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1.Ilnanupyemble pe3yjibTAThl OCBOEHHS Y4eOHOI0 MpeaMeTa
JInyHoCTHBIE pe3yJIbTaThI

JInuHOCTHBIE pe3ynbTaThl B cepe oTHOIIEHUH oOydaromuxcs K cebe, K CBOEMY 3/10pOBbIO, K
MO3HAHUIO ceOs:

— opueHTalus o0y4Jarouxcs Ha TOCTHKEHUE JJMYHOTO CYACThS, peaIU3alii0 MO3UTUBHBIX
JKU3HCHHBIX NCPCIICKTHB, MHUIIUMATUBHOCTL, KPCATUBHOCTH, TOTOBHOCTH U CHOCO6HOCTL K
JUYHOCTHOMY CaMOONPEIEIICHUI0, CIIOCOOHOCTh CTaBUTh LIEU U CTPOUTH KU3HEHHbBIC
[JTAHBI,

— TOTOBHOCTh M CIOCOOHOCTH 00€CIeYuTh ce0e M CBOMM OJU3KUM JIOCTOMHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIBHOCTH;

- TpUHATHE W pealu3alus LEHHOCTeH 3J0poBoro u Oe3omacHOro oOpas3a KHU3HH,
OepexHOe, OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIIEHUE K COOCTBEHHOMY (DH3UYECKOMY
Y TICUXOJIOTUYECKOMY 3/I0POBbIO;

— HENpHUATHE BPEIHBIX IPUBBIYEK: KYPEHUS, YIIOTPEOIEHUSI aJIKOT0JIsl, HAPKOTUKOB.

JIMYHOCTHBIC pe3yNbTaThl B cdepe OTHOIIeHWW olydaronmxcs K Poccum kak k Pojawmnbe
(OteuecTBY):

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

— yBaX€HUE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoii, ropaoctu 3a
CBOM Kpaid, cBOr0 PonnHy, mponuioe u HacTosiliee MHOTOHAIMOHAJIbHOTO Hapoaa Poccun,
YBa)XKEHHE K FOCY/apCTBEHHBIM CUMBOJIaM (Tepo, (iar, TUMH).

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIIEHHH O0yYaromMXcsi K 3aKOHY, TOCYIapcTBY M K
IpaXJIAHCKOMY OOUIECTBY:

— MHUpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pAa3BUTHS HAayKu H
00I11eCTBEHHOM NMPaKTHKH, OCHOBAHHOE Ha JUajiore KyJIbTYyp, a TAKKe pa3IHuHbIX (Gopm
0O0IIECTBEHHOT'O CO3HAHUSI, 0CO3HAHHE CBOETO MECTa B MOIUKYJIBTYPHOM MUDE;

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

JINYHOCTHEIE PE3YJIbTATHI B cd)epe OTHOIIICHUH O6V7-IaIOHH/IXC$I C OKPYKAaKOIINMHU JIAbMMU .

-~ HpPaBCTBEHHOE CO3HAHME U TOBEJACHHE Ha OCHOBE YCBOCHHS OOIIECYEIIOBEYECKUX
HeHHOCTeﬁ, TOJICPAHTHOT'O CO3HAHUA U MOBCACHUS B IMOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTU
U CIIOCOOHOCTH BECTH JTMAJIOT C IPYTUMHU JIIOJIbMH, JOCTUraTh B HEM B3aUMOIIOHMMAHUS,
HaXOJIUTh OOIIME LETTH U COTPYTHUYATD TSl KX JTOCTHKCHHS;

- TpUHATHE  TYMAHUCTUYECKUX  IIEHHOCTEHW,  OCO3HAHHOE,  yBAXKUTEIbHOE W
J0OpO’KeTaTeIbHOE OTHOIIIEHHE K IPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHUIO;

—  CHOCOOHOCTH K COTIEpeKUBAHUIO U (HOPMUPOBAHKE MTO3UTUBHOTO OTHOIICHUS 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 CO3HATEIBHOMY BBIOOPY J100pa, HPAaBCTBEHHOTO CO3HAHMS M TIOBEIACHUS
HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEW M HPABCTBEHHBIX UYBCTB (UECTH,
JI0JITa, CIIPABEIJTMBOCTH, MUJIOCEPIUS U APYKEITIOOHs ),




—  pa3BUTHE KOMIICTCHIIMH COTPYJAHHYECTBA CO CBEPCTHHKAMH, JCTbMH MJIAJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BAaTENbHOW, OOMIECTBEHHO TOJIE3HOH, Yy4eOHO-
UCCIIeI0BATEIbCKOM, IPOCKTHON M APYTUX BUAAX JEATEILHOCTH.

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

-~ MHPOBO33pEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YpPOBHIO Ppa3BHTHS  HAayKH,
3HAYMMOCTH HAayKH, TOTOBHOCTh K HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BIIAJICHUC
JIOCTOBEPHON HH(MOpMAIMeld O TEePENOBBIX JOCTIDKEHUSX M OTKPBITUSX MHUPOBOU U
OTEYECTBEHHON HAYKH, 3aMHTCPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U
00111eCTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHUIO, B TOM YHUCIE CaMOOOpa30BaHHIO, Ha
NPOTSDKEHUHM BCEW JKU3HH; CO3HATEIILHOE OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHUIO
KaK yCIIOBHUIO YCIEUTHOM MpodhecCuoHaIbHOM U O0IIECTBEHHOM €SI TeIIbHOCTH;

— OJKOJIOTMYECKas KyJbTypa, OCpEeKHOEC OTHONICHWS K POJHOW 3eMmiie, MPHUPOIHBIM
OorarctBam Poccun © MuUpa; TMOHHMAaHWE BIUSHHS —COLUAIBHO-IKOHOMHUYECKUX
NPOIIECCOB HA COCTOSIHME TIPUPOJHOM W COIMAIBHOM Cpelbl, OTBETCTBEHHOCTh 32
COCTOSIHUE TIPUPOIHBIX PECYPCOB; YMEHUS M HABBIKK Pa3yMHOTO MPHPOIOIOIb30BAHMS,
HETEePIHMOE OTHOIICHUE K JCWCTBUSM, MPUHOCAIIMM BpeIl 3KOJOTHH, MPUOOpETeHUE
OTIBITA DKOJIOTO-HAMPABICHHON JACSTEIbHOCTH.

JIM4yHOCTHBIC pe3ynbTaThl B cepe OTHOIIEHUS O0yJarommuxcs K TPyaAy, B chepe couuanbHO-
SKOHOMMYECKUX OTHOLIECHUH:

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

— OCO3HaHHBIN BRIOOp Oymymiel mpodeccuu Kak MyTh U CIOCO0 pean3anii COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB;

— TOTOBHOCTh OOyYaromMxcsi K TPYAOBOH MNpPOPECCHOHANbHON JEATENbHOCTH KakK K
BO3MOXXHOCTH Y4YacTUs B pEIICHHH JMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
001IIeHaIIMOHATIFHBIX MPOOJIEM;

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

— TOTOBHOCTh K CaMOOOCITYXMBaHHIO, BKJtouass OOy4Ye€HHE U BBINOJHEHHE JIOMAIIHUX
00s13aHHOCTEH.

JInuHOCTHBIE pe3ynbTaThl B cdepe (Pu3Myeckoro, MNCHXOJOTHYECKOTO, COLMAIBLHOTO H
aKaJIeMUYECKOro 0JIaronony4usi 00 yJarommxcs:
- (usmnueckoe, HMOIMOHAIBHO-TICUX0JIOTHYECKOE, COLIMAJIbHOE Onaromnonyune
oOydaromuxcsi B JKM3HM 00pa3oBaTeIbHOW OpraHu3alud, OIIYIIEHHWE JeThbMHU
0€30I1aCHOCTH U TICUXO0JIOrMYecKoro KoM(popTa, HHPOPMAITMOHHON GE30MAaCHOCTH.

MeTtanpeameTHbie pe3yJibTaThl

PerynsaTuBHbIC YHUBEpCaIbHbIC YUEOHbIE ICHCTBUS
BBINYCKHHUK HAYYIHTCS:
—  CaMOCTOSITEJIbHO ONPENEIATh LI€NH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPBIM
MO3KHO OIPENEIUTh, YTO LENb JOCTUTHYTA;
— OLEHUBATh BO3MOKHBIE MTOCIIE/ICTBHS TOCTUKEHUS ITOCTABICHHOM 11€JI B IE€ATEIbHOCTH,
COOCTBEHHOM JKU3HU U KU3HHU OKPYXKAIOUINX JIOEH, OCHOBBIBAsICh HA COOOPaKEHUAX
ATUKHU U MOpPAIIH;




CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3aJa491 B 00Pa30BATEIHLHON IEATEILHOCTH U
JKU3HCHHBIX CUTYaAlUAX;

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 A((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOTUMBIX JIJIS1 TOCTHKEHUS
IMOCTaBJICHHOM 1ICIIH;

COIIOCTABJISITh MOJYYEHHBIHN pe3yNbTatT ASSITENbHOCTU C TIOCTABJICHHON 3apaHee LEeNbIo.

Ilo3HaBaTeIbHBIC YHUBEPCAILHBIC V‘le6HBIe JICHCTBHA

BoInyckHHUK HAy4dUTCS:

UCKaTh U HAXOJUTh 0000IIEHHbIE CLIOCOOBI PELICHHs 3a/1a4, B TOM YHUCJIe, OCYIIECTBIATh
pa3BepHYTHI HH()OPMAIIMOHHBIH ITOMCK U CTABUTH HAa €0 OCHOBE HOBHIE (y4eOHBIE U
II03HABATEJIbHBIC) 3a/1a4H;

KPUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH MHPOPMAITUIO C Pa3HBIX MMO3HUIINH,
pacrio3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUHS B HH(POPMALIMOHHBIX UICTOUHUKAX;
HCIIOJIB30BAaTh Pa3INYHbIe MOACIIBHO-CXEMAaTUYECKHUE CPEACTBA JJIs IPEACTaBICHUS
CYILECTBEHHBIX CBSI3€l U OTHOILLEHUH, a TAKXKE POTUBOPEYNH, BBISIBICHHBIX B
WH(POPMALMOHHBIX HCTOYHHKAX;

HaXOJWUTb U IPUBOJUTH KPUTUUECKUE apTyMEHThI B OTHOIUEHUM I€HCTBUN U CYXKICHUN
JIPYroro; CHOKOMHO ¥ pa3yMHO OTHOCUTBHCS K KPUTHYECKUM 3aMEYAHHSIM B OTHOILEHUU
COOCTBEHHOIO CYX/IEHUs, pACCMaTPUBATh UX KaK PeCypc COOCTBEHHOI'O pa3BUTHS;
BBIXOJMTH 3a paMKU y4eOHOI0 IpeMeTa U OCYIIECTBIISATh LIEICHAIIPaBICHHbII OUCK
BO3MOYKHOCTEH I ILIMPOKOTrO MEPEeHOCca CPEACTB U CIIOCOOOB AEHCTBUS;

BBICTpauBaTh MHAUBHUIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYEHHUS
CO CTOPOHBI APYIUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYECHUS,

MEHSATh U YACPKUBATh Pa3HbIC MO3UIMH B [IO3HABATEIBHOM JESITEIBHOCTH.

KOMMVHHK&TI/IBHBIG YHUBEPCAJILHBIC V‘~I€6HBIC ﬂeﬁCTBHH

BeINYCKHUK HAYYIUTCS:

OCYIIECTBIIATH JICIIOBYI0O KOMMYHHUKAITHIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH
(kak BHYTpH 00pa30BaTEeNbHON OpraHu3aluy, Tak U 3a ee MpejesiaMu ), MoAOupaTh
MapTHEPOB TSI JIEIIOBOM KOMMYHUKAIIUN UCXOMS U3 COOOpaKCHHI Pe3yIbTaTHBHOCTH
B3aMMOJICHCTBHS, a HE JIMYHBIX CUMITATUH;

MIPH OCYIIECTBIICHUH TPYIIIOBOM paOOThI OBITH KaK PYKOBOJIUTEIIEM, TaK M YICHOM
KOMaH/Ibl B Pa3HBIX POJISX (T€HEepaTop UAEH, KPUTHK, UCTIONHUTENb, BHICTYIAIONIUH,
SKCTEPT U T.1.);

KOOPJMHHUPOBATH U BBITIONHATH Pa0OTY B YCIOBUSX PEabHOTO, BUPTYaIHHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BepHYTO, JOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIh30BAHHEM
aJICKBATHBIX (YCTHBIX M MMUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacmo3HaBaTh KOH(PIUKTOTEHHBIE CUTYAllUU U TIPEJOTBpAIIaTh KOHMIUKTHI 10 UX
AKTUBHOH (ha3bl, BRICTPANUBATH JICIIOBYIO H 00pa30BaTEIbHYI0 KOMMYHHUKAIIHMIO, H30eras
JTUYHOCTHBIX OIEHOYHBIX CYXKICHUM.

IIpenmeTrHble pe3yJIbTaThl

c(OPMHPOBAHHOCTh CHCTEMBl 3HaHMH 00 OOIMX XHMHUYECKHX 3aKOHOMEpPHOCTSX,
3aKOHAaX, TEOPHUSX;

c(OpMUPOBAHHOCTh YMEHHI HCCIIEIOBaTh CBOWCTBA HEOPraHUYECKUX M OPTraHMYECKUX
BEIIECTB, OOBACHATH  3aKOHOMEPHOCTHM  TPOTEKAHUS  XUMHYECKHX  PEaKIHi,
MPOrHO3UPOBATH BO3MOXKHOCTD UX OCYIIECTBIICHHUS;



— BJIQJICHUE YMEHHSMH BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHWW O COCTaBE, CTPOCHHU
BCIIECTBA M OCHOBHBIX XMMHYCCKHX 3aKOHAaX, MPOBEPATh HX OSKCICPUMEHTAIBHO,
bopMyIHpys 1eNb UCCIIETOBAHHS,

— BIJIQJICHUE METOJIaMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS W TIPOBEICHHS XUMHUYECKHX
OKCIIEPUMEHTOB C COOJIFOJICHHEM TIpaBHJI O€30MacHON padoThl ¢ BEHIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM;

—  copMHUPOBaHHOCTh YMEHUHN ONHMCAHUS, aHATN3a WOLEHKU JJOCTOBEPHOCTH TOJYYEHHOTO
pe3ysbTara;

—  ¢(opMHUPOBAHHOCTh YMEHUI MPOTHO3MPOBATH, AHATU3UPOBATh M OICHUBATH C MO3MIIUN
9KOJIOTUYECKOH  O€30MacHOCTH  IMOCIEACTBUS  OBITOBOM M MPOU3BOJICTBEHHOM
JESITEIIbHOCTH YEeJIOBEKA, CBS3aHHOM C MepepadOTKON BEIIECTB.

BhINyCKHUK Ha yriyOJeHHOM YPOBHE HAyYUTCS:

- packpblBaTh Ha IpUMeEpax pojb XUMHUHM B (OPMHUPOBAHUU COBPEMEHHOW HAy4YHOH KapTHUHBI
MHUpa U B IPAKTHYECKOW JAEATEIbHOCTU YEJIOBEKAa, B3aMMOCBA3b MEXAY XUMHUEH M JPYTUMHU
€CTECTBCHHBIMU HaYKaMH;

WUTIOCTPUPOBATh HA IPUMEpAaX CTAHOBJIEHUE U SBOJIIOIMI0 OPraHMYECKOW XMMHUU KaK HayKH Ha
Pa3IMYHBIX UCTOPUYECKUX ITAlax €€ pa3BUTHSI,

- YCTaHaB/IMBaTh NPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXAY CTPOCHHEM aTOMOB XUMHYECKHX
3JIEMEHTOB U NIEPUOJUYECKUM U3MEHEHHEM CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COCIUHEHMMU
B COOTBETCTBUHU C MOJIOKEHUEM XUMHUECKHUX AJIEMEHTOB B IEPUOIUNYECKON 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
Y CTPOCHHEM,;

- OPUMEHATHh NpaBUJA CHUCTEMAaTHYECKOHM MEXIYHAapOJHOW HOMEHKIJIATyphl KakK CpelCcTBa
pas3InyeHus ¥ UICHTU(UKAIIMH BEIECTB [0 UX COCTaBYy U CTPOEHHUIO;

- COCTaBIISITh MOJIEKYJIIPHBIE U CTPYKTYpHbIE (OPMYJIbI HEOPraHMYECKHX M OpPraHUYEeCKHX
BEIIECTB Kak HOcUTelded UWHPOpMallMd O CTPOSHUM BEIIeCTBA, €ro CBOMCTBaX H
MPUHAJJIEKHOCTH K OIIPEJICTIEHHOMY KJIACCy COeIMHEHUN;

- OOBSCHATH MPHUPOIY U CIOCOOBI 00pa30BaHUs XUMHUYECKOW CBSI3U: KOBAIEHTHOHM (IOJSPHOM,
HETOJISIPHOM ), MOHHOM, METAJUTMYECKOW, BOJOPOJHONW — C LENBI0 OINPEACIICHUS] 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 COEAMHEHH, BBICIIUX OKCUIIOB U THAPOKCHUIOB;

- TIPUBOAUTH TPUMEPbl XUMHUYECKMX PpEaKLUUH, PACKPHIBAIOIIUX XapaKTEPHbIE XMMHUECKHE
CBOICTBa HEOPraHMYECKMX M OPraHMYEeCKHX BEIIECTB HM3YYEHHBIX KIJIACCOB C IENbI0 HX
UJACHTUDUKAIMY U 00bICHEHHSI 00JaCTH TPUMEHEHUS;

- ONpEeNeNiaTh MEXaHU3M pEaKIMH B 3aBUCUMOCTH OT YCIOBUH NPOBENCHHUS peakUuu U
IIPOrHO3MPOBATh BO3MOKHOCTh IIPOTEKAHUS XUMUUECKUX pEAKIMi Ha OCHOBE THUIIA XUMHUYECKON
CBSI3M U aKTUBHOCTH PEareHTOB;

- YCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHOH CIIOCOOHOCTH OpPraHMYECKHX COEJUHEHUN OT
XapakTepa B3aUMHOTO BJIMSHHS aTOMOB B MOJIEKYJIaX C II€JIbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peaxkuuu;

- yCTaHaBJIMBAaTh 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKON pEakuu U CMEIIEHUS XUMHYECKOIo
paBHOBECHsI OT pA3IMUYHBIX (DAKTOPOB C LENbIO OINPEAETICHUS ONTHUMAJIbHBIX YCIOBHI
IIPOTEKAHNS XMMUYECKHX IIPOLIECCOB;




YCTaHABJIMBAaTh TE€HETUYECKYIO CBS3b MEXKIY KJIacCaMd HEOPraHWYECKMX W OPraHUYECKUX
BEIIECTB i OOOCHOBAHMS TNPHHLIUIUAIGHOW BO3MOXKHOCTH TOJYYEHHUS HEOPTaHUYECKUX H
OpPraHMYECKUX COCIUHEHHUH 3alaHHOrO COCTaBa U CTPOCHUS;

- IOI0MPATh peareHThl, YCIOBUS U OMPEAENIATh IPOIYKTHl PEaKLUi, TO3BOJISIONINX PEaTN30BaTh
7a00paTOpHbIE M IPOMBIIIJICHHBIE CIIOCOOBI IOJYYEHHs] Ba)KHEHIIMX HEOPraHUYeCKUX H
OpraHMYECKUX BEIIECTB;

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

- [PUBOAUTH  IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuidl B  IPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIAECATEIBHOCTH OPraHU3MOB;

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

- BBIIIOJIHATh XUMHUYECKUM 3KCIEPUMEHT IO PAacCHO3HABAaHUIO U MOJYYEHUIO HEOPraHMYECKUX U
OpPraHMYECKUX BELIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIAaCCaM COEJUHEHUI, B COOTBETCTBUU C
npaBWIaMyd M TpueMaMu 0e30macHOil padoThl ¢ XMMUYECKHMMH BEIIECTBAMH M Ja0OpaTOPHBIM
000pyI0BaHUEM;

- MPOBOJUTH pacueThl Ha OCHOBE XHMMHYECKMX (OPMYJ U ypaBHEHUM peaKLUil: HaXOXJIECHUE
MOJIEKYJISIpHOH (OpMYJIbl OPraHMUYECKOro BEIIECTBA 0 €ro IUIOTHOCTH M MAacCOBBIM JI0JISIM
AJIEMEHTOB, BXOJAILIUX B €r0 COCTaB, WM IO MPOAYKTAM CrOpPaHUs; pacyeTbl MaccOBOM J10JIU
(Macchl) XUMHUYECKOTO COCIMHEHHsS] B CMECH; pacdyeThl Macchl (00beMa, KOJUYECTBA BEILECTBA)
IPOAYKTOB pEaKlUHu, €CIM OJHO U3 BEIIECTB JaHO B M30BITKE (MMEET NPUMECH); PACUETHI
MaccoBOW WJIM OOBEMHOW JOJIM BbIXOJA IMPOJYKTAa PEAKUUU OT TEOPETUYECKH BO3MOKHOIO;
pacueTsl TeIIoBOTO YPQeKTa peaKiu; pacueTsl 00bEMHBIX OTHOIICHUH ra30B MPU XUMUYECKUX
peakuusx; pacuyeTsl Macchl (00beMa, KOJIMYECTBA BEIIEeCTBA) MPOAYKTA PEaKLUH, €CIM OJHO U3
BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEAEIEHHON MacCcOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;
MCIIOJIb30BaTh METOABl HAYYHOI'O IIO3HAHMS: AHAIU3, CHHTE3, MOJEIMPOBAHHUE XUMHUYECKHX
IPOLECCOB M SBJICHUM — MpU pelIeHWH Y4eOHO-HCCIIEeOBATeNbCKUX 3a/4ad MO H3YYEHUIO
CBOWCTB, CITOCOOOB MOTYYEHHUS M paclio3HaBaHHs OPraHUYECKHUX BEILECTB;

- BJaJeTh MpaBuUjIamMH O€30IacCHOr0 OOpallleHus C €AKUMH, TOPIOYMMH U TOKCHUYHBIMU
BEIIECTBAMHU, CPEJCTBAMHU OBITOBOM XUMHUU;

- OCYUIECTBJIATh IOMCK XHWMHUYECKOM HH(OpManuu MO 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 LENSIX BBISBIECHUS OMIMOOYHBIX
cyXxeHuil 1 GopMUpOBaHUS COOCTBEHHOM MO3UILINU;

- YCTaHaBJIMBaTh B3aWMOCBSI3M MEXIy (akTamMu W Teopued, NPUYUHOW U CIEACTBHEM IpHU
aHamu3e MpOoOJEeMHBIX CUTyaluii U OOOCHOBaHMM TNPHUHMMAEMBIX pEIIEHUH Ha OCHOBE
XUMHYSCKHUX 3HAHHUU;

- TPEACTaBIATh IMYTH PELICHUs II00aJbHBIX MPOOIeM, CTOALIMX Iepe]l 4YelOBEYeCTBOM, U
NEPCIEKTUBHBIX HAMpaBICHUM pa3BUTHUS XUMUYECKHX TEXHOJOTHM, B TOM 4YMCIE TEXHOJIOTUN
COBPEMEHHBIX MAaTEpUANIOB C PA3IMYHONU (PYHKIMOHATBHOCTHIO, BO30OHOBISIEMBIX HCTOYHHKOB
CBIPBS, TEpepadOTKU M YTUIIM3AIMH TPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BhIlTyCKHUK Ha YrTyOJI€HHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYIUTHCS:

- hopmynuposame yenv ucciedo8anus, 6bl08U2AMb U NPOGEPIMb IKCNEPUMEHMANLHO 2UNOME3bl
0 XUMUYECKUX C80UCMBAX eujecme Ha OCHO8e UX COCMAasd U CMpPOeHUs, Ux CnocobHocmu
6cmynams 8 XuMuyecKue peakyuu, o xapaxmepe u npooyKmax pasiuiHblx XUMUueckux peaxyui,
- CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUNb XUMUYECKUe IKCNEePpUMEHMbL ¢ coON00eHuemM
npasu be30nacHol pabomul ¢ 6ewiecmeamu U 1abopamopHuim 000py0osanuem,




- UHmepnpemupoeams oamnHvle 0 cocmaee u CmpoeHuu eewecme, noalyd4eHHvle C NnoMoulbro
COBPEMEHRHDbLX qu/lS’MKO'XMMu’ieCKMX M€m0006,'

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

xapakmepuzoeams poJjb aaomocodepafcau;ux cemepoyuKkiudecKux coeounenull u HYKJIEUHOBbLX
KUCTIOM KAK 6ANCHEUWUX OUOIO2UYECKU AKMUBHBLX seuecms,

- NPOCHO3UPOBAMb 603MOINCHOCNb NPOMEKAHUS OKUCIUMENbHO-60CCNIAHOBUNIE/IbHbIX peam;uﬁ,
Jaexcauiux 6 ocHoee npupodelx u npOu3600CWl6€HHblx npoueccos.

2.Conep:xkanue y4eOHOro nmpeamera.

10 kacc
OCHOBBI OPraHUYECKON XUMUH

[losiBieHne M pa3BUTHE OPraHMYECKOM XMMHM Kak Haykd. I[Ipeamer opraHmdeckoin
XUMHUU. MeCcTO U 3HaueHHEe OPraHNYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB.

XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XHMHUECKOIO CTPOCHMSI OpraHMYECKHX
coenuHeHuil A.M. BytnepoBa. YriaepoaHblil CKeJIeT oOpraHu4eckoil MoJekysnbl. KpaTtHocTs
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHMUYECKOTO CTPOEHHSI MOJIEKYIIL.
Nzomepust u uzomepsl. [lonstue o QyHkunoHanpHO#l rpynme. [lpuHuuMnel KiaccupuKanuu
OpPraHMYeCKHUX COCTUHEHWH. MeXIyHapoaHas HOMEHKJIATypa W TPUHIMIBI 00pa3oBaHUs
Ha3BaHU OPraHUYECKUX COCTUHEHUM.

Knaccupukanus M OCOOEHHOCTHM OpPraHUYECKUX peakuuid. PeakimoOHHbIE IIEHTPBHI.
[lepBoHavasbHbBIE MMOHATHS O THUIAX U MEXaHU3MaxX OPraHUYECKHUX peakiuil. 'oMonutnueckuii u
TETEPOTUTUYCCKANA PpPa3pblB  KOBAJICHTHOM XMMHUYECKOW CBs3u. CBOOOAHOpAIUKAIBHBIN U
MOHHBIN MeXaHu3MbI peakiuu. [lonstue o Hykneodumne u saeKTpoduie.

AnKkaHBI. DJEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIhl MeTaHa. Sp°-
rubpuan3aiys opouraneii aToMoB yriepona. ['omonoruueckuit psa u odmas Gopmyna arkaHoB.
Cucrematnueckasi HOMEHKJIATypa alKaHOB W paaukaioB. M3omepus yriepoaHOro ckenera.
Ou3nyecKkue CBOWCTBA aAJIKAHOB. 3aKOHOMEPHOCTHM M3MEHEHUs (DU3MUYECKUX CBOMCTB.
XVUMHYECKHE CBOMCTBa  allkaHOB: TaJIOTEHUPOBAaHME, JErMJIPUPOBAHUE, TEPMUUYECKOE
pa3ioXeHue, KPeKUHT KaK CIOCOOBI TMOJTYYeHHsS Ba)XHEHIIUX COETUHEHHI B OpraHMYeCcKOM
cuHTe3e. ['opeHre aakaHOB KaK OJMH M3 OCHOBHBIX MCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U
ObITy. M30Mepu3amus Kak crnoco0 MoJIydeHHs] BBICOKOCOPTHOrO OeH3nHa. MexaHM3M peakluu
cBOOOAHOpauKanbHOTrO 3amenieHus. [lonydenue ankanoB. Peakuust Bropua. Haxoxnenue B
MpUPOJIE U NPUMEHEHHUE AJIKAaHOB.

[uxnoankanpl. CTpoeHHE MOJEKYN IUKIoanKaHoOB. OOmias QgopMyna ITUKIOATKAHOB.
Howmenknarypa  mukinoankaHoB.  M3oMepusi  LUMKIOAJIKaHOB:  YIJIEPOJHOIO  CKeJeTa,
Me)XKJIaccoBasi, IPOCTpaHCTBEeHHAas (yuc-mpanc-uzomepust). Crienndrka CBOWCTB LHHUKIOATKAHOB
C MaJIbIM pa3MepoM IuKJIa. Peakiiuu nprucoeuHeHns U paAuKaIbHOTO 3aMEILEHHUS.

AnKkeHBI. DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIbl OTHJIEHA. SP2-
rubpuan3ans opOuTanell aToMOB yriaepoaa. G- M T-CBSA3H. | OMOJIOTHYECKHH psig U oOmias
dopmyna ankeHoB. Homenknarypa ankeHoB. M3oMepusi ajkeHOB: YIJIEPOAHOIO CKEJEeTa,
NIOJIO)KEHUSI KPaTHOM CBSI3U, IPOCTPAHCTBEHHAs (yuc-mpaunc-u3oMepus), MeEXKKIaccoBasl.
®dusndeckue CBOWCTBA alKeHOB. Peakiuu 3neKTpOoPMIBHOTO MPUCOSIUHEHHS KakK CIOCo0
nonyueHus: (PyHKIHMOHAIBHBIX MPOU3BOJIHBIX YrieBoaopoaoB. [IpaBuino MapkoBHHKOBA, €ro
JNeKTpoHHOEe oOocHOBaHWe. Peakiuu okuciaeHuss W noiauMmepuszauud. IlomudTHiieH Kak
KPYIMHOTOHHAXHBIA MPOJAYKT XUMHUYECKOTO MPOU3BOJACTBA. [IpOMBINIUIEHHBIE U TabOpaTOpHbBIE
CrocoObI MoJTydeHusI ankeHoB. [Ipasuno 3atiyesa. IIpumeHeHne aKeHOB.




Anxaguensl. Krnaccuduxaius ankaaveHOB O B3aUMHOMY PAaCIOJIOKEHUIO KPATHBIX
cBsizeii B Mosekyne. OCOOCHHOCTHM DIEKTPOHHOTO M MPOCTPAHCTBEHHOTO  CTPOCHHSA
CONpsDKEHHBIX ankagueHoB. OOmas ¢opmyna ankangueHoB. Homenknatypa u  u30MepHs
ankagueHoB. Ou3nyeckue CBOMCTBA ANKAJUEHOB. XMMUYECKHAE CBOMCTBA AJIKaJUEHOB: PEAKLIUU
NpUCOeANHEHUs (THIpPUpPOBaHHE, TaJIOTEHUPOBAHUE), TOpEHUs U TNojauMmepusaunuu. Bxman
C.B. JlebeneBa B mMOJIyuyeHUE CHHTETMYECKOrOo Kaydyka. Bynkanuzanus kaydyka. PesuHa.
MHuoroo6pa3ue BUIOB CHHTETHYECKMX KaydyyKoB, MX CBOWCTBa U mnpumeHeHue. [lomyuyenue
AJIKaIMEHOB.

ANKHMHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIBl AalleTHIICHA. SP-
ruOpuau3anys opouTaneit aroMmoB yriepoaa. ['omonorunueckuii psa u obmas GopMyia aaTKuHOB.
Homenkiatrypa. M3omepusi: yriaepogHoro Ckeaera, MOJI0KEHUSI KPaTHOM CBA3HU, MEXKKIIACCOBAsl.
®Pu3nuecKue CBOMCTBA AIKMHOB. XMMUYECKHUE CBOMCTBA aJIKMHOB: PEAKLUU IIPUCOCIUHEHNS KaK
Croco0 moyyeHus MOJIMMEPOB U JPYTHUX MOJE3HBIX MPOAYKTOB. Peakyuu 3amewjenus. I'openue
aleTUJIEHAa KaK HMCTOYHUK BBICOKOTEMIIEPATypHOIO IUIAMEHM JJIsi CBAPKU M PE3KU METAJUIOB.
[Tomyuenue areTunieHa MUPOJIU30M METaHa U KapOuIHbIM MeToioM. [IpuMeHeHue aleTuieHa.

Apensl. Mcmopus omkpvimus Oensona. CoBpeMEHHBIE TPEICTABICHUS 00 IEKTPOHHOM
U TPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. M3oMepuss U HOMEHKJIAaTypa TOMOJIOTOB OeH30Ia.
O6mas ¢opmyna apeHoB. dusndeckue cBoOHCTBAa OeH307a. XMMHUYECKUE CBOWCTBA OCH30a:
peakiuu ANEeKTPOPUIBHOTO 3aMelleHus (HUTpOBaHUE, TaJOreHUPOBAHUE) Kak Crocod
MOJIyYEHUS XUMHUYECKUX CpPEICTB 3allMUThl PACTEHUN; NPUCOENUHEHUs (TUAPUPOBAHUE,
raJIOTeHHPOBAHKE) KaK JOKAa3aTebCTBO HEMPEAeNbHOTO XapakTepa Oenzona. Peakius ropeHus.
[Tomyuyenue 6enzomna. OcobenHocmu xumuueckux ceolicme mosnyond. B3auMHoe BIUSHUE aTOMOB
B MolleKyne Tonyona. OpuenmayuonHvle 3¢ghexmul 3amecmumenei. [IppuMeHeHre TOMOJIOTOB
OeHsoua.

Cnuptel. Knaccudukanus, HOMeHKIaTypa cnuptoB. ['omonoruueckuid psm u oOrurast
(dopMyIna IpeaesbHbIX OJIHOATOMHBIX cUpPTOB. M3oMepus. ®dusnueckrue cBOMCTBA MpeAeTbHBIX
OJTHOATOMHBIX CIIUPTOB. BogopoaHas CBsi3b MEXIy MOJIEKYJIaMU U €€ BIUSHUE Ha (pU3NUECcKue
CBOMCTBa cHnUPTOB. XHMHUYECKHME CBOWMCTBA: B3aUMOJICHCTBHME C HAaTpUEM Kak CIocod
YCTAQHOBJICHUSI HAJIWYMS THUIPOKCOTPYIIIbI, C TajJOr€HOBOJOPOJAMH KaK CIOCO0 MOIy4eHUs
pacTBopuTeNel, BHYTPU- U MEKMOJIEKYJIsIpHas Aerujparanus. Peakius ropeHus: cnupThl Kak
toruBo. IlomydeHune »dTaHonma: peakuuss OpOKEHHMsl TJIOKO3bl, THUApaTalMs OSTHIICHA.
[Ipumenenue MmetaHona u 3TaHosa. dusnonoruueckoe aelWcTBUE METaHOJAa M 3TaHOJA Ha
OpraHM3M 4YeJIOBEKAa. OTWICHIVIMKOAb M TIMUEPUH KaK IPEICTaBUTENIN IPEIEIIbHBIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHas peakiysi Ha MHOTOATOMHbBIE CIIUPTHI U €€ TPUMEHEHUE
JUIsl pacliO3HaBaHUS TIIMLEPUHA B COCTaBE KOCMETHYECKUX cpelcTB. [IpakTnueckoe npuMeHeHne
STUJICHTJIMKOJS U [JIMLEPHUHA.

®enon. Ctpoenue Moisiekyisl (eHona. BzanMHoe BiusHUE aTOMOB B MoJieKyJie (peHoa.
®dusndeckue cBoiicTBa (eHorma. XUMHUYECKHE CBOMCTBA (peaklWHM C HATPUEM, THAPOKCHUIIOM
HaTpus, 6pomom). [Tonyuyenue penona. [lpumenenune gpenona.

Anpaeruabl U keToHbl. Knaccudukanus anpaeruoB U KeToHOB. CTpoeHue mpeienbHbIX
QIBJETUAOB. DIEKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHE KapOOHWIBHOM  TpYIIIBL
['omonornyeckuit psia, oOuiast popMyiia, HOMEHKIIATypa U U30MEpPHUS MPEAETbHBIX albIETHI0B.
@u3nyecKkue CBOWCTBA MPENEIbHBIX AIbJETUA0B. XHMHUUYECKHE CBOMCTBA IpPEAEIbHBIX
albJIETU/IOB: THUAPUPOBAHUE; KAueCTBEHHBbIE pEakUMU Ha KapOOHWIbHYIO Tpynmy (peaxuus
«cepedpsiHOTO 3epKaniay, B3aumopeicTBue ¢ ruapokcuaom meau (I1)) m ux nmpumeHeHue ans
oOHapyXeHHsl TpelNeibHbIX albJETHI0B B MPOMBILIUIEHHBIX CTOYHBIX Bojax. I[lomyuenue
OpeJeNbHbIX albJETHI0B: OKHCICHHE CIUPTOB, ruapatanus anerusieHa (peakuus Kyueposa).
Tokcuunocth ampaerunoB. l[IpuMeHnenune ¢dopmanpaeruga W ametaabaeruaa. AIETOH Kak
npeacTaBuTeNlb KeToHOB. CTpoeHue MoseKynbl aneroHa. OcoOeHHOCTH peaklMd OKHUCIECHUs
anerona. [IpumeHenue aneroHa.

KapOonoBeie kucnotel. Krnaccupukamms W HOMEHKIAaTypa KapOOHOBBIX —KHCIIOT.
CtpoeHue  MpeAenbHBIX  OJHOOCHOBHBIX  KApOOHOBBIX  KHCIOT.  ODIJIEKTPOHHOE U



MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIBHON IpymIibl. ['oMomorudeckuit psia u obras hopmysa
MPEIeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Du3nveckne CBOWCTBA MPEACIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHYECKHE CBONCTBA MpEAENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT (peakiuu ¢ METaJJIaMH, OCHOBHBIMU OKCHIAMH, OCHOBAHUSMU U COJISIMU)
KaK IOJATBEP)K/ICHUE CXOJICTBA C HEOPTaHWYECKUMU KHUCIIOTamH. Peakuus stepudukanuu u ee
oOparumocTh. BnusHue 3amectuteneil B YIIEBOJOPOJHOM pajauKaje Ha CHIY KapOOHOBBIX
KucaoT. OcoOEHHOCTH XMMHUYECKUX CBOMCTB MypaBbHUHOW KHUCIOTHL. [lonydyeHue npenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE AJIKAHOB, aJKEHOB, IEPBHYHBIX CIHUPTOB,
anbaeruioB. BakHelue mnpeacTaBUTeIN KapOOHOBBIX KHCIIOT: MypaBbUHAs, YKCyCHas U
OeH3oifHas. Bricmme mnpenenbHbIE W HENpenenbHble KapOOHOBBIE KHUCIOTHL. Onmuyeckas
usomepus. Acummempuyeckuii amom y2nepooda. Ilpumenenne kapOOHOBBIX KUCIIOT.

Cnoxubie »¢upsl u kupbl. CTpoeHHE H HOMEHKJIATypa CIOXHBIX 3(UPOB.
MesxxknaccoBasi uzoMepusi ¢ KapOOHOBBIMU KHcIOTaMU. CrIocOObI OMyYEHUs CIOXKHBIX F(UPOB.
OOpatumocTh peaknuu dTepudukanmu. [I[pUMEHEHHE CIOXKHBIX AS(UPOB B THINECBOH U
nap@roMepHON MPOMBIIUIEHHOCTH. JKHpPBI Kak CIOXHbIE S(UPBl TIUIEPUHA U BBICHIMX
KapOOHOBBIX KHCIIOT. PacTHTENbHBIC W JKUBOTHBIC JKUPBI, UX cOocTaB. DU3NYECKUE CBOHCTBA
KUPOB. XMUMHUYECKHUE CBOMCTBA KHPOB: THAPUPOBAHME, OKHCIEHUE. [ MAPOIN3 WM OMBUICHHE
KHUPOB KaK CIOCOO NPOMBIIIJICHHOTO IOMYyYeHHS COJEeH BBICHIMX KapOOHOBBIX KHCIIOT.
[Tpumenenue xupoB. MbUIA KaK COH BBICIIMX KapOOHOBBIX KUCIOT. MoIoIIe CBONCTBA MbLIa.

VraeBogsl. Knaccudukanms yrineBomoB. @u3HuUecKue CBOWCTBA M HAXOXKICHHE
VIIeBOJOB B Mpupoje. [roko3a Kak albIeruocnupT. XUMHYECKHE CBOWCTBA TJIIOKO3bI:
ayunuposanue, arKulIuposanue, CIIpToBOE U MOJIOYHOKHCIIOE OpOKeHNEe. DKCIIEpUMEHTaIbHbIE
JI0KA3aTeNbCTBA HATMYUA aJbJACTUAHON U CHUPTOBBIX TPYII B Ii0Ko3e. [lomyueHue ritoKo3bl.
Dpykmosa Kaxk uzomep 2mokoszvl. Puboza u Oesoxcupuboza. Baxuelmme mucaxapuibl
(caxaposa, 1akmosa, mManbLmosa), uX CTpoeHue W Quandeckue cBoicTBa. ['muponus caxapossl,
Jaakmo3svl, manemossl. Kpaxman M Lemtono3a Kak OMOJIOrMYecKHe MOJUMEpbl. XHUMUYECKUe
CBOICTBa Kpaxmalna (THAPOJIN3, KaYeCTBEHHAs] peaklus ¢ HOAOM Ha Kpaxmall U ee IpUMEHEHHe
JUIsl OOHapyKEeHHs Kpaxmalla B MPOJyKTaxX MUTaHus). XHMHUYECKHE CBOMCTBA IIEJUTHOJIO3bI:
TUAPONN3, 00pa3oBaHuEe CIOXKHBIX 3¢upoB. [IpumeHeHne u OUONOrHYECKas poiib YIIEBOJOB.
OxucneHne yriaeBoI0B — UCTOYHUK YHEPTUH JKUBBIX OpraHu3MoB. [ToHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha MpUMepe alleTaTHOTO BOJIOKHA.

Wnentudukanus opraHMueckux coeAuHEeHUM. ['eHeTmyeckas CBA3b MEXAY KilaccaMu
OpPTaHUYECKUX COCTUHEHUIA.

Awmunsl. [lepBudHbIe, BTOpHYHBIC, TPETHYHBIC aMHHBI. Kiaccudukaims aMHUHOB 110 THITY
VIIEBOJOPOAHOTO paJuKaia ¥ YHCIy AaMUHOTPYNI B  MOJEKyle. OIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MPEACIbHBIX aMUHOB. DHU3UUecKre CBOWCTBa aMUHOB. AMUHBI KaK
OpraHMYECKHE OCHOBAHHS: PEAKIMU C BOJOW, KUCIOTaMH. Peakuus TopeHus. AHHIUH Kak
NPEJCTaBUTENh apOMaTHUECKUX aMHHOB. CTpoeHne aHwinHA. [IpuarHbI ocna0ieHns: OCHOBHBIX
CBOICTB aHHJIMHA B CPABHEHHUH C aMUHAMU MIPENIETBHOTO psiga. XUMUYECKHUE CBOMCTBA aHUITHA!
B3aUMOJICHICTBHE C KHCJIOTaMH, OpOMHOW BOJOH, OKHcieHue. [lomyueHwe aMHHOB
ANKWIMPOBAHHEM aMMMaKa M BOCCTAHOBJICHHEM HHUTPOIPOM3BOJIHBIX YTIEBOJIOPOAOB. Peakius
3unnHa. [IppMeHeHne aMuHOB B (hapMaIleBTHYECKON MTPOMBIIIIEHHOCTH. AHUIUH KAK Cbipbe 015
npou3e00cmea aHuIuHo8vlx kpacumeneu. Cunmeswvl Ha OCHO8E AHUIUHA.

AmvuHOKHCTOTEI ®u Oenku. CoctaB u HoMeHkiatypa. CTpoeHne aMHUHOKHCIIOT.
['omonoruyeckuii psif OpeAerbHBIX AMUHOKHCIOT. M30Mmepus npeoenvHbiX aMUHOKUCTION.
®dusnyeckue CBOMCTBA TPEICIBHBIX AMHHOKHCIOT. AMHHOKHCIOTBI Kak aM(oTepHbIe
oprannueckue coequHeHus. Cuates nentuaoB. [lentunnas cBs3b. buonornueckoe 3HaueHUe a-
aMHHOKUCIOT. OO0JIaCTH NMPUMEHEHUS aMUHOKHCIOT. Benku Kak MpHUpOIHBIE OWOIIONUMEPHI.
CoctaB u crpoeHue OenkoB. OcHOBHble AMUHOKUCIOMbL, 0bpasyiowue Oenxku. XUMHUYECKUE
CBOMCTBa OENKOB: THAPOJIU3, JACHATypallus, KayeCTBEHHBbIC (IIBETHBIC) pEaKI[MU Ha OCJIKH.
[IpeBpamenust 6enkoB nuiy B opranusme. buonornveckue GpyHKuuu OenkoB. Jocmuoicenus 6
U3yYeHUU CmpoenUs U cunme3sa 6eiKos.



Aszomcooepocawue cemepoyuriuieckue coeourenus. Iluppon u nupuoun.: 21eKkmpouHHoe
cmpoeHue, apoMamuyeckuil Xapakmep, pasiuuue 6 NpOSAGIeHUU OCHOBHBIX CBOUCMS.
Hyxneunoswvie kuciomol: cocmag u cmpoenue. Cmpoenue nykieomuoos. Cocmas HYyKIeuHO8bIX
kucaom ({HK, PHK). Ponb HYKIeuUHOBbIX KUCIOM 8 HCUZHEOessmeIbHOCMU OP2AHUZMO8.

Bricokomonekynsipuble  coequHeHUs. OCHOBHBIE TIOHATHS  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, TOJNUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb IOJMMEPHU3AIIUU.
Knaccudpukanus mnomumepoB. OCHOBHBIE CHOCOOBI  IOJYyYEHHUS  BBICOKOMOJEKYISPHBIX
COCIMHEHUN: pEeaKkIuy TOoJUMepU3aluu | MonukoHjaeHcanuu. CTpoeHue U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTb CBOICTB IMOJIMMEPOB OT CTPOCHHSI MOJIEKYNI. TepMOIUIacTUYHbBIE U
TEPMOPEAKTUBHBIE TMOIUMEPBL.  [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
npPo80008, MeMOPanvl 0 ONPEeCHeHUsl 800bl, 3auUmMHbLe NIeHKU OJisl A8MOMOOUell, N1acmulpu,
xupypeuueckue nossisku. Hoevie mexnonocuu Oanvheliue2o co8epuieHcmeo8anus noJUMePHbIX
mMamepuanos.

11 knace
TeopeTnueckne OCHOBBI XUMUU

Crpoenue BemiectBa. CoBpeMEHHass MOJENb CTpOeHus atoma. Jlyanusm 3JeKTpoOHA.
Keanmoevie yucna. Pacupeneienne 3JIEKTPOHOB 110 SHEPTE€TUYECKUM YPOBHSAM B COOTBETCTBUU C
IPUHLIMIIOM HauMEHbIIEH SHepruu, mnpaBuioM XyHaa v npuHuunom Ilaymu. OcobeHHOCTH
CTPOEHUS SHEPreTUYECKUX YPOBHEH aTOMOB d-371eMEHTOB. DJIEKTPOHHAsi KOHPUTrypalus aroma.
Krnaccudukaiusi XuMHUYECKUX DJIEMEHTOB (s-, P-, d-31eMeHTbl). OCHOBHOE U BO30YXKICHHBIC
COCTOSIHUSL aTOMOB. BanenTHble ameKTpoHsl. [lepuoanueckas cucreMa XMMHYECKHUX JIEMEHTOB
.. MenneneeBa. ®usnueckuii cmpica Ilepuoanueckoro 3axkona .M. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB 2JIEMEHTOB M UX COSAUHEHMH 10 NEPUOJaM U IPYIIIIaM.
MupoBo33peHueckoe M Hay4yHoe 3HadeHue Ilepumonmueckoro 3axkona JI.M. Menneneesa.
IIpocnoswr /.M. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX INEMEHIMO8.

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.

XuMudeckue peakiuu. I'oMoreHHble U rereporeHHble peakuu. CKOpoCTh peakiiu, ee
3aBHCUMOCTh OT pAa3JIMYHbIX (DAaKTOPOB: MPHUPOJBI PEArupyrOMIUX BEIIECTB, KOHIEHTpAIUU
pearupyromux BelecTB, Temmeparypsl (mpaBwio Banrt-I'odda), mmomann peakunoHHON
MOBEPXHOCTH, HAJIWYMS KaTaJu3aTopa. OHEPIUsl aKTUBALUUHU. AKMUUpOBAHHbIU KOMNJIEKC.
Karanuzatops! 1 kartanus. Posib kaTannu3aTopoB B IpUpOJIe€ U MPOMBIILIEHHOM ITPOU3BOJICTBE.

Ionuamue 06 sumanvnuu u sumponuu. Iuepeus Tubodca. 3akon I'ecca u crnencTBus us3
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
pPacTBOPEHHOI'O BEIIECTBA, MOJAPHAA U MOAANbHAA KOHyewmpayuu. Tump pacmeopa u
Mumpo6aHue.




Peakuuu B pacTtBopax sneKkTpoiauToB. KauecTBeHHBbIE peakuuM Ha HOHBI B PAacTBOPE.
KucnoTHO-OCHOBHBIE B3aMMOJCHCTBHS B pacTBopax. AMQOTEpHOCTb. MoHHOe npouszsedenue
600bl. Booopoonwiii nokazamenv (pH) pacmeopa. I'maponus coneil. 3HaueHUE THAPOJIHM3A B
Omonornvecknx 0OMEHHBIX Tporeccax. [[puMeHeHue rupor3a B MPOMBIILICHHOCTH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMH B IPUPOJIE, TPOU3BOJICTBEHHBIX MpOIeccax
U KU3HEIEATETbHOCTH OPraHu3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHBIN NOMEHYUAN CPeObl.
Juaepamma Ilyp6s. TloBeneHue BeIIECTB B Cpelax ¢ pa3HbIM 3HadeHueM pH. Mertozs
AIIEKTPOHHOTO U 91eKMpPOHHO-UOHHO20 ©OanaHca. [anpBaHMYEeCKUH »3IeMEHT. XHUMHUYECKHe
UCTOYHHKU TOKa. Cmanoapmuwviii 6000poOHbItl 21ekmpod. CmarHoapmHbulil  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
KOPPO3HHU.

OCHOBBI HEOPTAaHUYECKON XUMHH

Obmas xapaktepuctuka 31eMeHToB |A—IlIA-rpynn. Okcuiabl U NmEpOKCUIBI HATPUS U
Kanus. Pacrio3HaBanue KaTHOHOB HaTpus U Kayus. Coy HATPUs, Kausl, KAIbLIUS U MarHUs, UX
3HaYeHHEe B MPUPOJE U KU3HU 4YelloBeka. JKecmkocmv 6006l U CHOCOObL ee YCMPAHEHUS.
Komnnexcnuvle coeounenus antomunus. Anomocuruxamol.

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 CBOMCTBA COJEM XpoMa M MapraHiia B BBICIIEH CTENEHU
OKHUCIIeHUA. Komniexkcuvie coeOuHeHus Xxpoma.

Obmas xapakrepuctuka 3meMeHToB IVA-rpynmnel. CBolcTBa, MOJIydeHHE U TPUMEHEHNE
yrist. CHHTe3-Ta3 Kak OCHOBa COBPEMEHHOH NMPOMBIIUIEHHOCTH. AKTHBHPOBAHHBIN YroJjib Kak
aacopOentT. Hanocmpykmypol. Muposvie 0ocmudicenus 6 obnacmu co30anusi HAHOMAMepuaios.
DnekmponHoe cmpoenue MOneKyavl yeaproeo 2asa. [lonyuenue u npumeneHue yeapHozo 2asa.
buonornueckoe neiictBue yrapuoro raza. KapOuel kanbius, amoMuHus U xene3a. KapOoHaTsl
U TuIpokapOoHatTel. Kpyzoeopom yenepoda 6 ocueoii u Hedxicusol npupode. KadecTBeHHas
peakmusi Ha KapOoHaT-WOH. (DU3MUECKWE M XHMHUYECKHe CBOWCTBa KpeMHHs. CHIIaHBl H
cunuuabl. Oxeun kpemuus (IV). KpemHueBble Kuciots! U ux coiu. CHIMKaTHbIE MUHEPAJIBbl —
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. CBOICTBa, NonydyeHue u npumenenue gpochopa. Pochun. docdopusie
u nonudocopHbie KUCIAOTHL. buonoruueckas pois ¢pocdaros.

Oomas XapaKTepUCTHKA 9JIEMEHTOB VIA-rpynmsl. Ocobble CBOHCTBa
KOHIICHTPUPOBAHHOW CEepHOW KHCIOTHL. KadecTBeHHBIE peakiuu Ha CyabQua-, CyTbPuT-, H
Cylb(aT-uOHBI.

Obmas xapakrtepuctuka 3meMeHToB VIIA-rpynnel. OcobGeHHocTH XuMuu  Qropa.
['ajoreHoBOJOPOJBl W HUX TMONy4eHHE. [aloreHOBOAOPOAHBIE KHCIOTBI M HX  COJIH.
KadecTBeHHBIE peakiMy Ha TaJOTeHHUI-HOHBI. Kucimopoacoaepikamiye COCTUHEHUS XJIopa.
[IprMeHeHre raJOreHoB U UX BaKHEUIINX COCTUHEHUM.

brazopoonvie ecazwvi. [Ipumenenue 61a20po0HbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTBIX BEIIECTB, BOJAOPOAHBIX COEIUHEHHH,
BBICIIMX OKCHJIOB U THUAPOKCHIIOB.

W nenTudukaiys HeOpraHH4ecKrux BEUIECTB U HOHOB.

XUMHS U )KU3Hb




Hayunsie Metoasl mo3Hanus B Xumuu. Mcrounuku xumudeckoi mHpopmanmu. [Tonck
uHpOpPMALlMK TIO Ha3BaHUAM, HIACHTU(PHUKATOPAM, CTPYKTYPHBIM (opmynaM. XHUMHYECKHNA
aHaJIu3, CHUHTE3, MOJCIMPOBAHUE XMMHYECKUX IPOLECCOB M SIBJIEHUA KaK METOAbl HAYYHOIO
No3HaHus. Mamemamuueckoe Mmoodenuposanue npoOCMPAHCMBEHHO20 CMPOEHUs MOJEeKY
opeanuueckux seuwjecms. CospemenHbvle UIUKO-XUMUUECKUE MeMOObl YCMAHOBIEeHUS COCMA8A U
CMPYKMYypbl 6euyecms.

Xumus u 310poBke. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBL.
[TpoGsieMbl, cBsi3aHHBIE C NPUMEHEHHMEM JIEKAPCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
dakTopbl, paspyllaoliie 3A0pOBbe (KypeHHe, YIOTpeOJieHHe alKorois, HapKOMaHUs).
Paunonansnoe nutanue. [lumessie 106aBku. OCHOBBI MTUIIEBON XUMUH.

Xumus B Mmeaunune. PazpaboTka nekapcTB. XUMUYECKHE CEHCOPHI.

XuMHUsT B TOBCEJHEBHOM JKHM3HU. MOIOIIME M YUCTALIME CpPEICTBA. PernenseHTsl,
uHceKkTuiuAbl. CpeacTBa JMYHOM THUrHeHbl W KocMeTuku. [IpaBuna Ge3zomacHoil paboThI ¢
€IKUMH, TOPIOYUMHU ¥ TOKCUIHBIMHU BEIIECTBAMH, CPEICTBAMU OBITOBON XUMUHU.

XuMUsL U CelbCKOe XO034icTBO. MuHepallbHble U OopraHudeckue ynoopenus. Cpencrsa
3aIIUTHl PACTCHUM.

Xumus B mpombiinuieHHOCTH. OOIIMe NpeAcTaBIeHUS O MPOMBIIUICHHBIX Ccloco0ax
MOJIyUYEHUS! XMMHUYECKHUX BEIIEeCTB (Ha NpUMepe MPOU3BOACTBA aMMHUAKA, CEPHON KHUCIOTHI).
[IpombinieHHass opranuyeckas Xumus. Cplpbe [JIi OPraHUYECKOHM IPOMBIIUIEHHOCTH.
[IpoGiemMa oTx010B M MOOOUYHBIX MNpPoAYKTOB. Hambonee KpymHOTOHHa)KHBIE MPOM3BOJCTBA
opraHmyeckux coenuHeHuil. Yepnas u nBetHas Meramutyprus. CTEKJIO M CHJIMKaTHas
IPOMBIIITIEHHOCTb.

Xumuss U 3Hepretuka. llpuponHble HCTOYHMKHM yriaeBoaoponaoB. [lpuponnsiii u
MOMYTHBIA HEe(PTSHON Ta3bl, UX COCTaB M Hcmojib3oBaHue. CoctaB HePTH M ee TmepepaboTka.
Hedrenpoaykrel. OxraHoBoe uucino OeHszuHa. OxpaHa OKpyxaromied cpeasl mpu
HedTenepepabOTKE U TPAHCIOPTHUPOBKE HE(PTENPOAYKTOB. AJBTEpPHATUBHbIE HCTOYHUKU
DHEPIHUH.

Xumuss B crtpoutenbctBe. LlemenT. beron. Ilogbop onTUManmbHBIX CTPOUTENBHBIX
MaTepHaloB B MPAKTUUYECKOM JESITEIIbHOCTH YEJIOBEKa.

XHAMHMS U OKOJIOTHsI. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH CPelbl U €0 MOCIEACTBUS.
Oxpana rugpocdepsl, To4YBbl, aTMOchepsl, GIopsl U GayHbl OT XUMUYECKOTO 3arPs3HEHUS.

Tunel pacyeTHBIX 3a/1ay:

Haxoxnenne MonekynspHod ¢GOpMysIbl OPraHWYECKOro BEIIECTBA 10 €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOSIIUX B €r0 COCTAB, UJIU MO MPOAYKTaM CrOpaHusl.

PacueTsr maccoBoif 1011 (Macchl) XUMUYECKOTO COSTUHEHHUS B CMECH.

Pacuersr maccel (00BbeMa, KOMTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CITH OJTHO M3 BEIIECTB
JIaHO B U30BITKE (MMEET IPUMECH ).

Pacuersl MaccoBoii unu OOBEMHON [IOJIM BBIXOJA NPOAYKTa PEAKIUU OT TEOPETHUECKU
BO3MO>KHOTO.

Pacuets! TemmoBoro adexra peakuuu.

PacueTsr 00beMHBIX OTHOIIEHU Ta30B MTPH XUMHUYECKUX PEAKIIHIX.

Pacuetsl macchl (0ObeMa, KOMMYECTBA BEUIECTBA) MPOJYKTA PEAKIUU, €CIM OJHO W3 BEIIECTB
JTaHO B BUJIE PaCTBOpa C ONPEAECICHHON MAacCOBOM J10JIeld paCTBOPEHHOTO BEILIECTBA.

I[IprnMepHBIE TEMBI IIPAKTHYECKUX PAOOT:

KauectBenHoe onpeneneHue yriaepojia, BOJAOPO/ia U XJiopa B OpraHUYECKUX BEIIECTBAX.
KoHcTpynpoBaHre mapocTepKHEBBIX MOJENIEN MOJIEKYJI OPIraHUYECKUX BEIIECTB.
Pacno3naBanue miacTMacc M BOJIOKOH.

Pemenre skcriepruMEHTABHBIX 337249 Ha TTOJTYYCHUE OPTaHUYECKUX BEIICCTB.

Pemienne skcniepruMeHTaANIbHBIX 33]1a4 HA pACliO3HABAHUE OPTaHUYECKUX BEIIECTB.
WNnentudukanys HeOpraHUIeCKUX COSAMHEHHH.




[Tomydyenue, coOnpanue u pacro3HaBaHUE Ta30B.

Pemenue skcnepuMeHTaNbHBIX 33724 110 TeMe «MeTabiy.
Penienue skcnepuMeHTalIbHBIX 3a7a4 Mo Teme «Hemerannbiy.
Pemienune »skcnepuMeHTanbHBIX 3a1ay 1o TeMe «l'eHernueckas
HEOPraHWYECKUX COCAMHEHUI.

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

[Tonydyenue sTUIEHA U U3yYEHUE €0 CBOMCTB.

[TonydyeHune yKCyCHOM KUCIOThI U U3YyYEHHUE €€ CBOMCTB.

I'mpponus KupoB..

XUMUSI KOCMETHYECKUX CPEICTB.

HccnenoBanue CBOMCTB OCIKOB.

OCHOBBI ITUIIIEBON XUMHH.

HccnenoBanye NUIIEBLIX 100aBOK.

CBolicTBa OJIHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHYECKHE CBOMCTBA aJIhJICTH/IOB.

CuHTE3 CII0KHOTO ddupa.

I'mpponus yrieBonos.

YcrpaneHue BpeMEeHHOM KECTKOCTH BOJIBI.

KauecTBeHHBIE peakIMM HA HEOPTAHUYECKHUE BELIECTBA U UOHBI.

CBA3b MCKAY KJacCaMu

CBA3b MCKAY KJacCaMu

HccnenoBanue BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEeaKIIUHU.
Ornpezenienre KOHIIEHTPALIUA PACTBOPA aCKOPOMHOBOM KHUCIOTHI METOI0M TUTPOBAHUSI.



3. TemaTn4yeckoe IJIAHUPOBAHME, B TOM YHCJIE ¢ Y4eTOM padoyeil mporpaMmmsbl
BOCIIUTAHUSA, C yKa3aHHEM KOJIHYECTBA YaCOB, OTBOJAUMbIX HA OCBOEHHE KAaXK/A0H TeMbl.
10 knacc (68 yacoB)

Ne Hassanmue pa3saeia, TeMbl Koua-Bo
4acoB
Paznen 1. OcHOBBI OpraHu4ecKoii XMMHH 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. [lpaktudeckas pabora 1 «KoHcTpympoBanme 1
IIAPOCTEPKHEBBIX MOJIENICH MOJIEKYJI OPTraHUYECKHUX BEIIECTBY.
7 | Tumpl XUMHUYECKUX PEAKITUH B OPraHWYECKON XMMUH. 1
8 | HaxoxmeHne MOJICKYISIpHON (OpMYIIbI OPraHUYECKOrO BEIIECTBA IO €To 1
IUIOTHOCTA M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €0 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
HukaoankaHbl.
13 | IlmkyoankaHbl: CTPOSHUE, HOMEHKJIATYPA U TIOJyYSHUE. 1
14 | CpoiicTBa IIMKJIOAJIKAHOB. 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.
AJIKaJiMeHbl.
18 | Ankanuensl: Ki1acCUGHUKAIM ¥ CTPOCHHE. 1
19 | Coco6b! mosyueHusi, CBOMCTBA M MPUMEHEHHE aJIKaIMEHOB. 1
20 | Kayayku 1 pe3uHBbI. 1
AJIKMHBI.
21 | AJKUHBI: CTpOEHHE, HOMEHKJIATYpa M CIIOCOOBI OTYICHHSI. 1
22 | CBoiicTBa M IPUMEHEHUE AJIKUHOB. 1
ApeHbl.
23 | ApeHBI: CTpOSHHE, TOMOJIOTHYECKHHA PsiJl, H30MEpHsl 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
Cnuprhl.
29 | CnupThl: KIacCUpHUKAIMS U CTPOCHHE. 1
30 | [TonyueHne U XUMUYECKHE CBOMCTBA OJHOATOMHBIX CIIUPTOB. 1




31 | MHOroaroMHbI€ CHUPTHI: OJTYYESHUE U CBOMCTBA. 1

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

DeHo1.

33 | ®enoNEL 1

34 | CpoiicTBa 1 mpuMeHeHne (HEHOJIOB. 1

AJIb/1eTH/IbI M KETOHBI.

35 | Anpieruibl: CTPOCHHE, CBOMCTBA U IPUMEHEHHE. 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 | XuMuueckne CBOWCTBA KApOOHOBBIX KHCIOT. 1

40 | IIpakTrueckas pabora 6 «[lomyueHre yKCYCHON KHCIOTHI U M3YYEHHE €€ 1
CBOWCTBY.

CaoxHble 3QUPBHI U JKUPBHI.

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

42 | ITpaktrueckas pabota 7 «CHHTE3 CIOKHOTO YPHUpay. 1

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

44 | Conu kapOOHOBBIX KUCIOT. MbLIa. 1

YriieBoapbl.

45 | YrneBobl, UX COCTaB U Kiaccuukarmsi. 1

46 | MoHocaxapuibl. 1

47 | lucaxapusl. 1

48 | Tlomucaxapuabl. [IpakTryueckas padora 9 «'uaponu3 yriieBoaoBy. 1

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

50 | [ToTroperne mo pasgeny «Kwucimopomocomepkamue OpraHUYECKHe 1
COEAMHEHUSI.

51 | KontponbHas pabota no paszneny «Kucrnopomocoaepkaiiue opraHndeckue 1
COEJTMHEHUSI».

Paznen 4. A3oTconepikaniye Oprannyeckme coeIMHEeHM. 6

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

53 | AHUIUH. 1

54 | AMUHOKHCIIOTEL 1

55 | Ctpoenue OenkoB. buonornueckue QyHKIUM U 3HAYeHHE OEJIKOB. 1
[TpakTuueckas pabota 10 «VccnemoBanue cBOWCTB OCIKOBY.

56 | A3oTcomepxamyue TeTePOIMKIMYECKAe COeIWHEHWsA.  HyKJIenHOBBIC 1
KHCIIOTHI.

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 | [Ipaktuueckas pabora 12 «PemeHne SKCHIEPUMEHTANIBHBIX 3a/1ad Ha 1
MOJIYYEHUE OPTAHUYECKUX BEIIECTBY.

63 | [Ipaktnueckas pabota 13 «PemeHne SKCHEPUMEHTANIBHBIX 3a/1ad Ha 1




PaCIio3HABAHUC OPraHUYCCKUX BCUICCTBY.

64 | [Ipaktuueckas padota 14 «PemieHne 3KCiepuMeHTAIBHBIX 33/1a4 110 TeMe 1
«['eHeTnueckas CBsi3b MEKIY KJIaCCaMH OPTaHUYECKUX COSIAUHEHHIY.

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

66 | O6o0mAaIIee 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 (68 yacoB)

Ne HasBanmue pasaeiia, TeMbl Koa-Bo

4acoB

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH. 8

1 | AToM — clIOKHas YyacTHIA. 1

2 | CocTosiHHE DJICKTPOHOB B aTOME 1

3 | DnekTpoHHasi KOHMUTYpAIUs aTOMOB XMMHUYECKHUX 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 TMOJIOXKEHHS B 1
NepUOINYecKoil cucteme. 3Hauenue [leproarmueckoro 3akoHa.

8 | IloBropenue no pazneny «TeopeTnueckue OCHOBbI XUMHMY. 1

Pa3nea 2. CTpoeHue BelllecTBa. 20

9 | KoBaneHTHasi XHMHYECKas CBsI3b M MEXaHU3MBI €€ 00pa30BaHMI. 1

10 | CpoiicTBa KOBaJIECHTHOM XMMHUYECKOM CBSI3H. 1

11 | MouHas cBA3b. 1

12 | Merannudeckasi XuMU4eckas CBsizb. BogopoiHas cBsi3b. 1

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

14 | BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSL. 1

15 | Teopus cTtpoeHus: xumMmuuyeckux coeuHeHuid A.M. bytieposa. 1

16 | [Tomumepsl. 1

17 | ArperatHbie cocTosiHus BemiecTB. [IpakTtuueckas padora 1 «YcrpaHenue 1
BPEMEHHOM KECTKOCTH BOJIBIY.

18 | Ilpaktryeckass pabora 2 «[lomydeHuwe, coOupaHWe W pacliO3HABAHHE 1
ra30By.

19 | CocraB BemectBa ® cMecH. PacyeTbl MaccoBoW oM (Macchl) 1
XHUMHUYECKOT'O COEIMHEHHSI B CMECH.

20 | PacueTsl 00beMHBIX OTHOIICHHUH T'a30B IMPU XUMHUICCKUX PEAKITUSX. 1

21 | lucniepcHble CUCTEMBI, MX KJIacCu(UKaIusl. 1

22 | PacTBOpBI, MX MPAKTHUECKOE 3HAYCHUE. 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 BEIIECTB JIaHO B BUJIE PACTBOPA C OMPEICIICHHON MacCOBOW J10JIEH
PacTBOPEHHOT'O BEIIECTBA.

26 | Pacuetst maccel (0ObEeMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, 1

€CJIM OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).




27 | lloBropenue no pazaeny «CTpoeHHE BEIIECTBAY. 1

28 | KontponpHas pabora mo pasgenam «TeopeTmdecKkue OCHOBBI XHMHUUY, 1
«CTpoeHue BEUIeCTBAY.

Pa3nen 3. XumMunyeckune peaxium. 18

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

30 | TenstoBo#i adexT peakimu. PacueTs TemI0Boro 3¢ dexra peaxkiu. 1

31 | CkopoCTh XUMHUUYECKHX PEAKIIHMA. 1

32 | dakTopsl, BIUSAIOLIME HA CKOPOCTh XUMHUYECKON PEaKLIMU. 1

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

34 | OGpaTUMOCTh XUMHUYECKUX peaKnuid. XUMHUYECKOe PaBHOBECHE U €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'maponan3 HeOpraHWYECKUX BEIIECTB. 1

41 | OKuCINTENHHO- BOCCTAHOBUTEIBHBIC PEAKIIIH. 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, «XUMHUECKUE PEAKITUIY.

46 | KontposbHas paboTa 1o pazaeny «XUMHUYECKUE PEeaKIIUm. 1

Pa3nes 4. OcHOBBI HEOPraHMYeCcKOW 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, MapraHeir). 1

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

52 | Hemerautel, 00miasi XapaKTePUCTHKA. 1

53 | XapakrepucTrka 31eMeHToB [IVA rpynmsl. 1

54 | XapakTepHucTuKa 3J1eMeHTOB VA TrpyIbl. 1

55 | Xapakrepuctuka snemMeHToB VIA rpynmbl. 1

56 | Xapakrepuctrka 31emeHToB VIIA TpynmsL 1

57 | Ilpaktuueckas pabota 7 «PemeHue SKCEPUMEHTAIBHBIX 3a/1a4 MO0 TEME 1
«HemeTtamibimy.

58 | IIpaktuueckas padora 8 «VaeHTH(UKAINST HEOPTAHUIECKIX 1
COCIMHECHUIN.

59 | INpaktuueckas pabora 9 «PemeHne SKCIEPUMEHTAIBHBIX 3a7ad 10 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 «XHUMHUYECKUE peakiuuy, «OCHOBBI 1
HEOPTraHMYECKOH XHUMHUNY.

Paszngea 5. XumMus u :KU3Hb. 3

62 \ MeToapl HAYIHOTO TTO3HAHUS 1




63 | Xumus u 3m0poBbe. [Ipaktnueckas padora 10 «XuMHS KOCMETHYECKUX 1
cpenctB», «OcHOBbl mHIIEBOM xumuu. HccnenoBaHue MUIIEBBIX
7100aBOKY.

64 | XuM#us ¥ CeITbCKOE X03IUCTBO. XHUMHUSI M IPOU3BOJICTBO

65 | Ob6o0mAawIIee MOBTOPeHUE MO npeaMery «Xumus» 3a 11 kiaace 1

66 | F'omoBasi KOHTPOJILHAs padoTa. 1

67 | IloBropenue 1

68 | [ToBTOpeHHE 1
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