3BaHUAM, WACHTU(PHUKATOPAM, CTPYKTYpHBIM (opmynam. XUMHUUECKUH
aHaJIu3, CHUHTE3, MOJCIMPOBAHUE XMMHYECKUX IPOLECCOB M SIBJIEHUA KaK METOAbl HAYYHOIO
No3HaHus. Mamemamuueckoe Mmoodenuposanue npOCMPAHCMBEHHO20 CMPOEHUs MOJEK)
opeanuueckux seuwjecms. Cospementbvle PUUKO-XUMU4ecKue Memoobl YCMaHo8IeHUs COCMasa u
CMPYKMYypbl 6euyecms.

Xumus u 310poBke. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBL.
[TpoGiieMbl, cBsi3aHHBIE C NPUMEHEHHMEM JIEKAPCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
dakTopbl, paspylialolie 3A0pOBbe (KypeHHe, YIOTpeOJIeHHe ajKorojis, HapKOMaHus).
PannonansHoe nuranue. [Inmesbie 1o0aBku. OCHOBBI MUIIEBOW XUMUH.

Xumus B Mmeaunune. PazpaboTka nekapcTB. XUMUYECKHE CEHCOPHI.

XuMHsT B MOBCEJHEBHOM JKHM3HU. MOIOIIME M YUCTSAIIME CPEACTBA. PeneiuieHTsl,
uHceKkTuuAbl. CpeacTBa JMYHOM THrMeHbl M KocMeTuku. [IpaBuia Oe3omacHoil paboThl C
€/IKMH, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMU OBITOBOW XHUMUHU.

XuMUs U CelbCKOe X034icTBO. MuHepalilbHble U opraHudeckue ynoodpenus. Cpencrsa
3aILMUTHl PACTCHUM.

Xumus B mpombiinuieHHOCTH. OOIIMe NpeAcTaBIeHUS O MPOMBIIUICHHBIX Ccloco0ax
MOJIyUYEHUSI XMMHUYECKHUX BEIIECTB (Ha NpUMEpe MPOM3BOACTBA aMMHAKA, CEPHOM KHUCIOTHI).
[IpombinieHHass opranuyeckas Xumus. Cplpbe [JIi OPraHUYECKOHM IPOMBIIUIEHHOCTH.
[Ipobnema 0OTXOHOB M TMOOOYHBIX MPOAYKTOB. Hambosiee KpymHOTOHHa)KHBIE MPOU3BOACTBA
opraHmyeckux coeauHeHuil. Yepnas u nBetHas Meramryprus. CTEKIIO W CHJIMKaTHas
IPOMBIIITIEHHOCTb.

Xumuss U 3Hepretuka. llpuponHble HCTOYHMKHM yriaeBoaoponaoB. [lpuponnsiii u
MOMYTHBIA HEe(PTSHON Ta3bl, UX COCTAaB W HCHOib30BaHHe. CocTaB HEPTH U ee mepepaboTka.
Hedrenpoaykrel. OxraHoBoe uucio OeHszuHa. OxpaHa OKpyXaromied cpeasl IpU
HedTenepepabOTKe H  TPAHCHOPTHPOBKE HEDTEHPOMYKTOB. AJIbTEpHATHBHBIE HCTOUYHUKHU
SHEPIUH.

Xumuss B crtpoutenbcrBe. LlemenTt. beron. Ilogbop onTUManmbHBIX CTPOUTENBHBIX
MaTepHaloB B IPAKTUYECKOH JAESITEIIbHOCTU YEJIOBEKa.

XUMUS U 3KOJOTUsl. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaroIled cpebl U €ro MOCIEeICTBUS.
Oxpana ruzpocdepsl, T0UBbI, aTMOC(hEpHI, (PIOPHI U PayHBI OT XUMHUUECKOTO 3arps3HEHUS.

Tunsl pacyeTHbIX 3a4a4:

Haxoxnenne wMonekynsapHOM (OpMysibl OpPraHMYecKOoro BEIIeCTBAa IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 2JIEMEHTOB, BXOJSALIMX B €r0 COCTaB, WK 110 IPOJYKTaM CrOpaHUsl.

Pacuetsl MmaccoBo# 1011 (Macchl) XUMUYECKOTO COEAMHEHUSI B CMECH.

PacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) NMPOIYKTOB PEaKLMH, €CIH OAHO U3 BELIECTB
JIaHO B U30BITKE (MMEET IIPUMECH).

PacueTsl MaccoBoil WM OOBEMHON JONM BBIXOJA NPOAYKTa pEaKLUH OT TEOPETHUECKU
BO3MO>KHOTO.

Pacuets! TernoBoro a¢dexra peakuuu.

PacueTsl 00BbEMHBIX OTHOLIEHHUH ra30B IPU XUMHUECKUX PEaAKIIMSIX.

PacueTsl mMaccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKLUH, €ClIM OJHO U3 BEIIECTB
JIAHO B BUJIE PACTBOpA C ONPEIEIEHHON MacCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA.

[IpuMepHbBIE TEMBI IPAKTHYECKUX PaOOT:

KauectBenHoe onpeneneHue yriaepojia, BOJAOPO/ia U XJiopa B OpraHUYECKUX BEIIECTBAX.
KoHcTpynpoBanue mapocTep:KHEBBIX MOAEIECH MOJIEKYJI OPraHUYECKUX BEIIECTB.
Pacrno3naBanue nmiaacTMacc ¥ BOJIOKOH.

Penienune skcnepuMeHTANIBHBIX 3a7a4 Ha MOJIy4YE€HUE OPTaHUYECKUX BEIIECTB.

Pemenue skcnepuMeHTaIbHBIX 337124 HA PACIIO3HABAHUE OPraHUYECKUX BEILECTB.
Nnentudukanys HeOpraHMIeCKuX COeIMHEHUH.




[Tomydyenue, coOnpanue u pacro3HaBaHUE Ta30B.

Pemenue skcnepuMeHTaIbHBIX 3a1a4 10 TeMe «MeTauib».
Penienue skcnepuMeHTalIbHBIX 3a7a4 Mo Teme «Hemerannbiy.
Pemienune »skcnepuMeHTanbHBIX 3a1ay 1o TeMe «l'eHernueckas
HEOPraHUYECKUX COCANMHEHUI.

Pemienune »skcnepuMeHTanbHBIX 3a7ad 1o TeMe «l'eHernueckas
OPraHUYECKUX COCTUHCHUI.

[Tonydyenue sTUIEHA U U3yYEHUE €0 CBOMCTB.

[TonydyeHune yKCyCHOM KUCIOThI U U3YyYEHHUE €€ CBOMCTB.

I'mpponus KupoB..

XUMUSI KOCMETHYECKUX CPEICTB.

HccnenoBanne CBOMCTB OCIIKOB.

OCHOBBI ITUIIIEBON XUMHH.

HccnenoBanue MUILEBBIX JOOABOK.

CBolicTBa OJIHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

XUMHYECKHE CBOMCTBA aJIhJICTHIOB.

CuHTE3 CII0KHOTO ddupa.

I'mpponus yrieBonos.

YcrpaneHue BpeMEeHHOM KECTKOCTH BOJIBI.

KauecTBeHHBIE peakIMM HA HEOPTAHUYECKUE BEIIECTBA U UOHBI.

CBA3b MCKAY KJacCaMu

CBA3b MCKAY KJacCaMu

HccnenoBanue BIUSHUS PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUUYECKOM peakinu.
Ornpezenienre KOHIIEHTPALIUA PACTBOPA aCKOPOMHOBOM KHUCIOTHI METOI0M TUTPOBAHUSI.



3. TemaTn4yeckoe IJIAHUPOBAHME, B TOM YHCJIE ¢ Y4eTOM padoyeil mporpaMmmsbl
BOCIIUTAHUSA, C yKa3aHMEM KOJIHYECTBA YaCOB, OTBOJAUMBIX HA OCBOCHHE KAaXKA0H TeMbl.
10 knacc (68 yacoB)

Ne Hassanmue pa3saeia, TeMbl Koua-Bo
4acoB
Pa3nes 1. OcHOBBI OpraHnu4ecKoii XMuMHH 10
1 | [IpeameT opraHM4ecKON XHUMHH. 1
2 | Teopusi XUMHUECKOTO CTPOCHHS OPTaHUYECKUX BEILIECTB. 1
3 | Konnenmus rubpuausaiuy aTOMHBIX OpOHTAJICH. 1
4 | Knaccudukaius OpraHn4ecKux COCTMHCHHM. 1
5 | OcHOBBI HOMEHKJIATYpbl OPraHUYECKUX COCTMHEHU. 1
6 | M3omepuss u wm3omepbl. Ilpaktuyeckas padora 1 «KoHcTpympoBaHme 1
IIAPOCTEPKHEBBIX MOJIEJICH MOJIEKYJI OPTraHUYECKHUX BEIIECTBY.
7 | Tumpl XUMUYECKUX PEAKIIUH B OPraHUuYECKON XUMUH. 1
8 | HaxoxmeHne MOJICKYISIpHON (OpMYIIbI OPraHUYECKOrO BEIIECTBA IO €To 1
IUIOTHOCTA M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WU
110 TPOAYKTaM CrOpaHusl.
9 | [IpakTuueckas padbora 2 «KauecTBeHHOE ONpeeeHrne yriaepoaa, BOAOPoaa 1
Y XJIOpa B OPTaHUYECKUX BEUIECTBAXY.
10 | IToBropenue no pazaeny «OCHOBBI OPraHMYECKOW XUMUNY. 1
Pasznea 2. YrieBoaopoabl. 18
AJIKaHBI.
11 | AnkaHbl: CTpO€HHE, HOMEHKJIATypa U MOJIYYCHHE. 1
12 | CpoiicTBa QJIKAHOB M UX IPUMEHEHHE. 1
InkaoaakaHbI.
13 | IlmkyoankaHbl: CTPOSHUE, HOMCHKJIATYPA U TIOJTyUYCHHE. 1
14 | CpoiicTBa LHMKJIOAJIKAHOB. 1
AJIKeHBI.
15 | AnKeHBI: CTPOEHHUE MOJIEKYJI, TOMOJIOTHSI U H30MEpHSI. 1
16 | Crioco6bl nostyueHust aJIKEHOB. 1
17 | CpoiicTBa ¥ MPUMEHEHNE AIKEHOB. 1
[Tpaktuyeckas pabdota 3 «I[lonyueHue 3THIIEHA U U3YYEHHUE €r0 CBOMCTBY.
AJIKa/iHeHBbl.
18 | Ankanuensl: Ki1acCUGHUKAIM ¥ CTPOCHHE. 1
19 | Cioco6bl mosyueHusi, CBOMCTBA M MPUMEHEHHE aJIKaIMEHOB. 1
20 | Kaydyku 1 pe3uHBbI. 1
AJIKMHBI.
21 | AJKUHBI: CTpOEHHE, HOMEHKJIATYpa U CIOCOOBI OTYICHHUSI. 1
22 | CBoiicTBa U IPUMEHEHUE AJIKUHOB. 1
ApeHbl.
23 | ApeHBI: CTpOSHHE, TOMOJIOTHYECKHHA PsiJl, HK30MEpHsl 1 HOMEHKJIATYPA. 1
24 | Cioco0Obl OTyYeHUs M MPUMEHEHHE apEHOB. 1
25 | CoticTBa O€H30J1a M €T0 TOMOJIOTOB. 1
26 | 'eneTnueckas CBsI3b MEXKAY KJIaCCaMM OPraHUYECKUX COSIMHEHHH.
27 | TloBTOpeHwme 1o pa3faeny «YTIEBOIOPOIBD). 1
28 | KontpoJbHasi padoTa no pasieny «YrjeBoJI0pPoabl». 1
Paznen 3. Kuciopoaocoep:kaie opraHuyeckme coeJuHeHus . 23
Cnuprsl.
29 | Cnupthl: KIacCU(pHKAIMS U CTPOSHHE. 1
30 | TToyueHmne 1 XUMUYECKHE CBOHCTBA OJTHOATOMHBIX CITHPTOB. 1




31 | MHOroaroMHbI€ CHUPTHI: OJTYYESHUE U CBOMCTBA. 1

32 | Ipaktuueckass pabora 4 «CBoiicTBa OJHOATOMHBIX W MHOTOATOMHBIX 1
CIIUPTOBY.

DeHo1.

33 | ®eHOobLI. 1

34 | CpoiicTBa 1 mpuMeHeHne (HEHOJIOB. 1

AJIb/1eTH/IbI M KETOHBI.

35 | AnpieTH]IBL: CTPOCHUE, CBOMCTBA U MPUMEHEHHUE. 1

36 | IIpakTudeckas pabora 5 « XHMUUECKHE CBOMCTBA aJIbJICTHIOBY. 1

37 | KetoHsl: cTpoeHHE, CBOMCTBA M TPUMEHEHHE. 1

KapOoHoBble KMCJIOTBI.

38 | KapOoHOBBIE KHCIOTBI, MX CTPOCHHE, KJIACCH(HKAIMi, HOMEHKIATYpa, 1
(dbu3nyeckue cBOMCTBA.

39 | XuMuueckrue CBOHCTBA KApOOHOBBIX KUCIIOT. 1

40 | IIpakTrueckas padora 6 «[lomyuyeHre yKCYCHOH KHCIOTHI U M3YYEHHE €€ 1
CBOWCTBY.

CaoxHble 3QUPBHI U JKUPBHI.

41 | Cnoxuble 3(¢upbl: TONy4YeHUE, CTPOCHHE, HOMEHKIIATypa, pu3ndeckue u 1
XMMHYECKHE CBOMCTBA.

42 | Ilpaktudeckas pabora 7 «CHHTE3 CIOKHOTO dhupay. 1

43 | YKupsl Kak CIIOKHBIC Y(QHUPHI TTUIHPHUHA U BBICIIUX KAPOOHOBBIX KHCIOT. 1
[TpakTuueckas pabota 8 «I'UAPOIN3 KUPOBY.

44 | Conu kapOOHOBBIX KUCIIOT. MbLIa. 1

YriieBoapbl.

45 | YrieBopl, X COCTaB U Kiaccuukaius. 1

46 | MoHOcaxapubl. 1

47 | ucaxapupl. 1

48 | Tlomucaxapuasl. [IpakTuyeckas padora 9 «'uaponu3 yriieBoaoBy. 1

49 | I'eneTnyeckas CBsI3b MEXAY KJIacCaMU OPraHMYECKUX COSTUHEHHI. 1

50 | [ToToperne mo pasgeny «Kwucimopomocomepxamue OpraHUYECKHe 1
COEAMHEHUSI.

51 | KontponbHas pabota no paszneny «Kucnopomocoaepkaiiiue opraHndeckie 1
COEJTMHEHUSI».

Paznen 4. A3oTconepikaniye Oprannyeckme coeIMHEeHM. 6

52 | AmMuHBL:  cTpoeHWe, KiaccH(UKaus, HOMEHKJIATypa, IOJydeHHeE, 1
XMMHUYECKHE CBOICTBA.

53 | AamuH. 1

54 | AMHUHOKHCIIOTBHI. 1

55 | Ctpoenue OenkoB. buonornueckue QyHKIMM U 3HAUeHHE OEJIKOB. 1
[TpakTuueckas pabota 10 «VccnenoBanue cBOWCTB OSIKOBY.

56 | A3oTcomepxampe  TEeTePOIMKIMYECKAE  COCINMHEHWSA. HyKJIenHOBBIC 1
KHCIIOTBHI.

57 | TloBTOpeHuUe Mo pazaeny «A30TcoJiepKaliie OpraHuuecKue COSTUHEHUSY. 1

Pa3nes 5. BbicokoMoJIeKYJISIpHbIE COeIMHEHUSI. 8

58 | BbICOKOMOJIEKYJISIpHBIE COSAMHEHUSI. 1

59 | Kimaccudukarus BOJIOKOH, UX CTPOSHUE M CBOWCTBA. 1

60 | ickycCTBEHHBIE U CHHTETHUECKHE MOJIMMEPBHI. 1

61 | [Ipaktuueckas padora 11 «Pacmo3HaBaHue IaCTMACC U BOJTOKOHY. 1

62 | [lpaktuueckas pabota 12 «PemeHue SKCIEpUMEHTANIBHBIX 3aJad  Ha 1
MOJIYY€HUE OPTAHUYECKUX BEIIECTBY.

63 | [Ipaktnueckas pabota 13 «PemeHne SKCIEpUMEHTAIBHBIX 3aJad  Ha 1




PaCIio3HABAHUC OPTraHUYCCKUX BCIICCTBY.

64 | [Ipaktuueckas padota 14 «PemieHne 3kcriepuMeHTaIBHBIX 3a/1a4 110 TEME 1
«['eHeTnueckas CBsi3b MEKIY KJIaCCaMH OPTaHUYECKUX COSIAUHEHHIY.

65 | I[ToBTOpenue no pasaeny «BHICOKOMOJIEKYISIPHBIE COSTUHECHHUSI. 1

66 | Ob6o0mAaIIee MOBTOPeHUE MO npeamety «Xumus» 3a 10 kaace 1

67 | O6o0malIee MOBTOPeHNe MO npeaMery «Xumus» 3a 10 kiaace 1

68 | I'ogoBasi KOHTPOJILHAS PadoTa. 1

11 knacc (66 yacoB)

Ne HasBanmue pasaeiia, TeMbl Koa-Bo

4acoB

Pa3nen 1. Teopernueckue 0OCHOBBI XUMHH. 8

1 | AToM — ciokHasi 4acTula. 1

2 | CocTosiHHE DJICKTPOHOB B aTOME 1

3 | DnekTpoHHasi KOH(MUTYpAIUS aTOMOB XHMHUYECKHUX DJIEMEHTOB. 1

4 | IlonsTue o s,p,d.f-amemenTax 1

5 | BaseHTHBIE BO3MOKHOCTH aTOMOB XMMHUYECKHX JIEMEHTOB. 1

6 | [lepuognueckuii 3aKOH U IEPUOANYECKAS CUCTEMA XUMUYECKUX 1
anemenToB /.M. MenneneeBa u CTpoeHue aToma.

7 | 3aBUCHUMOCTb CBOMCTB 3JIEMEHTOB M COSAMHEHUI OT UX TOJOXKEHHS B 1
NepUOINYecKoil cucteme. 3Hauenue [leproarmueckoro 3akoHa.

8 | IloBropenue no pazneny «TeopeTnueckue OCHOBbI XUMHMY. 1

Pa3nea 2. CTpoeHue BelllecTBa. 20

9 | KoBajieHTHasi XUMHUYECKasl CBsI3b U MEXaHU3MBI €€ 00pa30BaHUsl. 1

10 | CBoiicTBa KOBaJICHTHOW XMMHUECKOH CBSI3H. 1

11 | Mounas cBs3b. 1

12 | Merannudeckasi XuMU4eckas CBsizb. BogopoiHas cBsi3b. 1

13 | TuOpuam3amuss aToMHBIX opOuTaieid. I[IpocTpaHCTBEHHOE CTpOCHUE 1
MOJIEKYJI.

14 | BemecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHMSL. 1

15 | Teopus ctpoeHus: xumMmuuyeckux coequHenuii A.M. bytieposa. 1

16 | [Tomumepsl. 1

17 | ArperatHsie cocTosiHud BemiecTB. [Ipaktuyeckas padorta 1 «YcrpaHeHue 1
BPEMEHHOMU KECTKOCTU BOJIBIY.

18 | Ilpaktuyeckass pabdora 2 «[lomydeHwme, coOupaHWEe W pacro3HABaHHE 1
ra3oBy.

19 | CocraB BemectBa u cMecH. Pacyerbl MaccoBOoW J0iHM  (Macchl) 1
XMMHUYECKOTI'O COEIMHEHHSI B CMECH.

20 | PacueTsl 00BEMHBIX OTHOIICHUN Ta30B IPU XUMHUYECKUX PEAKIIUSIX. 1

21 | lucniepcHble CUCTEMBI, MX KIaccu(uKalusl. 1

22 | PacTBOpBI, MX MPAKTHUECKOE 3HAYCHHUE. 1

23 | CrtocoOBI BBIpaKCHHsI KOHIICHTPAIIMH BEIIECTR. 1

24 | IIpaktuueckas padora 3 «OmnpeneneHne KOHIEHTPAIMK pacTBOpa 1
aCKOPOMHOBOW KHCIIOTHI METOJIOM THTPOBAHUS.

25 | Pacuetsl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH 1
OJIHO M3 BENIECTB JIaHO B BHJIE pACTBOPA C OMPEACICHHON MAacCOBOM J0Jen
PacTBOPEHHOIO BEIIECTBA.

26 | Pacuersr Macchl (0OBeMa, KONMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, 1

CCJIM OAHO M3 BECIICCTB JaHO B H30BITKE (I/IMCCT HpI/IMeCI/I).




27 | lloBropenue no pazaeny «CTpoeHHE BEIIECTBAY. 1

28 | KontponpHas pabora mo pasgenam «TeopeTmdecKkue OCHOBBI XHMHUWY, 1
«CTpoeHue BeuecTBay.

Pa3nen 3. XumMunyeckune peaxium. 18

29 | Knaccudukanus  XUMHYECKMX ~ peakUMid B~ OpPraHUYecKoO U 1
HEOPraHMYeCKOW XMMHUHU.

30 | TensoBo#i 3 dexT peakimn. PacueTsl TemaoBoro 3¢ dexra peakuu. 1

31 | CkopoCTh XUMHUUYECKHX PEAKIIHMA. 1

32 | dakTopsl, BIUAOLINE HA CKOPOCTh XMMUYECKON peaKIiHy. 1

33 | IIpakTrueckas padota 4 «VccnenoBanue BIMSAHUS Pa3IHUHBIX (PAKTOPOB 1
Ha CKOPOCTb XMMHUYECKON PEaKLIUU.

34 | OGpaTUMOCTh XUMHYECKUX peaKnuid. XUMHUYECKOE pPaBHOBECHE M €ro 1
CMELICHHUE.

35 | DaekTpoauTHYECKas AUCCOITUAITHSI. 1

36 | BomopoaHbIii mokasarels. 1

37 | MoHHbIE peaKiyy. 1

38 | IIpakTrueckas padota 5 «KauecTBeHHBIE peaKIIMi Ha HEOPTaHUYECKHE 1
BEIIECTBA M HOHBI.

39 | I'maponamn3 OpraHUuyYeCcKUX BEIIECTB. 1

40 | I'maponn3 HeOpraHWYECKUX BEIIECTB. 1

41 | OKuCINTENHHO- BOCCTAHOBUTEIBHBIC PEAKIINH. 1

42 | OkucnurenbHble CBOWCTBA COIMHEHUI MapraHia U Xpoma. 1

43 | DnexTponwms. 1

44 | Koppo3usi METaJIOB. 1

45 | [loBTOpenue no pasaenam «TeopeTnueckue 0OCHOBBI XUMHUNY, «CTpoeHue 1
BEIIECTBAY, «XUMHUYECKUE PEAKIIUN.

46 | KontposbHas paboTa 1o pazfaeny «XUMHUYECKUE PEeaKLUu. 1

Pa3nes 4. OcHOBBI HEOPraHMYeCKOH XMMUH. 15

47 | Metasuibl, o0111asi XapaKTepUCTUKA. 1

48 | Xapakrepucrtuka 31eMeHToB [A-11A rpymm. 1

49 | AnoMHUHMIA U €r0 COSIMHEHHSL. 1

50 | Metamsl IB -VIIB rpynn (Menb, IMHK, XpOM, MapraHelr). 1

51 | Ilpaktuueckas pabora mo teme 6 «PeleHne 3KCEPUMEHTANIBHBIX 3a/1a4 1
1o TeMe «MeTajubI»».

52 | Hemerautel, 00miasi XapaKTePUCTHKA. 1

53 | XapakrepucTrka 31eMeHToB [IVA rpymnmsl. 1

54 | XapakTepucTuKa 3J€MeHTOB VA TrpyIisbl. 1

55 | Xapakrepuctuka 3neMeHToB VIA rpynmobl. 1

56 | Xapakrepuctrka 31emeHToB VIIA rpymnmsL 1

57 | llpaktuueckas padora 7 «PelieHue sKCEpUMEHTATBHBIX 3a/1a4d MO0 TEME 1
«HemeTtamibimy.

58 | Ilpaktuyeckas padora 8 «MaeHTnUKaIUs HEOPTAaHUIECKUX 1
COCIMHECHUIN.

59 | INpaktuueckas pabdora 9 «PemeHue dKCIIEPUMEHTAIBHBIX 3a7ad 0 TeMe 1
«"eHeTnuecKas CBsi3b MEXKIY KI1acCaMH HEOPTaHUYECKUX COSTUHEHUI».

60 | Pacuersr MaccoBoil WM OOBEMHOW JOJNHM BBIXOJA MPOJYKTA PEAKIUU OT 1
TEOPETUYECKH BO3MOKHOTO.

61 | [ToBTOpeHMe 1O pa3aeiiaM «XUMHUYECKUE peakiumy, «OCHOBBI 1
HEOPTraHMYECKOM XUMHUNY.

Paznen 5. Xumus M 5KU3Hb. 3

62 ‘ MeToapl HAYIHOTO MTO3HAHUS 1




63

Xumus u 3n0poBbe. [Ipaktnueckas padora 10 «XuMHS KOCMETHYECKHUX
cpeactB», «OcCHOBBI MNHIIEBOM XuMHUH. FccinenoBanue MNHIIEBBIX
100aBOKY.

64 | XuMHs ¥ CeNIbCKOE X03MCTBO. XUMHSI M IIPOU3BOJICTBO
65 | Ob6o0mAawIIee MOBTOPeHUE MO npeaMery «Xumus» 3a 11 kiaace
66 | F'omoBasi KOHTPOJILHAs padoTa.
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