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1. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA VYYEBHOI'O IIPEIMETA
«XAMUSI» (YTIIYBJIEHHBIM YPOBEHD U3YUYEHU )

1.1. JIlmyHocTHBIEe Ppe3yJbTAThl OCBOEHHUSI Y4eOHOro mnpeaMera «XuMHS» HAa YPOBHe

cpeaHero o01ero o0pa3oBaHus:

JInuHOCTHBIE PE3y/bTaThl OCBOEHUS YYEOHOIro IpeaMeTa JOJIKHBI OTpakaTh I'OTOBHOCTb U

CHOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS C(POPMUPOBAHHOW BHYTPEHHEH MoO3HMIMEH

JUYHOCTH, CHUCTEMOM IEHHOCTHBIX OPHEHTAlMH, IO3UTHBHBIX BHYTPEHHUX YOEXICHMH,

COOTBETCTBYIOIIMX  TPAJAULMOHHBIM IIEHHOCTSM POCCHICKOro OOINECTBa, pacIIupeHue

JKU3HEHHOI'O OIIBITA M OIbITa JEATEIBHOCTH B IIPOLECCE PEAIM3ALMA OCHOBHBIX HAlPABICHUN

BOCIIMTATEIbHON JAESITENbHOCTH, B TOM YHUCIIE B YaCTH!

IrPakIaHCKOr0 BOCIIMTAHUSA:

— c(hOpPMHUPOBAHHOCTh ~ TPAXKIAHCKOW  MO3MIMU  OOy4aroIlerocss Kak akKTUBHOTO |
OTBETCTBEHHOT'0 WIEHA POCCUHCKOro 00IIeCTBa;

— OCO3HAaHUE CBOUX KOHCTUTYIMOHHBIX TIpaB W O0Os3aHHOCTEH, YBa)XCHHE 3aKOHA U
IIPABOIIOPAIKA;

— MPHUHATHE TPAJUIMOHHBIX HALMOHAIBHBIX, OOLICYEIIOBEUECKUX T'YMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

— TOTOBHOCTb IPOTUBOCTOSITH MJIEOJIOTMM 3KCTPEMHU3Ma, HallMOHAJINW3Ma, KceHodoouw,
JUCKPUMHHALIMU 110 COLUAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM ITPU3HAKAM;

— TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBHOCTh B HMHTEpecax Tpa)KIaHCKOTo OOIIecTBa,
y4yacTBOBaTh B CAaMOYIpPaBICHMM B 00I1€00pa30BaTEJbHOM OpraHM3alud M JETCKO-
IOHOIIECKUX OpraHu3alusiX;

— yMEHHUE B3auMOJICHCTBOBATh C COLIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKIUSAMU
Y Ha3HA4YEHUEM;

— TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOM AESITEIbHOCTH;

NATPHOTHYECKOT0 BOCIIUTAHUSA:

— ¢(hOpMHUPOBAHHOCTb POCCUHCKOM Tpa’kJaHCKON HAEHTUYHOCTH, NAaTPUOTH3Ma, YBaXKEHUS K
CBOEMY HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iepen; PoauHoM, ropaocTu 3a cBOW Kpaid, CBOXO
PonuHy, CBOM S3BIK M KYyJBTYpYy, HPOILIOE M HACTOAILIEE MHOTOHAIIMOHAIBHOIO HApona
Poccuu;

— IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY M IPUPOJHOMY
HaCJIEUIO, MaMsITHHKaM, TpaauuusM HapoaoB Poccum, goctmxenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

— wuneiHas yOexJAeHHOCTb, TOTOBHOCTh K CIIY’KE€HUIO U 3amure OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyns0y;

nyxonﬂo HPABCTBEHHOI'0 BOCIINTAHMSA!

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCUICKOTO HAPOJaA;

— c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO [TOBEICHHUS;

— CIOCOOHOCTh OIIEHHWBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

— OCO3HaHHUE JIMYHOTO BKJIA/1a B IOCTPOEHHUE YCTOWYMBOIO OyAyILEro;

— OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMUTENSAM U (WJIM) APYTUM WiIEHAM CEMbH, CO3/IaHUIO
CEMbU Ha OCHOBE OCO3HAHHOI'O INPHUHATHS LIEHHOCTEW CEMENHHOW JKU3HM B COOTBETCTBUHU C
TpaguuusiMu Hapo10B Poccuu;

ICTETHYECKOr0 BOCTIMTAHMSA:

— DSCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYAs SCTETHKY ObITa, HAyYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHUH;

— CIOCOOHOCTh BOCIIPUHUMATh pa3IMuHble BUIbl HCKYCCTBA, TPAIULIUU U TBOPUYECTBO CBOETO U
JpYTHX HapOJAOB, OLIYIATh YMOLMOHAIILHOE BO3/IECTBUE UCKYCCTBA;

— yOEXJIEeHHOCTh B 3HAUMMOCTH JJIsi JIMYHOCTH W OOIECTBA OTEUECTBEHHOTO U MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIBTYPHBIX TPaJAULUN U HAPOJIHOTO TBOPUECTBA;

— TOTOBHOCTb K CAaMOBBIPQKEHHMIO B pa3HbIX BHJAaX HCKYCCTBAa, CTPEMJICHHE MPOSIBISThH
KauecTBa TBOPYECKOMN JIMUHOCTH;

(pu3nvyecKoro BOCIMTAHMS:



— ¢c(hOpMHUPOBAHHOCTH 37I0POBOTO M OE30I1aCHOTO 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO;

— moTpeOHOCTh B (PM3MYECKOM COBEPIICHCTBOBAHUH, 3aHSTHUAX CIOPTUBHO-030POBUTEIHLHOM
JESITEIIbHOCTBIO;

— AaKTUBHOE HEMNpUATHE BPEAHBIX MPHUBBIYEK U UHBIX (OPM MpUYUHEHHS Bpeaa GU3NYECKOMY U
MICUXHYECKOMY 3JI0POBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

— TOTOBHOCTb K TPY/ly, OCO3HAHHE IICHHOCTH MacTEPCTBa, TPYAOIIO0HE;

— TOTOBHOCTb K aKTHUBHOH N€ATEIbHOCTH TEXHOJIOTMYECKOM M COIMAIbHOM HANpaBiIeHHOCTH,
CIIOCOOHOCTH HHULIMUPOBATD, IUIaHUPOBATb M CAMOCTOSATCIILHO BBIIIOJHATL  TaKYIO
JESITENIbHOCTD;

— HHTEpeC K pa3iu4yHbIM cdepaM NpoPecCHOHATBHON IESITENbHOCTH, yYMEHHE COBEpIIATh
OCO3HaHHBII BBIOOp Oynymiel mpodeccun U peann3oBbIBATh COOCTBEHHBIE KHU3HECHHBIC
IJIQHBI;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHMIO M CaMOOOpPA30BaHUIO HAa NPOTSHKEHUH BCE
KU3HU;

IKOJOTHYECKOr0 BOCTIMTAHUSA:

— Cq)OpMHpOBaHHOCTI) SKOJIOTUUECKOU KYJIBbTYPBHI, INOHHUMAHHUC BIIMSAHU A COLMUAJIBHO-
SKOHOMHMYECKHUX MPOIECCOB Ha COCTOSHUE MPHUPOJIHON M COLUAIBHON Cpelbl, OCO3HAHUE
NI00ATLHOTO XapaKTepa AKOJIOTHYECKUX MPoOiIeMm;

— TIUJIAHUPOBAaHUE M OCYIIECTBIIEHUE JIEHCTBUI B OKpY’KaIOIIEH cpeie Ha OCHOBE 3HAHUS LIeTei
YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA;

— aKTUBHOE HEMPUSTHE NEHCTBUM, MPUHOCAIINX BPE OKPYXKAIOIIEH cpee;

— YMCHHUC IMPOrHO3UPOBATH He6HaFOHpI/I$ITHBIe OKOJIOTUYCCKHUEC IIOCIICACTBU
IpeIpUHUMAEMbIX IEHCTBUI, IPEIOTBPALATh UX;

— pacCliup€HHUC OIbITa ACATCIBHOCTH SKOJIOTUYECKOH HAIIpaBJICHHOCTH;

HEHHOCTH HAYYHOI0 MO3HAHHUS:

— cOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha JHANIOTe KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

— COBEpILEHCTBOBAHUE S3BIKOBOM M UMTATENbCKOW KYIBTYPhl KaK CPEJCTBA B3aUMOACHCTBHUS
MCXKAY JIOAbMU W ITIO3HAHUWA MHUPA,

— OCO3HAHHUE IIEHHOCTH HAyYHOW JEeATENbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO H
HCCICOOBATCIIbCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

1.2. MeranpeaMeTHble pe3yJbTAaThl OCBOEHHUSI Y4eOHOro mpeaMera «XuMHSI» HAa YPOBHe

cpeaHero o01Iero o0pa3oBaHusi:

MeTtanpeaMeTHble pe3ynbTaThl OCBOEHUS Y4eOHOTro TMpeAMeTa BKIIOYAIOT OCBOCHHBIE

06y‘~IaIOHII/IMI/IC$I MCKIPCAMETHEBIC IIOHATUA u YHUBCPCAJIBHBIC y‘~I€6HI)I€ }16171CTBPI$I

(perynsiTUBHBIC, TO3HABaTelbHbIE, KOMMYHUKAaTHUBHBIE); CIIOCOOHOCTh HMX HCIIOJIb30BaHUS B

IIO3HABAaTEIbHON U COIII/IaJ'II)HOI\/'I MMPAKTUKE, TOTOBHOCTHL K CaAMOCTOATCIIbHOMY IJIAHUPOBAHUIO U

OCYIIECTBIICHUIO y4eOHOW JEATeNbHOCTH, OpraHu3aldyd Yy4eOHOTO COTPYIHHYECTBA C

neaarortdyeCKuMun pa6OTHI/IKaMI/I U CBEPCTHHUKAMH, K YUYACTHIO B IOCTPOCHUU HH)IHBH}IyaHBHOfI

00pa3oBaTeNbHON TPAeKTOPHUH; OBJa/IEHHE HAaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKOM, MPOSKTHON

7 COITMAIbHOM JESITEIbHOCTH.

MertanpeameTHbIe pe3yabTaThl JOKHBI OTPAXKaTh:

OB.HaZIeHI/Ie YHUBEPCAJIBbHBIMHA yqeﬁnban MO3HABATCJIbHbBIMU I[eﬁCTBHHMH:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUS:

— CaMOCTOATEIBHO (OpPMYIHpOBATH M aKTyaJU3UPOBATh MPOOJEMy, paccCMaTpWBaTh e¢
BCECTOPOHHE;

— YCTaHaBJIMBAaTb CymeCTBeHHI)II\/'I IMMPU3HAK HWJIM OCHOBAHUA OJIA CpaBHCHMA, KJ'IaCCI/I(l)I/IKaHI/H/I u
00001IeHHS;

— ONpenessaTh IeU AeITeIFHOCTH, 331aBaTh MapaMeTPhl U KPUTEPHUU UX JTOCTHIKCHUS;

— BBIABIIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAEMBIX SBIICHUSX;



BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHMBATh COOTBETCTBHE pE3YJIbTAaTOB IIEJISM,
OIICHUBATh PUCKH MOCJECACTBUHN ACSATEIbHOCTH;
pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TPo0ieM;

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh HABBIKAMH Y4YEOHO-HMCCIICIOBATEIILCKOM M TPOCKTHOM JEATEIIbHOCTH, HaBBIKAMU
paspernieHus mpooiem;

CHOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIIFHOMY IOMCKY METOJIOB PEIICHHSI MPAKTHYECKUX
3aa4, MIPUMCHCHUIO PA3JIMYHbIX MCTOJ0B ITO3HAHMA,

OBJIQJICHUE BUJAMHU JIEATEIHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHS, €r0 HHTEPIPETaIUH,
Hpeo6pa30BaH1/H0 U NPUMCHCHUIO B PA3JIMYHBIX y‘-Ie6HBIX CUTyallusx, B TOM 4YHUCIIC IIPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX TPOCKTOB;

dbopMUpPOBaHHE HAYYHOTO THIIA MBIIUICHUS, BIAJCHHEC HAyYHOW TEPMHUHOJIOTHEH,
KJTFOYEBBIMH MTOHATUSMH U METO/IaMHU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTENbHOW NEATEIHHOCTH U
YKU3HEHHBIX CUTYAIIUsX;

BBIABJIATH IIPUYIUHHO-CIICACTBCHHBIC CBA3W U aKTYyAJIM3UPOBATH 3a/lavy, BBIABUI'ATb T'UIIOTC3Y
€¢ pEUICHUs, HaXOIWTh apryMEHTHI ISl JOKAa3aTejIbCTBa CBOMX YTBEP)KICHUM, 3aJaBaTh
[apaMeTpbl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATh TOJYYCHHBIC B XOJIC PEIICHHUS 3a/laud PEe3yJbTaThl, KPUTUYCCKH OLICHUBAThH
X JOCTOBCPHOCTD, ITPOrHO3UPOBATH USMCHCHUC B HOBBIX YCIIOBHAX,

JIaBaTh OLICHKY HOBBIM CHTYAIIUsIM, OLIECHUBATh IPUOOPETEHHBIN OIBIT;

pa3pabaThIBaTh IJIaH PEIICHHs] TPOOJIEMBbl ¢ YUETOM aHAlIM3a UMEIOIIUXCS MaTepUaIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

OCYIIECTBIISITh IIEJICHANIPABICHHBIM MMOUCK IEepeHoca CPEACTB W CIIOCOOOB JICHCTBHS B
PO ECCUOHATILHYIO CPEY;

YMCTb MEPCHOCUTDH 3HAHUA B IMO3HAaBaTCJIILHYIO u IMPAKTUYCCKYIO O6H3CTI/I
KHU3HENICATCIILHOCTH;

YMETb UHTErPUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 0o01acTel;

BBIIBUTATh HOBBIE HJIEH, MpeJIaraTh OPUTHHANBHBIE TOAXOAbl U PEIICHHUS,

CTaBUTH HpO6J’I€MI>I " 3aJia4yu, JOMYyCKAroIHE AJIbTCPHATUBHLIC PCIICHUSA

B) padora ¢ nunopmanueii:

BJIAACTb HABbIKAMU IMOJIYUCHU A I/IH(l)OpMaIII/II/I 13 UCTOYHHKOB PAa3HBIX TUIIOB, CAMOCTOATCIIBHO
OCYILECTBIISATh TIOUCK, aHAJIN3, CUCTEMAaTHU3aLMI0 U HHTEPIpETaluio HH(GOpMAIMK pa3InyHbIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax ¢ yueTOM Ha3HadeHUs MH(OpMAIMU U IeeBOH
ayJIMTOPUH, BBIOUpPAs ONTUMAJILHYIO (JOPMY MPEICTABICHUS U BU3yaIu3alluu;

OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMAIMK, €€ COOTBETCTBUE IPABOBHIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

UCIIOJIb30BaTh CPEACTBAa MH(OPMAIIMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJOTUN B pelICHUU
KOTHUTHUBHBIX, KOMMYHMKAaTUBHBIX U OpPraHM3allMOHHBIX 3ajlad ¢ COOII0ICHUEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, pecypcocOepeXeHus, NpPaBOBBIX H
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

BJaJC€Th HABbIKAMHM pACIO3HAaBaHUS M  3alIUTHl  MHPOpMaUuu, HHPOPMALMOHHON
0€30MacHOCTH JINYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU ACHCTBUAMMU:
a) o01IeHue:

OCYIIECTBIISATh KOMMYHHKAITUHU BO BCEX cepax KU3HH;

pacrmo3HaBaTh HEBEpOATbHBIE CPEICTBA OOIICHUS, TOHUMATh 3HAYCHHUE COIMATBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX CUTYAIlUi H CMATYAaTh KOH(DIUKTHI,

BIIAJICTh PA3TMYHBIMU CITIOCOOAMU OOIICHHS M B3aUMO/ICHCTBHSI;

apryMEHTUPOBAHHO BECTH UAJIOT, YMETh CMATYaTh KOH(DIUKTHBIE CUTYAIIUU;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C HCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecTHas 1eSITeJIbHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaHHON U UHIUBUYaIbHOU padOTHI;



BbIOMpPATh TEMAaTHKy M METOAbl COBMECTHBIX JEHCTBMH C yd4eTOM OOLIMX HHTEPECOB HU
BO3MOKHOCTEHN Ka)K0I'0 4ICHA KOJUIEKTUBA;

IIPUHHUMATD 1ICJIN COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBATE M KOOPAUHUPOBATh IEHCTBUS
II0 €€ JOCTHXKCHMIO: COCTABIIATH IUIAH JEHUCTBHMM, pacIpelneisiTh POJUM C YYETOM MHEHUHI
YYaCTHHUKOB, 00CYXJIaTh pe3yJIbTaTbl COBMECTHOU paldOTHI;

OLCHUBATb KA4YCCTBO CBOCI'O BKJIaJlda U KAXKAOTO y4YaCTHUKA KOMAaHIbI B O6H_II/II71 pe3yiabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IMPOCKThI, OLUCHHUBATL HJACH C IMO3WIIMK HOBU3HBLI, OPUTHHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

KOODJAMHUPOBATh M BBHINOJHATH pabOTy B YCIOBUSAX pPEATbHOTO, BUPTYaJbHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOCHCTBUS;

OCYHWICCTBJIATH MMO3UTUBHOC CTPATCTUUCCKOC MOBCACHUEC B PA3JIMYHBIX CUTyallUsiX, IMIPOABJIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

OBjaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeCTBUAMM:
a) caMOOpPraHu3anms:

CaMOCTOSITENIFHO OCYILECTBIISATh TMO3HABATEIbHYIO JEATEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh U (POpPMyJIUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM JEATEIBHOCTH H
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIIEHUS MPOOJEeMbl C y4€TOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmUpATh paMKH Y4eOHOT0 MPEMETa Ha OCHOBE JIMYHBIX IPEIIOUTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;
OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO U IMPOSBICHUIO LIMPOKOW 3PYIUMIUH B Pa3HbIX 001aCTAX
3HaHMUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallUssM, BHOCHTb KOPPCKTUBBI B JACATCIBHOCTL, OLICHHBATDH
COOTBCTCTBUC PE3YJIbTATOB LCJISAM,

BJIaJCTh HaBbIKaMH IMO3HABATCIIHLHOM pe(l)J'ICKCI/II/I KaK OCO3HaHUs COBEPITACMBIX I[GI\/'ICTBI/II\/'I n
MBICJIMTCIIBHBIX ITPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

HCII0JIB30BAaTh MPUEMBI pe(l)J'ICKCI/II/I JJI1 OLICHKU CUTYyalluu, BBI60pa BCPHOI'0 pCIICHUSA;

YMETH OLICHUBATL PUCKU U CBOCBPEMCHHO ITPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,

B) IMOIMOHAJIbHBIM HHTEJJIEKT, NPeANoJarauui chopMupoOBaAHHOCTD:

CaMOCO3HAHHUsI, BKIIOYAIOIIETO CIIOCOOHOCTH IMOHHMMATH CBOE 3MOIMOHAILHOE COCTOSHUE,
BUJIETh HANpaBICHUS Pa3BUTHUsSI COOCTBEHHON AMOLIMOHAILHON cdepbl, ObITh YBEPEHHBIM B
cebe;

caMOperyJIMpPOBaHHUs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTD
3a CBOE IIOBEJICHUE, CIIOCOOHOCTh aJalTUPOBAThCS K OSMOIIMOHAIBHBIM HM3MEHEHUSIM U
HpOHBJ’IfITI) FI/I6KOCTI), 6I)ITI) OTKpI)ITI)IM HOBOMy;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAKOIIEH CTPEeMIICHHE K JOCTHXKCHUIO IEIH W YCIeXy,
OIITUMHU3M, HHUIITMATHBHOCTD, YMCHI/Ie HeﬁCTBOBaTB, UCXoOs1 N3 CBOUX BOSMOX(HOCTeﬁ;
OMITATUH, BKIIIOYAIONICH CHOCOOHOCTh TIOHUMATh SMOILMOHAIBHOE COCTOSHUE JIPYTHUX,
y'-II/ITI)IBaTI) €ro HpI/I OCYHIGCTBJ'I@HI/II/I KOMMYHI/IKaHI/II/I, CHOCO6HOCTB K CO‘IYBCTBI/IIO n
COIIEPEKMBAHHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIHOYAIOIIUX CHOCO6HOCTL BI)ICTpaI/IBaTI) OTHOIICHUA C prrI/IMI/I
JIFOIbMU, 3a00THTHCS, IPOSIBIISATH HHTEPEC U PA3peIIaTh KOHDIUKTHI;

r) IPUHATHE Ce0s U APYTUX JIIOACH:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX JIIOACH MPHU aHaJIN3€e pe3yIbTaToB JAesITeNbHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JAPYTUX JIOEH Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeaoBeKa.



MertanpenmMeTrHsie pe3yJbTaThl MNPeEACTABJEHbl TpeMsi TIPYyNNaMH YHHBePCAJIbHBIX
yueOHbIx aeiicteuii (YY /).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

BbInyCKHUK HAY4YUTCSH:

CaMOCTOSITENIbHO OCYILECTBIISATh TMO3HABATEIbHYIO JEATEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh U (POpPMYyJIUpPOBaTh COOCTBEHHBIE 3aJaud B 0OOpa30BaTEIbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIIEHUs MPOOJEeMbl C y4€TOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIIOYTEHUI;

JlaBaThb OLICHKY HOBBIM CHUTYyallMsIM; BHOCUTb KOPPEKTHBBI B JESATCIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH II03HABATEJILHOW pequIEeKCUU KaK OCO3HAHUS COBEPILAEMbIX JAECHCTBHH U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMbI pedIeKCHUH ISl OLCHKH CUTYaIH, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO;
pacuIMpATh paMKH Y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apIryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;
OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CHocoOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOW SPYIUIMH B Pa3HBIX 001aCTsIX
3HAHU, HOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYpHBIH YPOBEHb;
CaMOCTOATENIBHO ONpPEACATh LEIH, 3a/1aBaTh lapaMeTpsl U KPUTEPUH, IO KOTOPBIM MOKHO
OIPEAEIUTD, YTO LIEIb JJOCTUTHYTA;

OLICHUBATh BO3MOXKHBIE IIOCJICJICTBHS JOCTH)KECHHsI IIOCTABICHHOW LENM B JIEATEIBHOCTH,
COOCTBEHHOM KM3HM U JKU3HU OKPYXKAIOIIUX JI0JIeH, OCHOBBIBAsACh Ha COOOPaKEHUSIX 3TUKU
Y MOpAJIH;

CTaBUTh U (OpPMyJIUpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM JEATEIBHOCTH H
JKU3HEHHBIX CUTYalUsX;

OLIEHUBATh PECYPChI, B TOM YHUCIIE BpeMs U Jpyrue HeMaTepualbHble pecypcehbl, HEOOXOAUMBbIE
JUISL JOCTUYKEHUS ITOCTABJICHHOM LIEIIH;

BBIOMpAaTh MYTh JIOCTH)KEHUS IIeNM, IUIAHUPOBaTh pEIIeHHe IIOCTABJICHHBIX 33724,
ONTUMU3HPYS MaTEpPUAIbHBIC 1 HEMAaTEPUAJIbHBIE 3aTPATHI;

OpraHu3oBbIBaTh 3((EKTUBHBI TOMCK PECYpcoOB, HEOOXOAMMBIX JUISI JOCTHXKEHMS
IMOCTaBJICHHOM IICIIH;

COIIOCTABJIATH IOJYYEHHBIN PE3YJIBTAT AEATEIBbHOCTH C IIOCTABJIIEHHOMN 3apaHee LENbIO.
BHYTPEHHEH MOTHMBALIMM, BKIIIOYAIOIIEW CTPEMIICHHE K JOCTHKEHHUIO LEIH M YCIEXy,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JE€HCTBOBATh, HCXOMs U3 CBOUX BO3MOKHOCTEH;
SMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE COCTOSIHHE JIPYrHX,
YYUTBIBATh €ro MpPH OCYLUIECTBICHMH KOMMYHUKAIIMH, CIIOCOOHOCTb K COYYBCTBHIO H
CONEPEKUBAHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTHX JIFOACH ITPU aHAJIU3€ PE3Y/IbTaTOB JACSATEIBHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX JIFOJIEH Ha OMINOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIIUH JPYroro 4eloBeKa.

Ilo3HaBaTebHBIC YHHBeEPCAIbHbIE Y4eOHbIE 1eHCTBHUS
BbpInyCKHUK HAy4YUTCH:

CaMOCTOSITENIbHO  (OPMYIUPOBATh W aKTyaJlIM3UpOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATh 1ETU ACSITEIBHOCTH, 33/1aBaTh MapaMeTPhbl K KPUTEPUN UX JOCTHIKEHUS,

UCKaTh M HAXOJUTH 00OOIEHHBIE CIOCOOBI PElIeHUs 3a/ad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYTHI WH(GOPMAIIMOHHBIA TMOWUCK M CTaBUTh HA €ro OCHOBE HOBBIC (y4eOHBIC W
MO3HABaTeIbHbIE) 33/1a4H;

BHOCHUTHb KOPPEKTHBBI B JESITEIBHOCTb, OIICHHBAThH COOTBETCTBHE PE3YJIBTATOB IIENSIM,
OIICHUBATh PUCKH MOCIEACTBUHN ACATEIbHOCTH;



yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHMWS I CpaBHEHUs, KiaccupuKanum u
00001IeHHS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHHSIX;

Pa3BHUBATh KPCATHUBHOC MBIIJICHUC IIPU PCIICHUH KU3HCHHBIX HpO6JICM;

BJIAJICTh HABBIKAMH YYEOHO-HCCIICIOBATEIILCKOM M TPOCKTHOM JIEATEIIbHOCTH, HaBBIKAMU
paspernieHus mpooiem;

CHOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIIFHOMY IOMCKY METOJIOB PEIICHHSI MPAKTHYECKUX
3aa4, MIPUMCHCHUIO PA3JIMYHbIX MCTOJ0B ITO3HAHMA,

CTaBUTh W (POpPMYyIUpPOBaTH COOCTBEHHBIC 3allaud B OOpa30BaTEIbHOW IESITEIBHOCTH H
JKU3HCHHBIX CUTYalUAX,

BBISIBIISITH IPUYMHHO-CIICJCTBEHHBIC CBSI3M U aKTYaJIM3UPOBATh 3ajauy, BBIJIBUTATh TUIIOTE3Y
€C pCUICHUA, HAXOAWTb APryMCHTBI UIA JOKAa3aTCJIbCTBA CBOUX yTBep)KI[eHHfI, 3a1aBaThb
napameTpbl ¥ KPUTEPUHN PEIICHUS;

KPUTUYECKH OLIGHUBAaTh W HHTEPIPETUPOBATh HMHPOPMALMIO C PA3HBIX IO3ULUH,
pacrio3HaBath U GUKCHPOBATH IPOTHBOPEUHsI B MHPOPMAIIMOHHBIX UCTOYHUKAX;
UCIIONIb30BaTh  Pa3jIMYHbIC MOJEIBHO-CXEMAaTUYEeCKHEe CpEIACTBA Ui MPEACTABICHUS
CYIICCTBEHHBIX CBSI3¢H M OTHOIICHWH, a TakXKe IMPOTUBOPEYH, BBISBICHHBIX B
MH(OPMALIMOHHBIX HCTOUYHUKAX;

BBIOUpAst ONITUMAIIbHYIO (DOPMY MIPEICTABICHHS U BU3yaTH3allHH;

OLCHUBATb AOCTOBCPHOCTH, JICTUTHUMHOCTD I/IH(i)OpMaIII/II/I, €C COOTBCTCTBUC IIPABOBLIM U
MOpPaJIbHO-ITHYECKHM HOpMaM;

HCIIOJIL30BAaTh CPCACTBA I/IH(bOpMaIII/IOHHBIX N KOMMYHUKAIMOHHBIX TEXHOJIOTHH B pEeICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIllMOHHBIX 33724 C COOJIOJCHUEM TpeOOBaHMIA
OPrOHOMHUKH, TEXHMKH O€30MAaCHOCTH, TUIHEHbI, pPecypcocOepeKeHUs, IpPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(DOPMAITHOHHON 0E30IaCHOCTH;

BJIAQJIETh HABBIKAMU  pAacCHO3HAaBaHUS U  3alIUTHl  MHpOpMaluu, HH(POPMALMOHHON
0€30MaCHOCTH JIMYHOCTH

HaxXOoJuThb W MNPUBOAWUTL KPUTUUCCKHUE APTrYMCHTBI B OTHOIICHWUA HeﬁCTBHﬁ u CY)KZICHI/Iﬁ
JIPYTOro; CIOKOWHO M pPa3yMHO OTHOCHTHCS K KPUTHYECKMM 3aMEUaHUsSM B OTHOIICHUU
COOCTBEHHOTO CYXKJICHUSI, PACCMaTPHUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJWTHh 33 PaMKH Y4eOHOro MpeIMeTa M OCYIIECTBIATH IIeJICHANPABICHHBIM TMOUCK
BO3MOXKHOCTEH ISl IIMPOKOTO TIEPEHOCA CPEJICTB U CITIOCOOOB JICHCTBUS;

BBICTpauBaTh WHAMBHUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAas OTPAHUYCHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

MEHSTh M YAEPKUBATh Pa3HbIe MO3UIMU B MO3HABATENBHOUW NEATEIBHOCTH. aHAIU3UPOBATH
IMMOJIYYCHHBIC B XOA€ PpCHICHUA 3aJadd Ppe3yibTaTbl, KPHUTHYCCKHU OLCHUBATL HX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaThb OUCHKY HOBBIM CUTYyallUsIM, OICHHUBATDb HpI/IO6pCTCHHI:IfI OIIBIT,

pa3pabaThiBaTh IJIAH PELICHUS MPOOJIEMBbI C YY€TOM aHallM3a UMEIOIINXCS MaTepUAIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

OCYIIECTBIISITh II€JICHANIPABICHHBIM MMOUCK TepeHoca CpPeICTB M CIOCOOOB JEHCTBUS B
poeCCHOHABHYIO CPENY;

yMeTh  TEPEHOCHTh 3HAaHUS B  TIO3HABATENBHYKD W  MPAKTUYECKyl0  00IacTu
KUBHEACATCIIBHOCTH,

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIZIBUT'aTh HOBBIC UJICHU, IpEJIaraTb OpUIrnHaJIbHBIC ITOAXO0AbI U PCIICHUS

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
BbInyCKHUK Hay4YuTCH:

OCYIIECTBIISATH JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHMKAMH, TaK M CO B3pPOCIBIMU (Kak
BHYTpH 00pa3zoBaTeIbHON OpraHM3alliy, TaK U 3a ee MpejenaMu), ToA0upaTh MapTHEPOB IS
JIEIIOBO KOMMYHHKAIIMHN UCXOJS U3 COOOpaxeHHU pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JUYHBIX CUMIATHH;

BJIAJICTh Pa3IMNYHBIMU CIIOCOOAMU OOLIEHHS ¥ B3aUMOJCHCTBHUS;



— IIpH OCYLIECTBICHUM T'PYNIOBON pabOThl ObITh KaK PYKOBOAMTENEM, TaK M YJICHOM KOMaH]Ibl
B Pa3HBIX POJIAX (FeHepaTop UaeH, KPUTHK, UCIIOTHUTENb, BEICTYMAIOUIHMA, SKCIIEPT U T.1.);

— IOHMMAaTh U UCIOJIb30BATh PEUMYILECTBA KOMAaHAHON U UHANBUIYaJIbHOU PabOTHI;

— BBIOMpaTh TEMaTHKy ¥ METOJbl COBMECTHBIX JACUCTBHI C y4eTOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)K10T0 WiIeHa KOJUIEKTHUBA;

— KOODAMHUPOBaTh W BBINOJHATH pabOTy B YCIOBHAX pEalbHOrO, BHUPTYAJIBHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

— apryMEeHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(IMKTHBIE CUTYaIUH;

— pa3BepHYTO, JIOTMYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHs C UCIIOJIb30BAaHUEM a/IeKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(QIMKTOT€HHbIE CUTYallUU U MPeJoTBpaliaTh KOHMIMKTHI 10 UX aKTHUBHOM
¢a3pl, BbICTpaMBaTh JEIOBYI0O U 0Opa30BaTENbHYI0 KOMMYHHUKAIMIO, M30eras JTUYHOCTHBIX
OLIEHOYHBIX CYKACHUH.

— TMPUHAMATH LEJIM COBMECTHOM AEATEIbHOCTH, OPTAaHU30BbIBATh M KOOPAWHUPOBATH ACHCTBUS
[0 €€ JOCTHKEHHMIO: COCTaBJIATh IUIAH JEHCTBUM, paclpelesarTb poJd ¢ Y4eTOM MHEHMH
Y4aCTHUKOB 00CYKIaTh Pe3yIbTaThl COBMECTHOU pabOTHI;

— OIICHMBATh KauyeCTBO CBOETO BKJIA/lAa U KAKJIOI0 YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

1.3. IlpenmeTHble pe3yJibTATHI OCBOEHUS YUeOHOro mnpeaMera «Xumus» (yriydJeHHBIH

YPOBeHb HM3Y4YeHHMs])) Ha YpPOBHe CpeJHero o0mero 0o0pa3oBaHMs JIOJDKHBI BKJIIOYATh

TpeOOBaHUS K pe3yJibTaTaM OCBOEHHsI 0a30BOT0 Kypca U JONOIHUTEIBHO OTPaXKAaTh:

1) chopMHPOBAHHOCTh TPEJICTABICHUI: O MaTEpPUAILHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX H

[IO3HABAEMOCTH SIBJICHUM MPUPOJBI; O MECTE€ U 3HAUEHUH XMMHUU B CUCTEME €CTECTBEHHBIX HAYyK

U ee polu B OOECHEUYEHUH YCTOWYMBOIO pa3BUTHs YEJIOBEUECTBA: B pELICHUH MpodiieM

9KOJIOTUYECKOH, SHEpreTHUeCKOM 1 MUIeBOi 0€30MacHOCTH, B Pa3BUTUH MEIULMHBI, CO3/1aHUU

HOBBIX MAaTEpHAJIOB, HOBBIX HCTOYHHKOB OJHEPTUH, B OOECHEUYECHUH PAIOHAIBLHOTO

IPUPOJIONOIB30BaHUA, B POPMUPOBAHUN MUPOBO33pEHHS U OOIIEH KyJIbTYphl UEIOBEKa, a TAKXKe

HKOJIOTHYECKH 00OCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U IIPHUPOIHON CpPEIe;

2) BIIAJICHHE CHCTEMON XMMHUYECKUX 3HAHHM, KOTOpAask BKIFOYAET: OCHOBOIOIATAIOIINE TIOHSTHS

(IOMOJTHUTENBHO K CUCTEME MOHATHUN 0a30BOr0 YPOBHS) - U30TOIBI, OCHOBHOE M BO30YKIEHHOE

COCTOSTHUE aToMa, TMOpUIU3allis aTOMHBIX opOuTanel, xumudeckas cBs3p ('O" u "7 -CBA3B "

KpaTHbIE CBSI3M), MOJISIpHAsE KOHIICHTpAlHWs, CTPYKTypHas (opmyina, u3oMepHs (CTPYKTypHas,

reoMeTpuyeckas (IUC-TPAHC-U30MEPHUs), THUIBI XUMUYECKHX peakiil (TOMO- M TeTepOoreHHbIE,

oOpatuMmble ¥ HeOOpaTHUMbIE),  pacTBOpPbl  (MCTHHHBIE,  JUCHEPCHBIE  CHUCTEMBI),

KPUCTANIOTU/IPAThI, CTENEHb AWCCOLUAIMM, DJEKTPOJIU3, KPEKHHT, PU(GOPMHUHT); TEOPUU H

3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE 3HaHUS, JIEKallde B OCHOBE IOHHUMAaHHUSA

OPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHX SBJICHUH, COBPEMEHHBIE MPE/ICTABIECHHUS O CTPOSHUU

BEIIECTBA HA AaTOMHOM, MOJEKYJSIPHOM M HAaJIMOJEKYJISIPHOM YpPOBHSX; IPEACTABICHUS O

MeXaHU3MaX XMMHYECKHX pPEaKLUd, TePMOAMHAMUYECKUX M KMHETHYECKUX 3aKOHOMEPHOCTSIX

UX TIPOTEKAaHUS, O XHMHYECKOM DPAaBHOBECHH, IUCIEPCHBIX CHCTEMaX, (PAKTOIOTHIECKHE

CBEJIEHUS O CBOWCTBaX, COCTaBe, MOJYYEHHH U O€30MaCHOM HCIIOJIb30BAaHUM Ba)KHEHIINX

HEOPraHMYECKUX M OPTaHWYECKHUX BEHIECTB B OBITY M MPAKTHUYECKOW NEATEITHHOCTH YeJOBEKa;

OOIIMX HAYYHBIX MPUHIHUIAX XMMUYECKOTO MPOM3BOJICTBA (HA MpUMEpPE MPOU3BOACTBA CEPHOU

KHCJIOThI, aMMHUaKa, METaHoJIa, epepadoTKu HEPTH);

3) chopMHUPOBAaHHOCTh YMEHHH BBISBIISATH XapaKTEPHBIC MPU3HAKK U B3aWMOCBSI3b W3YUCHHBIX

MOHATHH, TPUMEHITh COOTBETCTBYIONIME TOHATHS TPU ONHCAHUM CTPOCHHUS M CBOWCTB

HEOPraHMYECKUX M OPraHMYeCKMX BEIIECTB M HUX NPEBPAILCHU; BBISABIATH B3aUMOCBS3b

XUMHYECKHX 3HAaHUH C TOHATHSMH U TIPEACTABICHUSMH JPYTHX TIPEJAMETOB Uit Oolee

OCO3HAHHOTO TIMOHMMAaHUSI U OOBSACHEHHS CYHIIHOCTH MAaTepHaJbHOIO €IWHCTBA MHDA;

UCTIOJIF30BaTh CHCTEMHBIC XUMHUYECKUE 3HAHUS JJISI OOBSCHEHHS W TIPOTHO3UPOBAHUS SIBICHUM,

UMEIOIMX €CTECTBEHHOHAYYHYIO IPUPOY;

4) chopMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh HAMMEHOBAHHMS XHMHYECKHX COCIMHCHUI

MEXYHAPOJHOTO COI03a TEOPETHYECKOW M MPUKIAAHOM XMMHUU M TpPUBUAIbHBIE Ha3BaHMA

BEIIIECTB, OTHOCSIIMXCS K U3YYEHHBIM KJ1accaM OPraHWYECKMX M HEOPraHMYECKHX COEIMHEHMM;



UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJI COCTaBJICHHUS (OpPMYJ HEOPraHMYECKHUX BEIIECTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEepPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMyl
OpPraHMYECKUX BEIECTB; COCTABJISTh YpPAaBHEHUS XHWMHUYECKUX PEAKIM U pacKpbIBaTh MX
CYLIHOCTb:  OKHCIIMUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKUUN  IOCPEICTBOM  COCTaBJICHUS
JJIEKTPOHHOTO OajlaHca 3THUX peakUui; peakluii MOHHOrO OOMEHa IyTeM COCTaBJIEHUS HX
IIOJIHBIX M COKPAIEHHBIX  HMOHHBIX  YPAaBHEHUH; peakUMd  TUApOIM3a,  peakuui
KOMIUIEKCOOOpa3oBaHusi (Ha TpuUMepe TUAPOKCOKOMILJIEKCOB I[IMHKA U alIOMHHHUSA);
NOATBEP)KJATh ~ XapaKTEpHbIE  XUMHUYECKHME  CBOMCTBA  BEIECTB  COOTBETCTBYIOIIUMU
9KCIIEPUMEHTAMHU U 3alUCSAMU YPAaBHEHUN XUMUYECKUX PEaKIUii;

5) copmMHpOBaHHOCTD YMEHUIT KiIaCCU(UIIMPOBATh HEOPTAaHUYECKUE M OPraHUYECKHE BEIIECTBA
U XUMHUYECKHE PpEeaKIMH, CaMOCTOSTENIbHO BBIOMPATh OCHOBAHUA W KPUTEpUU IS
KJaccu(UKAUN U3y4aeMbIX XUMHYECKUX OOBEKTOB; XapaKTEpHU30BaTh COCTaB M BaKHEUIIHE
CBOICTBa BeUIECTB, NPHUHAUICKAIIMX K ONpPEJIEICHHBIM KJlaccaM W TpYyIIaM COeAMHEHUN
(IpocThIe BEIIEeCTBA, OKCUIBI, THIPOKCHUJBI, COJIM; YIIIEBOAOPO/BI, MPOCThIE 3(PUPHI, CIUPTHI,
(beHomNbl, anbIeruibl, KeTOHbI, KapOOHOBBIE KHUCIIOTHI, CIOKHbIE 3(UPBI, KUPBI, YIIIEBOIDI,
aMUHBl, aMUHOKHUCIJIOTBI, OEJIKM); MPUMEHATh 3HAHHUA O COCTaBE M CBOWMCTBAX BEUIECTB IS
SKCIIEPUMEHTAILHOM TPOBEPKH THUIOTE3 OTHOCUTENBHO 3aKOHOMEpPHOCTEW MPOTEKaHUs
XUMHUUYECKHUX PEAKIUI U POrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHHUS;

6) chopMHPOBAaHHOCTh YMEHHH TMOATBEPXKIATh Ha KOHKPETHBIX IMPUMEPax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCJMHEHHWH OT KPAaTHOCTH W THUIA
KOBaJIeHTHON cBsi3u ('O wm "T-CBA3D™) B3auMHOrO BIUSHHS AaTOMOB W TPYIIN aTrOMOB B
MOJIEKYJIaX; a TakXke OT OCOOEHHOCTEH pealn3allMd pa3Iu4HbIX MEXAaHU3MOB IPOTEKAHUs
pEaKIM;

7) chopMHUPOBAHHOCTh YMEHHI XapaKTEepPU30BaTh FJIEKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM U
BO30Y>KICHHOM COCTOSTHUM) U MOHOB XUMHYECKHX 3neMeHToB 1 - 4 mepuonos [lepuoguueckoit
cucremsl J[.1. MeHzeneeBa U UX BaJICHTHBIC BO3MOXHOCTH, MCITOJB3ys moustus "'s”, "p", "d-
JJIEKTPOHHBIE" OpOUTAIH, SHEPreTUYECKHE YPOBHH; OOBICHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU COSAMHEHUH 10 MEPUOaM U rpyIam;

8) BiageHHWE CHUCTEMOM 3HAHWM O MeToJaX HAyYHOTO IMO3HAHWS SBJICHHHA TMPHPOIHI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx MW YMEHUSIMH TPUMEHSITh OSTU 3HAHHUS TpU
DKCMIEPUMEHTAIbHOM MCCIEOBAHUM BEHIECTB U Uil OOBSCHEHUS XUMHUYECKHX SBJICHHIA,
MMEIOLINX MECTO B MIPUPOJIE MPAKTUUECKOMN AESITETbHOCTH YEJIOBEKA U B TIOBCEHEBHON KU3HU;
9) chopMHUPOBAHHOCTH YMEHHI MPOBOIUTH PAcUYEThl M0 XUMHUSCKUM (hOpMyiTaM U ypaBHEHHUSIM
XUMHYECKHX pEaKIUil C HCIONb30BaHUEM (PU3NYECKUX BEJIWYMH (Macchl, oObeMa Tra3oB,
KOJIMYECTBA BEIECTBA), XapaKTEPU3YIOLIMX BEHIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacyeThl IO
HaXO0XJICHUI0O XHUMHUYECKOW (OpMyJbl BEIIECTBA; pacdyeTbl Macchl (0O0beMa, KOJIMYecTBa
BEIIIECTBA) MPOJYKTAa PEaKLUHU, €CIM OJHO M3 MCXOAHBIX BELIECTB JaHO B BHJE PacTBopa C
OTIPENIETICHHON MAacCOBOW J0Jied pPAacTBOPEHHOTO BEIIECTBA WJIM JaHO B H30BITKE (MMEET
MPUMECH); pacdeThl MacCOBOM WM OOBEMHOH MONMM BBIXOJA MPOAYKTA PEaKIMH; PacueThl
TerIoBoro 3¢ dexra peakiuit, 00bEMHBIX OTHOIICHHH Ta30B;

10) chopMHPOBAaHHOCTE yYMEHHI MPOTHO3UPOBATH, AHATU3UPOBATH M OLEHHBATH C MO3UIHIA
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBUS OBITOBOM W TNPOU3BOJICTBEHHOM JEsTENbHOCTU
YeJI0BEKa, CBA3aHHOM C mepepadOTKOI BEIIECTB; MCIOIb30BaTh IOJTYYEHHBIE 3HAHUS JUIA
MIPUHSATHS TPAMOTHBIX PEIICHUH TPOOIeM B CUTYaIHIX, CBI3aHHBIX C XUMHUCH;

11) chopMUPOBAaHHOCTH YMEHHH CaMOCTOSITEIBHO IUIAHMPOBATH M TPOBOJUTH XUMHUYECKUMN
AKCIEPUMEHT (TIOJy4eHHEe M U3yYE€HUE CBOWCTB HEOPraHMUYECKUX M OpPraHMYeCKHX BEIIECTB,
KAueCTBEHHbIE pEaKLUUU YIJIEBOAOPOJOB DPA3IMUYHBIX KJIACCOB U  KUCIOPOJCOAEPIKAIINX
OpraHMYECKHUX  BEIIECTB, pEHIeHHE OJKCIEPUMEHTAJIbHBIX 33Ja4 IO  Paclo3HaBaHUIO
HEOPraHMYECKUX U OPraHNYECKUX BEIECTB) C COOJIIOICHHEM MPAaBUII 0€30MacHOro 0OpaleHus ¢
BElIeCTBAMH U JITaOOpaTOpHbBIM 00OpyIoBaHHEM, (OPMYIHUPOBATh €I  HMCCIEAOBAHUSA,
MPEIOCTaBIATh B Pa3IU4HON (popme pe3ynbTaThl dKCIEPUMEHTa, aHAIU3UPOBATh M OLICHUBATH
UX IOCTOBEPHOCTB;

12) chopMHPOBaHHOCTh YMEHHI OCYIIECTBIISATH I[EJICHANPABICHHBI MOUCK XHUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelcTBa



MaccoBoi MH(popManuy, ceTb VHTEpHET U Apyrue), KpUTHIECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHOpMalnIo, IepepadaTbiBaTh €€ U UCIHOIb30BAaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOM
3ajayei;

13) chopMupOBaHHOCTH YMEHHMH OCO3HABAaTh ONACHOCTh BO3/CHCTBUSI HA JKUBBIC OPraHH3MBI
OIIpEJICTICHHBIX BEIIECTB, TOHUMAsl CMBICT ITOKa3aTeNs MPeAeIbHON JOIMYCTUMON KOHIICHTPALHH,
U TIOSICHATH HAa IPUMEpax CIOCOObl YMEHBIICHHUS U MPEIOTBPAILCHHS UX BPEIHOTO BO3ICHCTBHA
Ha OpraHU3M YeJIOBEeKa.

BbINYyCKHUK Ha YIJ1y0J€HHOM YPOBHE HAYUYMTCS:

packpbIBaTh Ha MpPUMEpPax poJib XUMUU B (DOPMHUPOBAHHHM COBPEMEHHON HAyYHOH KapTHHBI
MHpa U B MPAKTUUYECKOU JIESITEIIbHOCTU YEJIOBEKA, B3aUMOCBSI3b MEXAY XUMUEH U JPYTUMHU
€CTECTBEHHBIMH HAyKaMHU;

WJUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJIICHUE M SBOJIOLMIO OPraHMYECKOM XMMHUHU KaK HayKH
Ha Pa3JIMYHBIX UCTOPUUYECKUX dTANlaX €€ pa3BUTHS;

yCTaHaBIUBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3UM MEXAY CTPOCHHEM aTOMOB XHWMHUYECKHX
SJIEMEHTOB M MEPUOJMYECKUM M3MEHEHHUEM CBOMCTB XHUMHYECKUX OJJIEMEHTOB M HX
COCIMHEHUN B COOTBETCTBHM C IMOJOKEHUEM XHUMHYECKHUX 3JIEMEHTOB B IMEPUOIUUYECKOM
CHCTEME;

aHAJIM3UPOBATh COCTaB, CTPOEHHWE M CBOMCTBA BEIIECTB, MPUMEHSS IMOJOKEHHUS OCHOBHBIX
XUMUYECKUX TEOPUI: XUMHUYECKOIO0 CTPOEHUs OpraHuveckux coeanHeHuil A.M. bytieposa,
CTPOCHMSI aTOMa, XUMHYECKON CBSI3U, DJIEKTPOJMTHUYECKOM JAUCCOLMALMH KHUCIOT |
OCHOBaHMUH; YCTAHABIMBATh IPUUMHHO-CJIEACTBEHHbIE CBA3U MEKy CBOMCTBAMH BEILLECTBA U
€ro COCTaBOM, U CTPOEHUEM;

INPUMEHATh NpaBWiIa CUCTEMAaTUYECKOM MEXIYHAapOJHOM HOMEHKIATypbl KakK CpeAcTBa
pa3IUYCHUS U UACHTU(DUKAIIMH BEIIECTB 110 UX COCTaBY U CTPOCHHIO;

COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIBI HEOPTaHMYECKUX W OPraHUYeCKHX
BEIIECTB KaK HocutTened WHPOpPMAIMM O CTPOCHUU BEIIECTBA, €ro CBOWCTBaX U
MPUHAJIEKHOCTH K OIIPEIEICHHOMY KJIaCCy COCAMHEHUM;

OOBSACHATH IPUPOSY U CIIOCOOBI 00pa30BaHUsI XUMUYECKOW CBSI3U: KOBAJIEHTHOM (ITOJIAPHOM,
HEMNOJISPHOMN ), HOHHOM, METaNTNYECKOM, BOJOPOTHON — C LENbI0 OMpeAeNieHUs XUMHUYEeCKON
aKTHBHOCTH BEICCTB;

XapaKTepu30oBaTh (U3NYECKUE CBOWCTBA HEOPTaHMUECKUX M OPraHUYeCKHX BEHIECTB H
yCTaHaBIUBATh 3aBHCHUMOCTHh (DU3MYECKUX CBOMCTB BEIIECTB OT THUIMA KPUCTAUIMYECKOU
pELIEeTKY;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHHH XMMHYECKUX CBOMCTB IMPOCTHIX BEIIECTB,
BOJOPOJHBIX COEIMHEHHM, BBICIIUX OKCUAOB U THAPOKCH/IOB;

MPUBOAUTH TPUMEPHl XMUMHYECKHUX PEAKIUH, PACKPHIBAIOIINX XapaKTePHbIE XUMHYECKUE
CBOMCTBA HEOPraHWYECKHX W OPraHMYECKMX BEIIECTB HM3YYEHHBIX KJIACCOB C LEIBI0 HUX
uaeHTU(UKAIUU U 00BICHEHUS 00JIaCTH MPUMEHEHHS;

ONpEeNeNsATh MEXaHU3M pEaKIMU B 3aBUCUMOCTH OT YCJIOBUN MPOBEACHHUS PEAKUUU U
MPOTHO3UPOBATh BO3MOXKHOCTh TPOTEKAHUSI XUMHUYECKHUX pEaKIMid Ha OCHOBE THIIA
XUMHUYECKOMU CBSI3U U aKTUBHOCTH PEAreHTOB;

yCTaHABIWBATh 3aBUCHUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCAMHEHUH OT
XapakTepa B3aMMHOIO BIUSHUS aTOMOB B MOJIEKYJIaX C LIENbIO MPOTHO3UPOBAHUS MTPOIYKTOB
peaxium;

YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XMMHYECKON pPEaKIUU U CMEUIEHUST XUMHUYECKOIO
paBHOBECHUSI OT pPa3IUYHBIX (PAKTOPOB C IENBIO OMPEACNICHUS ONTUMAJBHBIX YCIOBUU
MPOTEKAHUsI XUMUYECKUX ITPOLIECCOB;

YCTaHABIWBATh TEHETUYECKYIO CBS3b MEXKIY KJIacCaMHd HEOPTraHUYECKHX U OPTaHMYECKHX
BEIIIECTB AJI1 0OOCHOBaHUS MPUHIIMITHAIFHON BO3MOKHOCTH TIOTYYEHHS] HEOPTaHMUYECKUX U
OpPTaHWYECKUX COCTMHEHHM 3aJJaHHOTO COCTaBa M CTPOCHUS;

non0upaTh peareHThbl, YCIOBUS U OINPEAeNsATh MPOAYKTHI PEAKIUH, TMO3BOJISIONINX
peann3oBaTh JA0OpATOPHBIE W TPOMBIIUICHHBIE CIIOCOOBI TMOJMYYEHUS BaKHEHIIHX
HEOPTraHWYECKUX U OPTaHUYECKUX BEUIECTB;



OTIpEeeNATh XapakTep CpeAbl B pe3yibTaTe TMIPOJIN3a HEOPraHWYECKUX M OPraHMYeCKHUX
BEUIECTB U NPUBOJUTH MPUMEPHI TMAPOJIM3Aa BEUIECTB B IOBCEIHEBHOM JKHU3HM YEIIOBEKA,
OHoJorn4eckux 0OMEHHBIX MPOIEccaxX U MPOMBIIUIEHHOCTH;

OPUBOIUTH  IPUMEPHl  OKHCIUTEIbBHO-BOCCTAHOBUTENBHBIX  pEakUuil B IMPUPOAE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACATEIIbHOCTH OPraHU3MOB;

000CHOBBIBaTh ITPAKTUYECKOE HCIIOJIb30BAHUE HEOPTraHMYECKUX U OPraHUYECKHX BEILLECTB U
UX peakUuuil B IPOMBILUICHHOCTH U OBITY;

BBIINOJIHATh XMMUYECKUN 3KCIIEPUMEHT 10 PACIO3HABAHMIO U MOJIYYEHHUIO HEOPTaHUUECKUX U
OpPraHUYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIaccaM COEIUHEHHH, B COOTBETCTBUU
C TpaBWIaMHd M TpUeMaMd O€30MacHOM paboThl € XMMHUYECKMMH BEIIECTBAMH H
71a00paTOPHBIM 000PYIOBAHUEM;

IPOBOJUTH PACUYEThl HA OCHOBE XMMHYECKHX (OPMYIN M ypaBHEHHMH peakluil: HaXOXICHHE
MOJIEKYJISIPHOM (hOPMYIIbI OPraHMUYECKOTO BEILIECTBA MO €ro MJIOTHOCTU M MAaCCOBBIM JOJSIM
3JIEMEHTOB, BXOJSLIUX B €0 COCTaB, UJIM 110 MIPOJYKTaM CIOPAHMUS; pacueThl MacCOBOM 10U
(Macchl) XMMHYECKOIO COEIUHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYecTBa
BELIECTBA) MIPOJYKTOB PEAKIIMU, €CIM OJHO M3 BEIIECTB JAHO B M30BITKE (MMEET IPUMECH);
pacueTsl MaccOoBOW WJIM OOBEMHOH JO0JIM BBIXOJAa MPOAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOT'O; PacueThl TEIUIOBOTO A eKTa peakinu; pacueTsl 0ObEMHBIX OTHOIIECHUH Ta30B
Py XUMUYECKHX PEaKIusiX; pacdeTbl Macchl (00bemMa, KOMUYECTBAa BEIIECTBA) MPOAYKTa
pEaKUHM, €CIM OJHO M3 BEILIECTB JIaHO B BUJIE PAacTBOpa C ONPEACICHHON MAacCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA;

MCIIOJIb30BaTh METO/bl HAyYHOT'O IMO3HAHUS: AHAJINU3, CUHTE3, MOJCIUPOBAHUE XUMHUYECKHUX
MPOLIECCOB U SIBICHUH — MpU PELICHUH Y4eOHO-HCCIEeIOBATENbCKUX 3a1ad M0 HU3YYCHHUIO
CBOICTB, CITOCOOOB MOJIYYEHHUSI U PACIIO3HABAHUS OPraHUYECKHUX BEIIECTB;

BJIQJIETh MpaBUaMH O€30MacHOTO OOpalleHus C E€IKUMH, TOPIOYMMH U TOKCHUYHBIMU
BELIECTBAMM, CPEJICTBAMU OBITOBOW XHUMHUH;

OCYIIECTBIISITh TOMCK XHUMHUYECKOM HH(OpMaUM 1O Ha3BaHUSAM, HACHTU(DUKATOPAM,
CTPYKTYpPHBIM (pOpMysIaM BEILIECTB;

KPUTUYECKH OLIEHUBATh U MHTEPIPETHUPOBATH XUMHUECKYIO HH(POPMALINIO, COJIEPKAIILYIOCs B
COOOILIEHUsAX CPEACTB MaccoBOM MH(opmanuu, pecypcax MHTepHeTa, HaydHO-TOMYISPHBIX
CTaThsIX C TOYKM 3pPEHUS E€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEJISAX BBIABICHUA
OIIMOOYHBIX CYXI€HUN U (OPMUPOBAHUS COOCTBEHHOH MO3UIINN;

yCTaHaBJIMBATh B3aUMOCBS3M MEXIY (akTaMM W Teopueil, NPUYMHON U CIIeACTBUEM IIPH
aHaiu3e MpOOJIEMHBIX CUTyallMd W OOOCHOBAaHMM TNPUHUMAEMBIX PpEIIEHHH Ha OCHOBE
XUMHUYECKHUX 3HAHUM;

NPEJCTaBIATh MYTU pPEIIeHUs TI00albHBIX MPOOJIeM, CTOSIIMX IEpel YeJIOBEYECTBOM, U
NEPCIIEKTUBHBIX HANIPABJICHUI Pa3BUTUS XUMUYECKMX TEXHOJOTUM, B TOM YUCIIE TEXHOJIOTUI
COBPEMEHHBIX MaTepUaloB C pPa3IWYHOW  (YHKIUMOHAIBHOCTHIO, BO30OHOBISEMBIX
UCTOYHUKOB CBIPbs, IEPEPaOOTKU M YTUIN3ALMH POMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BbIHyCKHHK Ha yFJIyﬁJIeHHOM YPOBHE€ IMOJYYHUT BO3ZMOKHOCTb HAYIYUTHCSH:

Gopmynuposams  yeib UCCAEO08AHUSL, BbLOBUSAMb U  NPOBEPSIMb  IKCHEPUMEHMATLHO
2Unomesvl 0 XUMUYECKUX CBOLUCMBAX 6eujecme HA OCHO8e UX COCMABA U CMPOEHUs., UX
CNnOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, o xapakmepe u NpoOyKmax pasiutyHblX
XUMUYECKUX peaKyull;

CamocmosmenbHo NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCNePpUMeHmbl ¢ COOM00eHUeM
npasu 6e30nacHou pabomol ¢ ewecmeamu U 1abopamopHuiM 000PYO008aHUEM;
uHmepnpemuposams OaHHble O COCMAge U CMPOEHUU BeUecms, NOLYYEHHbIE C HOMOUbIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MEMOO08;

ONUCHIBAMb COCMOSIHUE JNEeKMPOHA 6 aMmoMe HA OCHOB8E COBPEMEHHbIX KBAHMOBO-
MEXAHUYECKUX NpPeOCMAsieHull 0 CMpOeHuu amoma O OObACHEeHUSs pe3Vibmamos
CNEeKMPANbHO20 AHANU3A BEUECNE;

Xapakmepuzoeams — poib  A30MOCOOEPHCAWUX — 2eMEPOYUKTUYECKUX — COeOUHeHUU U
HYKIEUHOBBIX KUCTOM KAK 8ANCHEUUUX OUONOSUYECKU AKMUBHBIX 6EUeCmE;



— NPOCHO3UPOBANb 603MONICHOCMb NPOMEKAHUA OKUCIUMEIbHO-60CCNTIAROBUMENIbHBIX peakuuﬁ,
Jaexcaunjux 6 oCHoee npupobﬁblx u l’lpOMS’@O()CI’”G@HHle npoyeccos.

2. COIEPXKAHUE YYEBHOT' O IIPEJIMETA «XUMUS» (YT JTYBJIEHHBIA
YPOBEHDb U3YUYEHMUA)

OCHOBBI OpraHN4YecKoi XUMHH
IlosiBneHne u pa3BUTUE OPraHUYECKOM XUMHUHM Kak Haykd. [Ipeamer opraHnyeckoid XUMUU.
MecTto W 3Ha4YeHHME OpPraHUYECKOW XMMHU B CHCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.
XHUMHMYECKOE CTPOCHHME Kak IIOPSAOK COCOUHEHHs aTOMOB B MOJIEKYyJE€ COIJIaCHO HX
BAJICHTHOCTH. (OCHOBHBIE TMOJOKEHUSI TEOPUM XHUMHYECKOTO CTPOCHUS OpPraHUYeCKHUX
coenquHeHuil A.M. bytnepoBa. YriepoaHbIil CKelleT OpraHMYecKoll Mousekyibl. KpaTHocTh
XUMUYECKOM CBSI3U. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOIO CTPOECHHUS MOJIEKYIL.
N3omepust u uzomepsl. [lonsarue o ¢yHkunoHanbHOW rpymme. [Tpuniunsl kimaccudukanmm
OpraHMYECKUX COeAMHEeHMH. MexXIyHapoaHas HOMEHKJIAaTypa M MPUHIUIB 00pa3oBaHUS
Ha3BaHUI OPraHUYECKUX COCIUHEHUM.
Knaccudpukanus ©u  OCOOCHHOCTHM  OpraHMYECKUX  peakiuil. PeakuunoHHBIE  LIEHTPHI
[IepBoHauabHBIE TOHATHS O THUIIAX U MEXAHU3MAaX OPraHUYECKUX peakuui. [ oMOIUTHYECKUI 1
TeTepOIMTUYECKUIT pPa3pblB KOBAJICHTHONM XMMHUYECKOW cBsizu. CBOOOMHOPATUKATBHBIA U
MOHHBIN MeXaHu3Mbl peakiuu. [lonsTre o Hykiaeoduie u 3neKTpodure.
ATnKaHbl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METaHa. Sp3-rn6pnzu/13aun;1
opOutaneii aromoB yriepona. [omonormueckuit psg u  oOmas ¢Gopmyna alKaHOB.
CucremaTnueckass HOMEHKJIATypa aJKaHOB W paaukanoB. M3omepus yriepoJHOro CKeJera.
Ous3nyuecKkue CBOIMCTBa QJIKAHOB. 3aKOHOMEPHOCTH W3MEHEHHs (U3NYECKUX CBOWCTB.
XUMHYECKUE CBOWCTBA  QJKAaHOB: TAJIOTEHUPOBAaHUE, JIETUAPUPOBAHUE, TEPMUUYECKOE
pa3ioKeHue, KPEKUHI KakK CIOCOObl MOJYyYEHHUS BaXXHEHIIMX COEIUHEHUIl B OpraHM4eCKOM
cuHTe3e. ['opeHre anKkaHoOB Kak OJMH M3 OCHOBHBIX MCTOYHMKOB TEIUIa B MPOMBIIUIEHHOCTH U
ObITy. M30Mepu3anmsi Kak Crioco0 MONYYCHUS BHICOKOCOPTHOTO OcH3WHA. MEXaHM3M peakiuu
cBOOOIHOpauKaibHOro 3aMenieHus. [lomyuenue ankaHoB. Peaknus Bropua. Haxoxnenue B
[PUPOJIE U IPUMEHEHHUE AJIKAHOB.
[Muknoankanel. CTpoeHne MoJieKyl LHKIoankaHOB. OOmas QopMmyla [HKIOAIKAHOB.
Homenkmarypa  nukimoankaHoB.  M3oMepuss — IHKIIOAIKaHOB:  YIVIEPOJHOIO  CKeleTa,
MEKKJIacCOBasi, MPOCTpaHCTBeHHAs (yuc-mpanc-uzomepus). Crenuduka cBONCTB HUKIOATKAaHOB
C MaJIbIM pa3MepoM LUKJIa. Peakiuu npucoenHeHus U paJuKaibHOIO 3aMEIECHHS.
ATnkeHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI ITUJICHA. sz-FI/IGpI/IZ[I/BaLII/I}I
opOuTanell aToMOB yriepojaa. G- U m-CBA3H. ['omonornyeckuit psaa u obmas ¢popMylia aJlKkeHOB.
Homenknarypa ankeHoB. M3omepusi ankeHOB: YIJIEpOJHOTO CKeJeTa, IMOJOKEHUS KpaTHOU
CBS3M, IPOCTPAHCTBEHHas (yuc-mpanc-uzomepusi), MexknaccoBas. dusmueckue cBoicTBa
alKeHOB.  Peakium  25eKTpOUIBHOTO  NPUCOEJUHEHUS  KaKk  CHOco0  MOTy4eHUs
(YHKIIMOHAJIBHBIX MPOU3BOJHBIX YIiIeBOAOpo0B. [IpaBuino MapKoBHUKOBA, €ro 3JEKTPOHHOE
o0ocHoBaHMe. Peakiuy OKHCIEHMsS M HoauMepu3anuu. [lonuITuieH Kak KpyMHOTOHHa)KHBIN
IPOAYKT XUMHUYECKOr0 MPOU3BOACTBA. [IpomblliuieHHbIE U TabOpaTOpHbIE CIIOCOOBI MOTYyYEHUS
anKeHoB. [Ipasuno 3aiiyesa. [lpuMeHeHNE aTKEHOB.
Ankanuensl. Knaccuduxaius ajikaJneHOB MO B3aMMHOMY PacIOJIOKEHHUIO KpaTHBIX CBSI3eH B
Mojekyie. OCOoOEHHOCTH 3JEKTPOHHOTO M IMPOCTPAHCTBEHHOTO CTPOCHMS COMPSIKEHHBIX
ankagueHoB. OOmas ¢opmyna ankaaueHoB. HomeHknaTypa W H30Mepus alKaJIUEHOB.
®u3nyeckue CBOWMCTBAa  AKQAUEHOB. XUMHUYECKHME CBOMCTBA  aJIKAJIMEHOB: pPEaKIMHU
NPUCOEIUHEHUsT (THUAPUPOBAHUE, TallOTCHUPOBAHUE), TOPEHUS M ToJIMMepHu3anuu. Bxian
C.B. JlebeneBa B mojyuyeHUE CHUHTETHYECKOro Kayuyka. Bynkanuzanus kaydyka. PesuHa.
MHorooOpa3ue BHIOB CHHTETHUECKHMX KaydyKOB, MX CBOWCTBAa M mnpuMeHeHue. llomydenue
AJIKaJUEHOB.
AnKuHBI. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJBl —alleTUiIeHa. Sp-
rubpuausanus opourasneit atomoB yriepoaa. ['omonoruueckuii psaa u obmas Gpopmysa aTKUHOB.
Homenxknarypa. M3oMepusi: yriiepoJHOro CKeleTa, MOJ0KEHUS KPaTHOM CBS3H, MEXKKIIACCOBasl.



®usnyecKue CBOKMCTBA AIKUHOB. XMMHUUYECKHE CBOMCTBA AJIKMHOB: PEAKLIUN PUCOCANHEHUS KaK
Croco0 MoyueHUs! MOJIMMEPOB U JPYTHX TMOJE3HBIX MPOAYKTOB. Peakyuu 3amewenus. I'openue
aleTUICHa KaK MCTOYHHK BBICOKOTEMIIEPATYpHOTO IUIAMEHM JUISI CBAPKU U PE3KH METAJUIOB.
[Tomryuenue areTuieHa MUPOIM30M METaHa U KapOuIHbIM MeTo1oM. [IpuMeHeH e aleTUieHa.
Apensl. Ucmopua omxpvimus 6enzona. COBpEeMEHHbIE MNPEACTABICHUS OO0 SJIEKTPOHHOM U
NPOCTPAHCTBEHHOM CTpOeHUHM OeH3oia. M3oMmepuss W HOMEHKJIaTypa TOMOJIOIOB O€H30Ia.
O6mas dopmyna apeHoB. Pusznyeckue CBOMCTBa OeH30ja. XMMHUYECKHE CBOWMCTBA OeH30Ja:
peakuu ANEKTPOPUIBHOTO 3aMelieHusi (HUTPOBAaHUE, TaJOreHUPOBAHUE) Kak Crocod
MOJIyUYeHUSI XHUMHUYECKUX CpPEICTB 3allUThl PACTEHUM; MpUCOEeIUHEHUs (THUAPUPOBAHUE,
raJIOTEHUPOBAHKE) KaK JOKA3aTEIbCTBO HEMPEACILHOTO XapakTepa OcH3o0ia. Peakius ropeHus..
[Tonyuenue 6enzona. OcobeHHocmu Xumuieckux ceoticms mosyosna. BzaumHoe BIUsSHUE aTOMOB
B MoJjieKyne Toiyona. Opuenmayuonnvie 3¢pgexmol 3amecmumerneil. [IpuMeHeHHEe TOMOIOTOB
OeHzorna.

Cruptel. Kimaccudukarysi, HOMEHKIaTypa COUpTOB. ['oMonorndeckuii psag u odmas Gopmyna
NpEeAeNbHBIX OJAHOATOMHBIX cnupToB. M3omepus. @dusmyeckne CBOICTBA MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoiHast CBs3h MEXKIY MOJICKYIAMH U €€ BIHMSHHE HA (PU3NUYCCKUE
CBOICTBa CHUPTOB. XHMHUYECKHE CBOWMCTBA: B3aUMOJICHCTBUE C HATPUEM Kak CIIOCO0
YCTAHOBJICHUSI HAUYHS THAPOKCOTPYIIBI, C TAJIOTCHOBOJOPOJAAMH KaK CIIOCO0 MOydeHUs
pacTBOpUTEIICH, BHYTPU- U MEXMOJIEKYJsipHasl Aerujparainus. Peakuus ropeHus:: CIUPThI Kak
tornBo. [lomydyeHue »SrTaHoma: peakuus OpOXKEHUS TIIOKO3bI, THApATalus JTHIICHA.
[IpumeHnenue meraHona W 3TaHoja. PU3MOIOTMYECKOE JEHCTBHE METAHOJA W ATaHOJIa Ha
OpraHu3M uYeJOBeKa. OTWIEHIVIMKOJIb W TJIULEPUH KakK TMPEJACTABUTEIN MPEaeTbHBIX
MHOI'0aTOMHBIX crupToB. KauecTBeHHast peakiusi HA MHOTOATOMHbBIE€ CIIUPTHI U €€ IPUMEHEHUE
JUISL pacTiO3HABaHUsI TIUIEPUHA B COCTABE KOCMETHYECKUX CpelcTB. [IpakTuueckoe mpuMeHeHue
STUJICHTJIMKOJIS U TJIMLEPUHA.

@®enon. CtpoeHne MoyeKynbl ¢eHona. B3amMmHOe BiIMsSHHE aToMOB B MOJIEKyle (QeHoua.
Ouznyeckue cpoiicTtBa (eHona. XUMHUECKHUE CBOMCTBa (peakiUu C HATpPUEM, THIPOKCHIIOM
HaTpus, Opomom). [lonyuenue penona. [Ipumenenue denomna.

Anpaeruapl U KeToHbl. Knaccudukanus anpaerugioB M KeToHOB. CTpoeHHE MNpeaelbHbIX
aMbACTUNIOB. DJEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHE KapOOHWJIBHOM  TPYIIIIHL.
['omonoruyeckuit psia, obmas popMyna, HOMEHKIATypa U U30MEpPUS MPEAETbHBIX albIETHI0B.
@u3nMyecKue CBOMCTBA TPEAECIBbHBIX aIbJACTHAOB. XHUMHUYECKHUE CBOMCTBA MNPEAEIBbHBIX
aNbJIETH/IOB: THAPUPOBAaHWE; KAueCTBEHHBIC PEAKIMU Ha KapOOHWIBbHYIO Tpymmy (peakiius
«cepeOpsiHOTO 3epKayiay, B3aumojeicTBue ¢ ruapokcunoMm Menu (1)) u ux npuMeHeHue s
oOHapyXeHHsl TpeneibHBIX albJETHJ0B B MPOMBIIIJICHHBIX CTOYHBIX Bojax. [lomydeHue
MpEeACNbHBIX albJACTUIOB: OKHCICHHE CIUPTOB, TUApaTaius aneruiieHa (peakuus Kydeposa).
TokcuuHnocTh anpraeruyoB. llpumenenue dopmanpaerua M aneTanpieruga. AIETOH Kak
npeAcTaBUTeNb KeTOHOB. CTpoeHHe MOJieKysbl areroHa. OCOOEHHOCTH peaKIuu OKUCIEHUS
anerona. [Ipumenenue anerona.

KapGonossie kucnotel. Knaccudukanuss m HOMEHKIATypa KapOOHOBBIX KuciaoT. CTpoeHue
MpeIeTbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCUIBHOM Tpyniibl. ['oMonorudeckuit psaa u odmias GopMyna IpeaeabHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. PU3NYECKHE CBOWCTBA MPEEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XWMHUYECKHE CBOWCTBA TIPEACIBbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakiuu ¢
MeTaJlJIaMHi, OCHOBHBIMU OKCHJaMH, OCHOBAHHSIMH M COJISIMH) KakK MOATBEPXKICHHE CXOJCTBA C
HEOPTraHWYECKUMH KHUCJIOTaMu. Peakumst stepudukanuu U ee o0patuMocTh. BriumsHue
3aMecTUTEeNe B YIJIEBOJOPOJHOM paauKale Ha CHIIy KapOOHOBBIX KHCIOT. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB MYypPaBbUHOW KHUCJIOTHL. [lomydeHue mpeneapbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJICHHE aJIKaHOB, aJKEHOB, IEPBUYHBIX CIIMPTOB, aJbJACTHUIOB.
Baxneiimue mnpencraBuTeNn KapOOHOBBIX KHCIOT: MypaBbHHAs, YKCyCHass W OCH30MHHasil.
Briciie mipenenpHBIe W HempeAelbHbIE KapOOHOBBIE KHCIOTHL. Onmuueckas uzomepus.
Acummempuueckuii amom yenepooa. llpumeHeHne KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upbl U xupbl. CTpoeHHE U HOMEHKIATypa CIOXKHBIX 3(UpoB. MeXKiIaccoBas
U30Mepus ¢ KapOOHOBBIMHU KHcIOoTaMHU. CIocoObl MOMy4YeHUsT CI0KHBIX 3¢upoB. OOpaTUMOCTh



peakuuu drepudukanuu. [IpuMeHeHHne CIOXHBIX S(QUPOB B NHUIIEBOM U TapprOMEpHOH
MPOMBINIICHHOCTH. JKHUPBI KaK CIIOXHBIE dQUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KHCIIOT.
PactuTenbHble W KUBOTHBIE KUPBI, UX COCTaB. PU3NYECKUE CBOMCTBA >XKUPOB. XUMHUYECKHE
CBOWCTBa XHUPOB: TUIPUPOBAHHE, OKHUCIEHWE. [MIpPOIU3 WIM OMBUICHHE >KUPOB KaK CIIOCO0
MIPOMBIIIUICHHOTO TMOJTYYEHHUs COJIeH BBICIIMX KapOOHOBBIX KUCIOT. [IpumeHenue xupoB. Mbiia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MOFOIIHME CBOMCTBA MBLIA.

VYrineoapl. Kimaccudukamnus yrieBogoB. dusnyeckue CBOHMCTBA W HAXOXIACHHE YIJIEBOJOB B
npupone. [roko3a Kak ambIeTHIOCIUPT. XUMHYECKHE CBOWCTBA TIIOKO3BL: ayuiuposauue,
AIKUIUPOBAHUe, CTIUPTOBOE U MOJIOYHOKHCIIOE OpOKeHHE. DKCIIEPUMEHTAIbHBIC I0Ka3aTeIbCTBA
HAJIMYUS ambJACTUAHON M CIIHPTOBBIX TPyMIl B Itoko3e. [lomyuenue riroko3sl. @pykmosa Kax
uszomep enwokosvl. Puboza u oesoxcupubosza. Baxueinmme mucaxapuibl (caxaposa, J1aKmo3sd,
Manvmosa), UX CTpoeHue U (hru3ndeckue CBOUCTBA. [ MAPOIN3 caxapo3bl, JIaKmMOo3bl, MAlbMO3bl.
Kpaxman u memrono3a Kak OHOJIOTHYECKHE NOJUMEphl. XHMHYECKHE CBOMCTBAa Kpaxmaja
(Tuaposin3, Ka4eCTBEHHAsI Peaklvs ¢ MOJOM Ha KpaxMal M €€ IPUMEHEHHUE Ui OOHApYKECHHUS
KpaxMaja B MpOJyKTaxX MUTaHUsA). XUMHYECKHUE CBOMCTBA IIEJUTIOJIO3BI: THAPOIN3, 00pa3oBaHUe
cnoxHbIX d(pupos. [Ipumenenne u Ouonoruveckas poib yrieBoaoB. OKUCICHHE YIIIEBOJIOB —
WCTOYHUK SHEPTUM KUBBIX OpraHu3MoB. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX Ha IpUMEpe
alleTaTHOTO BOJIOKHA.

Unentudukanuss opraHudeckux coenuvHeHui. [‘eHeTnueckas CBsA3b MEXIy KlaccaMu
OPraHUYEeCKUX COCTUHECHUM.

Awmunsbl. [lepBuuHble, BTOpPHYHBIC, TpeTH4Hble amMuHbl. Kinaccudukanuss aMHHOB TO THILY
VIICBOJOPOAHOTO  pajiKala ¥ YHCIy AaMUHOTPYII B  MOJIEKyJe. ODIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MPEACIbHBIX aMUHOB. DU3MYECKHE CBOKWCTBA aMUHOB. AMUHBI KaK
OpPTaHWYECKHE OCHOBAHUS: PEAKIMU C BOJOH, KHCIoTaMu. Peakmusi TopeHHs. AHWIMH Kak
MIPEACTaBUTENh apOMaTHYeCKuX aMUHOB. CTpoeHue aHuIrHA. [IprudnHbl ocnabieHnss OCHOBHBIX
CBOWCTB aHWJIMHA B CPABHCHHUH C aMUHAMU MIPEIIEITBHOTO psiga. XUMUYECKUE CBOMCTBA aHUJIMHA:
B3aMMOJICIICTBHE C KUCIOTaMu, OpoMHONl BoOmoOH, okucinenue. IlomydyeHne aMuHOB
ATKWIMPOBAHHEM aMMHaKa M BOCCTAHOBJICHHEM HHUTPOIIPOM3BOJMHBIX YIIICBOJIOPOIOB. Peakimst
3unuHa. [I[ppuMeHeHre aMMHOB B (papMalleBTUYECKON MPOMBIIUIEHHOCTH. AHUIUH KAK Cblpbe 05
npou3eo0Ccmea aHuIuHo8wlx kpacumeneu. Cunme3svl Ha OCHO8e AHUIUHA.

AMuHOKHCHOTH U Oenku. CoctaB 1 HOMeHKIaTypa. CTpoeHue aMUHOKHUCIOT. ['oMonornueckuit
PAI TIpEeNeIbHBIX aMUHOKUCIIOT. M30Mmepusi npedenvhulx amunoxuciom. OU3NIeCKUe CBOMCTBA
MpelenbHBIX aAMHUHOKHCIOT. AMHHOKHCIOTHI Kak aM(OTEepHbIE OpPTaHUYECKUE COEIUHEHUSI.
Cunre3 nentunoB. [lentuanas cBsa3b. buonormdyeckoe 3HaueHHE a-aMUHOKHCIOT. OOmacTu
MPUMEHEHUS aMHUHOKHUCTIOT. benku kak mpupoaneie 6uononumepsl. CocTaB U cTpoeHHE OEIKOB.
OcHoHbIe aMUHOKUCTIOMbL, 00pasyowue Oeiku. XUMUYECKUE CBOMCTBa OEIKOB: THAPOJIN3,
JeHaTypanus, KauyeCTBeHHbIEe (IIBETHbIE) peakiuu Ha Oenku. [IpeBparieHus OeNKOB MUIIM B
opraam3Mme. buonorndeckue QyHKIUHU OCIKOB. JJocmudicenusi 8 uzydenuu cmpoeHus u Cunmesa
benxos.

Azomcooepocawue 2cemepoyukiudeckue coeourenus. Iluppon u nupuoun: 31eKmpoHHOE
CmpoeHue, apomMamuyeckull Xapakmep, paziuuue 6 NpOsGIeHUU OCHOBHBIX CBOUCMS.
Hyxneunosvie xuciomol: cocmae u cmpoenue. Cmpoenue nykieomuoos. Cocmas HyK1eUHOBbIX
kucnom ([[HK, PHK). Ponb HYK1eUHOBbIX KUCIOM 8 JHCU3HEeOesIMelbHOCMU OP2AHUZMOS.
BricokoMoutekymsipabie coenHeHnss. OCHOBHBIC TOHSATHS BBICOKOMOJICKYJISPHBIX COCTMHCHUM:
MOHOMEp, TOJNIMMEp, CTPYKTYpHOE 3BEHO, CTeneHb mnoiuMmepusanuu. Kriaccuduxamms
noiuMepoB. OCHOBHBIE CITOCOOBI TOJYYEHHUSI BBICOKOMOJICKYJIIPHBIX COCAMHCHHM: PEaKIIuU
MoNMMEpH3alil U ToNuKoHAeHcanuu. CTpoeHHe M CTPYKTypa MOJIMMEPOB. 3aBHCHUMOCTH
CBOMCTB TMOJMMEPOB OT CTPOCHUS MOJICKYII. TepMOIJIaCTHUHBIC U TEPMOPEAKTUBHBIC ITOJIMMEPHI.
Ilposoosimyue  opeanuueckue  nonumepvl. Komnosummueie  mamepuanvi.  Ilepcnexmugoi
UCNONL306aHUs  KoMno3umuslx mamepuanog. Knaccudukamus BojJokoH. CHHTETHUYECKHE
BoJIOKHA. [lomuddupHble U TOMMAMUAHBIE BOJIOKHA, MX CTPOEHME, CBOWCTBa. [IpakTHueckoe
WCIIOJIB30BaHUE BOJIOKOH. Cunmemuyeckue nieHKU: U301ayus Ol Npo8o00s, MeMoOpauvl 0s
OnpecHeHus 800bl, 3aujumHbvle NJIeHKU OJis1 A8MOMOOUel, NIACMbIPU, XUpYypeuiecKue nossa3Ku.
Hoevle mexnonozuu oanvretiuwezo cosepulencmeosanuusi NOIUMEPHLIX MAMEPUALO8.



Teopernyeckne 0CHOBBI XUMUH

Crpoenue BemectBa. CoBpeMeHHasi MOJIeb CTpoeHus aroma. Jlyannusm anektpoHa. Keanmoegwie
yycna. Pacnpenesenne 3IeKTPOHOB 110 SJHEPTETUYECKUM YPOBHSIM B COOTBETCTBUU C IPUHIUIIOM
HauMEHbIIEH 3HEpruM, npasuioM XyHnaa u npuHuunom [laynmu. OcoOGeHHOCTH CTpoeHus
SHEpPreTU4YecKUX YypoBHEH aromMoB d-37€MEHTOB. OJEKTpPOHHAas KOHQUIypalus aTroma.
Kiaccudukamust XuMHUYECKUX DJIEMEHTOB (s-, P-, d-anemeHTbl). OCHOBHOE W BO30YKICHHBIC
COCTOSIHUSL aTOMOB. BanenTHble 25eKTpoHsl. [lepuoanyueckas cucreMa XMMHYECKUX DJIEMEHTOB
H.N. MenneneeBa. @usnueckuii cmbici llepuoanueckoro 3akona [[.M. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH U3MEHEHUs CBOWCTB JIEMEHTOB M UX COCIUHEHMH 110 NIEPUOJaM U IrpyIIaMm.
MupoBo33peHueckoe M HaydyHoe 3HadyeHue llepuogmueckoro 3akona [I.M. Menneneesa.
Ilpoenosvl J[.U. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX DJIEMEHMO8.

DNEKTPOHHAs MPUPOJa XUMUUECKON CBSA3H. DIIEKTPOOTpULIATENbHOCTh. KoBaneHTHas CBs3b, €€
Pa3sHOBUJHOCTH M MeXaHU3Mbl 00pa3oBaHMs (OOMEHHBIH M JOHOPHO-aKLeNnTOpHbIN). MoHHas
cBsA3b. MeTtauueckas cBsi3b. Bogopoanas cBsizb. Medxcmonekynsaphvle 63aumo0eicmeus.
Kpucrannuueckue u amopdHble BellecTBa. THIBl KPUCTAUIMYECKUX PEIHIETOK (aToMHas,
MOJICKYJISIpHAs, HIOHHAS, METAJUINYECKast). 3aBUCMOCTD (PU3MUECKUX CBOMCTB BEILIECTBA OT TUIIA
KpUcTalinueckoil pemerku. [Tpuunabl MHOrooOpasus BemecTB. CoBpeMeHHbIE MPeICTaBICHUS
0 CTPOEHUU TBEPJIBIX, )KUJKUX U ra3000pa3HbIX BEIIECTB. JKuoKuUe Kpucmaiivl.

Xumuyeckue peakuuu. ['OMOreHHble W reteporeHHble peakuuu. CKOpOCTb peakluu, ee
3aBUCHUMOCTh OT pa3JIM4HbIX (PAKTOPOB: IMPHUPOJABI PEATUPYIOLIMX BEIIECTB, KOHLEHTpPaLUU
pearupyomux BellecTB, TeMiepaTypsl (mpaBwio Banrt-I'opda), miomann peakunoHHOM
MOBEPXHOCTH, HAJIWYMS KaTaju3aropa. ODHEPIrus aKTUBALUUU. AKMUSBUPOBAHHbIU KOMNJIEKC.
KaranuzaTops! n karanus. Posib KaTannu3aTopoB B IPUPOJIE U IPOMBIIIEHHOM ITPOU3BOJICTBE.
Touamue 06 sumanvnuu u s3umponuu. Snepeus 'ub6ca. 3akon l'ecca U CneACTBUS U3 HETO.
TennoBble 3(PQPEeKThl XUMHUUECKUX peakuuid. TepMoxumuueckue ypaBHeHUs. OOpaTUMOCTb
peakuii. Xumudeckoe paBHOBecHe. CMEIIEHHE XMMHYECKOTO PaBHOBECHS MOJ JEHCTBUEM
pasInYHbIX (PAKTOPOB: KOHLEHTpPAllMM pEeareéHTOB WM MPOAYKTOB pEaKLUH, JdaBICHHS,
Temneparypsl. Pojib cMellieHus: paBHOBECUS B TEXHOJIOTMUYECKUX MPOLIECCaX.

Hucnepcuble cuctembl. Konnououwvie cucmemvl. VIcTuHHBIE pacTBOpbl. PacTBopeHue Kak
¢duznko-xumMuueckuit mpouecc. CrnocoObl BIpaXKeHUs KOHLEHTPALMK PACTBOPOB: MaccoBasi 10JIs
pPacTBOPEHHOI'O BEILIECTBA, MOJAPHASA U MOAANbHAA KOHyewmpayuu. Tump pacmeopa u
MumpoeaHue.

Peakuuu B pacTBOopax 351eKTpoiauToB. KauecTBeHHBIE peakliuy Ha MOHBI B pacTBope. KucnorHo-
OCHOBHBIE B3aUMOJCHCTBUS B pacTBopax. AmdorepHocTb. HonHoe npouszsedenue 600bl.
Booopoonvui  nokazamenv (pH) pacmeopa. Tunponus coneil. 3HaueHuWe THUAPOIM3a B
Ounonoruuecknx oOMeHHBIX nporeccax. [[puMenenue rufjponnsa B MPOMBIIIIEHHOCTH.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU B INPUPOJE, MPOU3BOJICTBEHHBIX IPOLECCAX U
KU3ZHEJEATENIbBHOCTH OPraHu3MoB. OKUCAUMENbHO-80CCMAHOBUMENbHBIL NOMEHYUANL Cpeobl.
Huaepamma Ilyp6s. TloBeneHue BeIIECTB B CpeAax € pasHbIM 3HaueHueM pH. Merosl
AIIEKTPOHHOTO W 3JIeKMPOHHO-UOHHO20 OanaHca. ['anpBaHWYeCKUN HIeMEHT. XHUMUYECKue
UCTOYHUKU TOKa. Cmanoapmuulii 6000poOoHbLd  d1ekmpood. Cmanoapmuulil  31eKmpoOHblil
nomenyuan cucmemvl. Pso cmandapmuwix snekmpoonvix nomenyuanos. Hanpaenenue
OKUCIUMENTLHO-80CCTNAHOBUMENbHBIX peakyul. IIEKTPOJIIN3 pPacTBOPOB M PAacCIUIaBOB COJIEH.
[TpakTHyeckoe NpPUMEHEHHUE HJIEKTPOJN3a JUIs TOIYYEHUS IIEIOYHBIX, LIEJIOYHO3EMEIbHBIX
METaJUIOB U almfoMHHHUA. Koppo3usi MeTaiioB: BUIbI KOPPO3HUHU, CIIOCOOBI 3aIIUTHl METAJUIOB OT
KOPpO3UH.

OCHOBBI HEOPTAHUYECKOM XUMHH

O6mas xapaktepuctuka 3meMeHToB |A—IIIA-rpynn. Okcuabl U NMepoOKCUABl HATPUS U Kallus.
PacniozHaBanne kaTuoHOB HaTpust UM Kanua. Conu HATpusi, Kanus, KalblUsd M MarHus, HUX
3HaYeHHe B MPUPOJE U KU3HU 4YelloBeka. JKecmkocmv 60061 U cnocobvl ee yCMpAaHeHusl.
Komnnexcnvie coeOunenus anomunus. Aniomocunukamal.

Metamnst IB-VIIB-rpynn (Menps, nuHK, XpoMm, Mmaprasen). OcOOEHHOCTH CTPOEHHS aTOMOB.
OO6ume ¢usnuyeckue U xumuueckue cpoiictBa. [lomydenne u mnpumenenue. OKcuabl U
TUAPOKCUABI O3TUX METAJIOB, 3aBUCHMOCTb HMX CBOMCTB OT CTEIIEHU OKHCIECHHUS DJJIECMCHTA.



Baxwneiimue comu. OKUCIUTEIbHBIE CBOMCTBA COJIEM XpoMa W Maprasiia B BBICHIEH CTENEHU
OKucIeHus. Komniexkcuvie coeOunenus Xxpoma.

OO6mas xapakTepucTuka 31eMeHTOB |V A-rpynmel. CBOHCTBA, MOTyYeHUE U TIPUMEHEHHUE YTJIS.
CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOWH IPOMBIIIIEHHOCTH. AKTUBUPOBAaHHBIM yroyib Kak
aacopOent. Hanocmpyxmypol. Muposvie docmuodicenus 6 obnacmu co30anusi HAHOMAMepuaios.
DnekmponHoe cmpoenue MOneKyavl yeaprhoeo 2asa. llonyuenue u npumenenue yeapHozo 2asd.
buonoruueckoe aeiicteue yrapaoro raza. KapOuael kanbius, anroMUHUS U xKene3a. KapOoHaTsl
u ruapokapOoHatel. Kpyeosopom yenepoda 6 dcugol u Hedcugou npupode. KadecTBeHHas
peakiusi Ha KapOoHaT-uoH. Du3nueckue W XHUMHYECKHE CBoicTBa kpemHus. CuilaHbl U
cumuuael. Oxenp kpemuus (IV). Kpemuuessle kuciaotsel U ux conu. CUnMKaTHbIE MUHEPAIIbI —
OCHOBA 3€MHOH KOPBI.

OO6mas xapakrepuctuka 3yeMeHToB VA-rpynnsl. Hutpunbel. KauecTBeHHast peakiusi Ha MOH
aMMOHHMs. A30THas KHCJIOTa Kak OKHCIUTEeNb. HUTpaThl, MX (QHU3NYECKHE U XUMUYECKHE
cBOiicTBa, mpuMeHeHnue. CBoiicTBa, monydeHue u npuMeHeHue pocdopa. @ochun. DocdopHbie
u nnosidocdopHbie KUCA0TH. bruonoruveckas poib hocdaros.

OObmas xapakTepucTuka 3ieMeHTOB VIA-rpynmsl. OcoOble CBOWCTBAa KOHIICHTPUPOBAHHOU
cepHoit kucnoTel. KauecTBeHHbIE peakiiuy Ha CylnbGua-, Cyab(UT-, U Cyabdar-uoHHI.

OOmas  xapakrepuctuka diemeHToB  VIIA-rpynmel.  OcobenHoctd  xumum  (Topa.
[anorenoBogopoabl M HMX TOJydeHHE. [aJlOr€HOBOJOPOAHBIE KHCIOTBI U HMX COJIH.
KauecTBeHHble peakiuu Ha TrajloreHuJ-uoHbl. Kucinopoaconepxaiiyue COeIMHEHUs XJIopa.
IIprMeHeHne rajJoreHoB U X BaKHEUIINX COCIMHEHUN.

brazopoouvie eazwvi. [lpumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB, BOJOPOAHBIX COCIUHEHUM, BBICIIUX
OKCHJIOB U THJIPOKCHJIOB.

Wnentudukanus HEOPraHn4ecKuX BEIIECTB U HOHOB.

XuMHus 4 )KU3Hb

Hayunpie Meronbl mo3HaHuss B XuUMUHU. McTouHuku xumuueckoil wuHdopmarmu. I[louck
uH(pOpMAIlMKM TIO HA3BaHUSAM, HICHTU(UKATOPAM, CTPYKTYPHBIM QopMyiaM. XUMHUYCCKHMA
aHaJIu3, CHUHTE3, MOJCIMPOBAHUE XMMHYECKUX MPOLECCOB M SIBJIEHUW KaK METOAbl HAYYHOTO
no3HaHus. Mamemamuueckoe Mmoodenuposanue npOCMPAHCMBEHHO20 CMPOEHUs MOJEeKY
opeanudeckux sewjecms. CogpemerHble PuzuKoO-xumuyeckue memoosbl YCmaHosleHus: COCmasa u
CMPYKMYypbl euyecms.

Xumusa u 310poBbe. JlekapcTBa, (GepMEHTHI, BUTAMHHBI, TOPMOHBI, MHUHEPAIbHBIC BOJIBI.
[IpoGuiemMsbl, cBsi3aHHBIE C MPUMEHEHHEM JIEKAapCTBEHHBIX IpernapartoB. BpeaHble NMpUBBIUKUA U
dakTopsl, paspylialolMe 370pOBbe (KypeHHe, YNOTpeOJleHHe ajKorojis, HapKOMaHMHs).
PammmonansHoe nutanue. [lumessie 1o6aBku. OCHOBBI MUIIEBON XUMHH.

Xumus B Meauiuae. PazpaboTka gexapcTB. XUMUYECKHE CEHCOPHI.

XuMUs B TOBCETHEBHOM KU3HU. MOIOIIME W YHUCTSIIUE CPEACTBA. PenenneHTsl, NHCEKTULIHIBL.
CpenctBa TU4HOM TUTHEHBI U KocMeTHKH. [IpaBuna Ge3onacHoi paboThI C €IKMMHE, TOPIOYUMU U
TOKCUYHBIMHU BEIIECTBAMHU, CPEJCTBAMU OBITOBON XHMHUH.

XUMHS U CeNIbCKOe X03s51iicTBO. MuHepasbHble U opranuueckue yaoopenus. CpelncTBa 3amuThl
pacTeHui.

XuMus B mpombliiuieHHOCTH. OO0IIKe MpeAcTaBIeHUsI O MPOMBIIIIEHHBIX CIOCO0aX MONyYeHUs
XUMHYECKHX BEIIeCTB (Ha MpUMepe MPOU3BOICTBA aMMHUaKa, CEPHOI KUCIOThI). [IpomblnieHHas
oprannueckas xumusi. CheIpbe Ui OpraHU4ecKoi MpoMbIIUIeHHOCTH. [Ipobiema oTX0/I0B U
noOOYHbIX  NpoAyKkToB. Hambonee KpymHOTOHHa)KHbIE POU3BOJCTBA  OPraHMYECKUX
coenuHeHuil. YepHas u uBeTHast MeTamutyprus. CTEKI0 U CUJIMKaTHas! IPOMBIIIEHHOCTb.
Xumuss U sHepretuka. [IpupojHBIE MCTOYHMKM YIIIEBOJOPOAOB. [IpupoaHblii M MONMYTHBIN
HepTSHOM Ta3pl, MX cocTaB U ucnoib3oBaHue. CoctaB HepTH U ee mnepepaboTKa.
Hedrenpoaykrel. OxraHoBoe uucino OeH3zuHa. OxpaHa OKpyXaromied cpeasl IpU
HedTenepepabOTKe M TPAHCHOPTHPOBKE HE(TEMPOIYKTOB. AJIbTEpHATHBHBIE HCTOYHUKH
SHEPIHH.

Xumus B crpoutenbcTBe. Llement. beton. [logbop onTUManbHBIX CTPOUTENBHBIX MaTEPHUAIOB B
MPaKTUYECKON NEATEIbHOCTH YEI0BEKa.



XUMHUS ¥ DIKOJOTHS. XHUMHYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpeapl U €ro MOCIEeACTBUS.
Oxpana rugpocdepsl, TOUBBI, aTMOchepbl, (Iopsl U PayHbI OT XUMHUUECKOTO 3arps3HEHUSI.
Tunsl pacyeTHbIX 3a1a4:

Haxoxaenrne MOJIEKYIISIpHON (OPMYIIBI OPraHUIECKOTO BEIIECTBA MO €ro IUIOTHOCTU U Mac-

COBBIM JIOJISIM 3JIEMEHTOB, BXOASUIMX B €r0 COCTAB, UM IO IPOJAYKTaM CrOPAHUSL.

Pacuetsl MmaccoBoil 1011 (Macchl) XUMUYECKOTO COSIMHEHUS B CMECH.

Pacuersl macchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAaKIUHU, €CIU OJHO W3 Be-

IIECTB JAHO B U30BITKE (MMEET MPUMECH ).

Pacuetsl MaccoBoii miu 00BEMHOM JTOJIM BBIXOJA MPOAYKTA PEAKIUU OT TCOPETHUECKU BO3-

MOYHOTO.

Pacuets! TeroBoro 3¢ dexra peakiuu.

PacyeTbl 00beMHBIX OTHOLIECHHUH ra30B MPU XUMHUYECKUX PEaAKIIHSIX.

Pacuers Maccel (00beMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO U3 BEIECTB

JIaHO B BU/JIE PACTBOpA C ONPEIEICHHON MaCCOBOU J10JIEW paCTBOPEHHOI'O BELIECTBA.
IIpumepHbIe TEMbI NPAKTHYECKUX PA0OT (Ha BLIOOP yunTesi):

KauectBeHHOE onpeneneHre yriaepoa, BOAOPO/ia U XJIopa B OpraHM4eCKUX BEUIECTBAX.

KoHcTpynpoBaHue mapocTepKHEBBIX MOJEIEH MOJIEKYJI OPraHMYECKUX BELIECTB.

Pacno3naBanue miaacTMacc ¥ BOJIOKOH.

ITonmy4yeHue UCKyCCTBEHHOIO IIENKA.

Pemenue skcniepuMeHTaIBHBIX 337124 Ha MTOJTYYEHHE OPraHUYECKUX BEILIECTB.

Pemenue skcniepuMeHTaIbHBIX 3a/1a4 HA PAaClO3HABAHUE OPTraHUYECKUX BEIIECTB.

W nenTudukanyst HEOPraHMIeCKUX COeTNHEHHN.

[Tonyuenue, cobupanue 1 pacrio3HaBaHUE ra30B.

Pemenue skcniepuMeHTaNbHBIX 3a71a4 10 TeMe «MeTabiy.

Pelmenune skcniepuMeHTaNbHbIX 3a1a4 110 Teme «HemeTas».

Pelenune sxcriepuMeHTaNbHBIX 337a4 110 TeMe «l'eHeTnyeckasi CBsI3b MEXAy KjaccaMu HEeop-

FaHUYECKUX COCTUHEHUID.

Pemenue skcnepuMeHTAIbHBIX 3a7a4 10 TeMe «l eHeTnueckas CBs3b MEXIY KiacCaMH Opra-

HUYECKHUX COCTUHEHUN).

[Tony4yeHue 3THIIEHA U U3yYEHUE €TI0 CBOKCTB.

[Tony4yeHue yKCyCHOW KUCIOTHI M U3yYE€HHUE €€ CBOWCTB.

I'mpponus KupoB..

N3rorosneHune Mbiia pyqyHOi paboTHI.

XUMUS KOCMETHYECKUX CPEACTB.

HccnenoBanne cBOHCTB OEIKOB.

OCHOBBI TUIIIEBOM XUMHUH.

HccenoBanne numeBsIX 100aBOK.

CBoiicTBa OJIHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHUUYECKUE CBOWCTBA aJIbJIETU/IOB.

CuHre3 cnoxxHOTo 3¢dupa.

I'upponus yriesonos.

VYcerpaneHue BpeMEHHOM KECTKOCTH BOJBI.

KauecTBeHHbIe peakliii HAa HEOPraHUYECKUE BELIECTBA U MOHBI.

HccrnenoBanue BIUSHUS PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON PEeaKIIHH.

Ornpesenienre KOHIICHTPAIMHA PACTBOPa aCKOPOWHOBON KHCIOTHI METOJIOM TUTPOBAHUS.



3. TEMATHYECKOE IINTAHUPOBAHMUME 110 YYEBHOMY IIPEMETY

«XUMUS» (YTJIYBJIEHHBIA YPOBEHb U3YUYEHUS)

Kuaace

Temaruueckuii pasaes. Cogepxxanue pasjaesa.

pu-
MepHoe
K0JI-BO
4acoB

10 kaace

IToBTOpEeHue u yriyd/jienne 3 HAHUM.
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OCcHOBBI oprann'{eCRoi/i XuMHUH. OCHOBHBI€ NMOHSATHS opraﬂnqecm)ﬁ
XUMHH.

[losBieHne W pa3BUTUE OpPraHUYECKONM XHUMHUHU Kak Hayku. [Ipenmer
OPraHU4YeCKOr XUMHUHU. MeCTO U 3HaYEHUE OPraHUYECKOW XUMHUU B CUCTEME
€CTECTBEHHBIX HayK. B3anMOCBA3b HEOPraHMYECKHMX M OPraHuYECKHUX
BECIILIECTB.

XUMHUYECKOE CTPOEHHUE KakK IMOPSAJOK COCAMHEHHS aTOMOB B MOJIEKYJIE

COTJIaCHO MX BAJIEHTHOCTU. OCHOBHBIE MOJIOKEHHSI TEOPUU XUMHUYECKOTO
CTPOEHHUsI opraHuueckux coeauHeHuit A.M. Byrneposa. VYriepoansliii
CKEJIET OpraHMYEeCKOM MoJIeKysbl. KpaTHOCTh XHMMHUYECKOW CBSI3U.
3aBUCUMOCTh CBOMCTB BEILIECTB OT XHWMHMUYECKOIO CTPOEHUS MOJIEKYIL.
N3omepust u m3omepsl. [lonsTre o ¢pyHKIMOHAIBHON Tpymme. [IpuHImIED
KJaccu(puKanuu OpraHUYeCKUX COCIMHECHMIA. MexnyHaponHas
HOMEHKJIATypa ¥ TPHHOWOB O00pa30BaHUS Ha3BaHWH OPTaHHUYECKUX
COCIMHEHU.

Knaccudukanus u 0coOOEHHOCTH OpPraHMYECKUX peakiuil. PeakimoHHbIe
ueHTpsl. [lepBoHaYanbHbIE TOHATHUS O TUIIAX U MEXaHU3MaX OPraHUYECKUX
peakuuii. ['OMOIUTHYECKUH M TeTEPOJUTUUYECKUNA pPa3pblB KOBAIECHTHOU
xuMu4eckor cBsi3u. CBOOOAHOpAIMKANBHBIM W HMOHHBIA MEXaHU3MbI
peakuuu. [TonsTHe o HykIeoduse u rnexTpodue.
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OCHOBBI OPraHNYecKOl XUMHHU. YTJIeBOAOPOAbI.

AnkaHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI METaHa.
Sp3-FI/I6pI/IJII/13aIII/I$I opOuTaneil aroMoB yriiepoaa. ['oMonorudeckuii psia u
obmas gopmyna ankanoB. CucremaTHdeckas HOMEHKJIATypa ajKaHOB M
paaukanoB. M3omepusi yriaepogHoro ckenera. Du3nyeckue CBONCTBa
aIKaHOB. 3aKOHOMEPHOCTH M3MEHEHUS (PU3UYECKHX CBOWCTB. XUMUYECKHE
CBOMCTBA QJIKaHOB: TaJIOTEHUPOBAHME, IETUJIPUPOBAHUE, TEPMHUUYECKOE
pasiioxkeHue, KPEKUHT KaK CIIOCOOBI MOJyYeHUs BAXKHEHIIINX COSIMHEHUHN B
OpraHM4yeckoM cuHTe3e. [opeHue ajakaHOB Kak OJWH W3 OCHOBHBIX
HMCTOYHHKOB TeIJIa B TPOMBIIUIEHHOCTH H ObiTy. M3omepu3anus Kax
Croco0 TMOJyYeHUs BBICOKOCOPTHOTO OeH3WHa. MeXaHu3M peakiuu
CBOOOAHOpAIMKANBLHOTO 3amelnieHus. [lomydenue ankaHoB. Peakmus
Bropua. Haxoxaenue B mpupojie ¥ NpUMEHEHHE aJIKaHOB.

[Muknoankanpl. CTpoeHHe MoOIEKyn IukiIoankaHoB. OOmas Qopmyna
nukinoankaHoB. HoMenknarypa nukioankanoB. M3oMepus UKIOAIKaHOB:
YTJIEPOJIHOTO CKEJIeTa, MEKKJaccoBasi, MPOCTPAHCTBEHHas (yuc-mpawc-
nzomepust). Cneunduka CBOWCTB NMKIOAIKAaHOB C MajbiM pa3MepoOM
uKIiIa. Peakium mpucoeInHeHns U paJuKaaIbHOTO 3aMEIICHHUS.

AJNKeHBI. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIbI
ATUJICHA. sz-m6p1/1111/13au1/1;1 opOuTaneii aToMoB yriepoja. G- M T-CBS3H.
['omonornyeckuit psg u obmas ¢opmyna ankeHoB. HomeHknatypa
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anKeHoB. M30Mepusl alKeHOB: YIVIEPOJHOIO CKENETa, MOJIO0KEHUsI KPaTHOU
CBS3M, TMPOCTPAHCTBEHHAs  (yuc-mpaHc-u30Mepus),  MEXKKIacCcoBas.
®duznyeckue CBOICTBa AJIKEHOB. Peakuuu AMEKTPO(HILHOTO
MPUCOEANHEHUS KaK CIoco0 moiyuyeHUs: (PyHKIMOHAIBHBIX IMPOU3BOIHBIX
yriaeBonopoaos. ITpaBmiio MapkoBHUKOBA, €ro 3JIEKTPOHHOE 000CHOBAHHUE.
Peakuuun OKUCJICHUS U MOJINMEPU3ALINH. [TonusTunen KaK
KPYMHOTOHHA>KHBIN MPOAYKT XUMHUYECKOTO IIPOU3BO/ICTBA.
[IpombinieHHBIE U Ta00PATOPHBIE CIIOCOOBI TOTYYEHUS AIKCHOB. [Ipasuio
3aiiyesa. [lpuMeHeHne aqTKEeHOB.

Anxanuensl. Kinaccuduxanus ankagueHOB 110 B3aUMHOMY PACIONIOKEHHUIO
KpaTHBIX cBsized B Mojekylne. (OcOOEHHOCTH  DIIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOEHHUSI COMNPSDKEHHBIX — alkaaueHoB.  OOrmas
dopmyna ankangueHoB. HomeHknaTypa u  HU30MepHs  allKaJUEHOB.
Du3nyecKue CBOMCTBA AJIKAJUEHOB. XHMMHUYECKHE CBOMCTBA aJKaJIUEHOB:
peakIu IPUCOEIMHEHUS (TUAPUPOBAHUE, TAIOTCHUPOBAHKUE), TOPEHUS U
nonumepusanuu. Bxkiag C.B. JlebeneBa B modydeHHE CHUHTETHYECKOTO
Kaydyka. Bynkanuzanus kayuyka. Pesuna. MuorooOpasue BHIIOB
CUHTETUYECKUX KaydyKoB, HX CBOWCTBAa M mpuMeHeHue. [lomyueHue
AJIKaJMEHOB.

ANKUHBL. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJIbI
aleTusICHa. Sp-rubpuau3anus opbOuraneit aTOMOB yraepoja.
l'omonornueckuii psim uw obmias gopmyrna ankuHOB. HomeHkiatypa.
W3omepusi:  yriaepoaHoro — ckenera, IOJIOKEHHMsS  KpaTHOW  CBSI3H,
Me)KKnaccoBas. DuU3nyecKkue CBOMCTBA AJIKUHOB. XMMHYECKHE CBOMCTBA
QJIKUHOB: PEAKIMM NPUCOEIUHEHUS KaK CIOCO0 MOJyYeHHs MOJIMMEPOB U
JIPYTUX MOJE3HbIX MPONYKTOB. Peaxyuu 3amewenus. I'opeHue aneTuieHa
KaK HCTOYHHUK BBICOKOTEMIEPATYPHOTO IUIAMEHHM [Jisi CBAPKU M PE3KHU
metansoB. [lomydeHue areTuieHa NHUPOIU30M MeTaHa M KapOUIHBIM
MeToaoM. [IpuMeHeHue aleTusneHa.

Apensbl. Hcmopus omxpvimus 6enzona. CoBpeMEHHBIE TIPEACTABICHHS 00
AJIEKTPOHHOM U TPOCTPAHCTBEHHOM CTpoeHuu OeH3ona. M3omepus u
HOMEHKJIaTypa roMoJioroB 0en3ona. O6mas popmyia apeHoB. PuznuecKue
cBoiictBa  OeH3osa. XMMHMYECKHE CBOHCTBa  OeH30ida:  peakiuu
ANEKTPOPUIBHOTO 3aMElIeHUs] (HUTpPOBaHUE, TaJOr€HUPOBAHHME) Kak
croco®  MONy4eHHs] XMMHUYECKHUX  CPEACTB  3alllUThl  PACTCHHIA;
NpUCOEANHEHUS (TUAPUPOBAHUE, TATOTCHUPOBAHUE) KaK J0Ka3aTelbCTBO
HENpeJeNbHOrO Xapaktepa Oenszona. Peaknus ropenus. [lomyuenue
O6eHszona. OcobeHnocmu Xumuueckux ceoticme monyona. B3aumHoe
BJIMSHUE aTOMOB B MoJieKyie Tonyona. OpuenmayuonHvle 2¢hghexmol
3amecmumeneu. [IpuMeHeHrEe TOMOJIOTOB O€H307Ia.

OcHoBbI opranuveckoit xummnu. Kuciiopoacoaep:kamue coemHeHus.

Cruptel. Knaccugukanus, HoMeHKIaTypa cnuptoB. ['omonoruueckuit psj
u oOmas QopMmyna mOpeaenbHBIX OJHOATOMHBIX CHHUPTOB. M3omepwus.
®dusnuecKkue CBOKMCTBA IPEIEIbHBIX OJHOATOMHBIX CIIUPTOB. BopoponHas
CBSI3b MEXIYy MOJIEKYJaMH M €€ BIMSHUE Ha (U3MYECKUEe CBOICTBa
CUpTOB. XMMHUYECKHE CBOWCTBA: B3aMMO/ICHCTBHE C HAaTPUEM Kak CIIocoo
YCTAaHOBJICHHSI HAJIWYMs TUAPOKCOTPYIIBI, C TaJOT€HOBOJOPOJAMHU KaK
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croco® TMOJy4eHHs] pacTBOPUTENEH, BHYTPU- U  MEXKMOJEKYIsIpHas
nerunparanus. Peakuus ropeHusi: CoupThl Kak TorumBo. [lomyueHue
9TaHOJA: peakiusi OpOXKEeHUs TIIIOKO3bl, THApaTanus sTieHa. [Ilpumenenue
MeTaHoJa U 3TaHojia. dusnonoruueckoe aeiicTBUE METaHOIAa U ATaHOIA Ha
OpraHu3M 4eJOBEKa. OTHIICHIJHMKOIb M TIUIEPUH KaK TMPEACTABUTEIH
OpefieNbHBIX MHOTOATOMHBIX ~CHUPTOB. KadecTBeHHAas peakmus Ha
MHOT'OATOMHBIE CIIUPTHI U €€ MPUMEHEHHE JJIsl pAaCcIO3HABAHUS TIIMIEpUHA
B COCTaBe KOCMETHMYECKHX cpelncTB. IIpakThyeckoe mNpUMEHEHUE
STUJICHIJIMKOJIS U TIMLEPHHA.

®enon. Crtpoenue Monekynsl ¢eHona. B3aumHoe BiMsHME aTOMOB B
MosiekyJie ¢enona. duznueckre cBorcTBa (heHoaa. XUMHUYECKHUE CBOMCTBA
(peakiuu ¢ HaTpHEM, TUAPOKCHIOM HaTpusi, Opomom). [Tonyuenue denona.
[Tpumenenue denona.

Anprerunsl u keToHsl. Knaccugukanus anbaeruoB u ketoHoB. CTpoeHue
NpeIeNbHBIX aJbJETHI0B. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE
KapOOHWIbHOW rpynmbl. ['oMosormueckuit  psg, oOmas  ¢opmyia,
HOMEHKJIATypa W HW30MEpHUs NpEACNbHBIX anbAeruioB. Duzmueckue
CBOICTBa NpPEIENbHBIX ANbJETHI0B. XUMUYECKUE CBOMCTBA MpPEIEIbHBIX
aNbJIETUIOB: THIPHUPOBAHUE; KAUECTBEHHBIE PEAKIMU Ha KapOOHUIIBHYIO
rpynny  (peakiusi — «cepeOpsHOro  3epkajia», B3aUMOJICHCTBHE C
rugpokcuaom meau (1)) u ux npuMeHeHue 111 OOHAPYKEHHS IPEACTbHBIX
IBJIETUOB B TPOMBIIUICHHBIX CTOYHBIX BOoAax. llomydeHue mpeaenbHbIX
QIBJETUOB: OKHCJICHHWE CIUPTOB, THApATAlMs aleTHiIeHa (peaxius
Kyuaeposa). Tokcuunocts ampaerunoB. llpumenenue dopmanpaernaa u
aneTanpJeruja. ALETOH Kak IpeacTaBuTenb KeToHoB. CTpoeHue
MOJIeKyJbl ~ alleToHa. (OCOOEHHOCTH pEaklUMU OKHCICHHMS aleTOHa.
[TpumeHeHue areToHa.

Kap6onoBsie kucnotel. Kiaccudukanus u HOMEHKIAaTypa KapOOHOBBIX
kucinoT. CTpoeHue TMpeNeNbHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
DJEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIILHOW TPYIIIIEL.
l'omonornueckuit psnx u obmas ¢GopMmyia MNpPeIesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OU3HUECKUEe CBOWCTBA MPEACITBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA MPEIEIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT (pEakIMd C MeTaulaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBaHUSIMH U  CONAIMH) KaK  TOJATBEPXKIEHHE  CXOACTBA  C
HEOpPraHMYECKUMHU KHucloTaMu. Peakuus stepuduxanyu u ee o0paTuMOCTb.
BrnusHue 3amectureneii B YIVIEBOAOPOJHOM  paauKale Ha CHIY
KapOOHOBBIX KHCIOT. OCOOCHHOCTM XMMHUYECKHX CBOMCTB MYpaBBHHOMN
KACIOTHL. [lonydeHue mpenernbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCIICHHE AaJIKaHOB, QJIKCHOB, TIEPBUYHBIX CIIHPTOB, aJbJICTHIIOB.
Baxreiimme npencraBuTen KapOOHOBBIX KHCIIOT: MypaBbHHAS, YKCYCHAsI
u OecH3oiHas. Beicmme mpenenbHbIe W HEMpEelbHbIE KapOOHOBBIE
KUCHOTBL. Onmuueckas uzomepus. AcummempuyecKkuil amom yenepood.
[IpumeHeHne kKapOOHOBBIX KHUCTIOT.

Cnoxuble »¢upel. CTpoeHHE W HOMEHKJIATypa CIIOKHBIX 3(HPOB.
MexknaccoBasi H30Mepus C KapOOHOBBIMH  kHciaoTamMH. CrocoObl
MOJIYYCHUST CIOXKHBIX 3(PupoB. OOpaTUMOCTh peakIuu 3TepUdUKAIUH.




[Ipumenenue CIOXKHBIX d3(QUpoB B mNHImEBOW W mnaphroMepHOH
NPOMBIIICHHOCTH.  VIeHTUUKAIMS ~ OpPraHWYeCKHX  COCIMHEHUIL.
['eHeTHUECKas CBS3b MEX/IY KJIACCAMU OPTaHUYECKHUX COCITUHEHHN.

OCHOBBI OPraHM4YecKOM XUMHUHU. A30TCOIepPrKALINE COeTUHEHMS.
Awmunsbl. [lepBuuHble, BTOPUYHBIE, TPETUYHBbIE aMUHBI. Knaccudukarms
aMUHOB MO THUIY YIJIEBOJOPOJIHOIO pajguKalla U YHCIy aMUHOTPYII B
MOJIEKYJIe. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MPEaeIbHBIX
aMuHOB. Duznueckue CBONCTBA aMUHOB. AMHHBI KaK OPraHUYECKUE
OCHOBAHMSI: PEaKIMu C BOJOM, KucaoTaMu. Peakuus ropeHusi. AHUINH KaK
MPEJCTaBUTENL apOMaTUYECKUX aMHHOB. CTpoeHue aHuiuHa. [IpuduHbl
ocJIa0JIcHUsI OCHOBHBIX CBOWCTB aHWJIMHA B CPaBHCHHUM C aMHHAMH
NpeaeabHOro psijga. XMMHUYECKHE CBOMCTBA aHWIMHA: B3aUMOJICHCTBUE C
KHCTIOTaMH, OpOMHOW  BOmOHM, okuciaeHue. [lomydeHne amMuHOB
AIKAJTMPOBAaHUEM aMMHaka M BOCCTAHOBJIECHHUEM HHUTPOIPOU3BOIHBIX
yriaeBojgoponoB.  Peakimuss ~ 3ununa.  Ilpumenenue  aMHHOB B
(dbapmaneBTUUeCKOW  MPOMBINIICHHOCTH. AHUIUH  KAK  cblpbe  OJiA
npou3eo0Ccmea aHunuHoswvix kpacumenei. Cunmesvl Ha OCHO8e AHUTUHA.
Azomcoodepacawue eemepoyuxiureckue coeourenus. Iluppon u nupuoum:
9JIeKMPOHHOE CMPOEHUe, apoMamudeckKuti Xxapakmep, pasiudue 8
NpOsI8IIeHUU OCHOBHBIX CBOUCE.
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OcHoBbl  opranmveckoil  xumMuM. bBuonormyecku  aKTUBHBIE
COeIMHEeHUsI.

Kupsbl kak ciioxHble 3(QUpPHI MHMIEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT.
PacturenbHble W KUBOTHBIE KHUPBI, UX cOcTaB. PU3NYECKHE CBOMCTBA
JKUPOB. XHMHUYECKHE CBOMCTBA >KMPOB: THJAPUPOBAHUE, OKHCIICHUE.
['uponu3 nian oMpUIEHHE KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOTYYEHHS
coJeit BeIcIIuX KapOOHOBBIX KUCIOT. [IpuMenenue xupoB. MbLId Kak comu
BBICHIMX KapOOHOBBIX KHCIOT. Moolue cBOicTBa MbLIA.

VraeBogsl. Knaccudukanus yrieBonoB. @Dusnueckue CBOICTBa U
HaxOoXJEHUE YIJIEBOJAOB B Impupone. [Uroko3a Kak ajbIerua0oCHupT.
XVUMHYECKHE CBOMCTBA TIJIOKO3BL:  ayuiupoganue,  AiKUIUposauue,
COUPTOBOE M  MOJIOYHOKHUCJIOE  OpoOKeHHEe.  ODKCIepUMEHTaJIbHbIE
JI0Ka3aTeNbCTBA HAMYMS aJIbJETUIHOM M CHUPTOBBIX TPYII B TIIFOKO3E.
[Tonmyuenue rOKO3bl. @Dpykmoza Kak uszomep 2nokoszvl. Pubosa u
Odeszokcupuboza.  Baxueimme — aucaxapuasl  (caxaposa,  J1akmosa,
Manemo3a), UX CTpOeHHe U (PU3MUecKue CBOMCTBA. I'MAponu3 caxapossbl,
JaKkmo3vl, Mmanrbmo3vl. Kpaxman u IeuIoio3a Kak OHOJOrMYecKHe
noNuMepbl. XUMHYECKHE CBOWCTBA Kpaxmana (THIPOJN3, KayeCTBEHHAsS
peakuus ¢ HOJOM Ha Kpaxmal M €€ IpUMEHEHHEe I OOHapyKEHHS
Kpaxmajla B MPOJYKTax MHUTaHUs). XHUMHYECKHE CBOMCTBA LIEJUIIOJIO3BI:
TUAPOIIN3, 00pazoBaHue CIOXKHBIX 3QupoB. [Ipumenenne u Guonornyeckas
ponb yrieBofioB. OKHCIEHHE YTIIeBOJOB — HCTOYHUK JHEPIHM KHUBBIX
oprauu3moB. IloHsTne 00 HCKYCCTBEHHBIX BOJOKHAX Ha TIpUMeEpe
aleTaTHOTO BOJIOKHA.

WnenTudukanys opraHn4eckux coelMHeHUN. [ eHeTndeckas CBA3b MEXIY
KJIaCCaMM OpPraHU4ECKHX COETUHEHUI.

Amvunokucnotel u  Oenku. CocraB u  HoMmeHkimarypa. CrpoeHue
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aMUHOKHUCJIOT. ['OMONOrMYeckuii  psii  MpeAeNbHBIX  aMHUHOKHUCIOT.
Hzomepus npedenvuvix amunoxuciom. Ou3ndeckre CBOMCTBA MpeesbHbIX
AMUHOKHUCJIOT. ~ AMHHOKHCIOTBI ~ KaK  aM(OTepHble  OpraHH4ecKHe
coenquHeHus. Cunrte3 mnentuaoB. IlenTuaHas cBs3b. buonoruueckoe
3HaYCHHUE O-aMUHOKHCIOT. OOnmacTh NMpUMEHEHHs aMUHOKHCIOT. benku
Kak mpupoanbie Ouomonmmepsl. CoctaB U crpoeHue O0enkoB. OcHogHble
amunoxuciomol, oobpazyiowue Oeaku. XUMHUYECKHE CBOWCTBA OCJIKOB:
THJIPOJIN3, JIeHATypalus, KaueCTBEHHbIC (LIBETHBIC) PEaKLUUU Ha OEKu.
[IpeBpamenuss O6enKoB HHUINM B opraHu3Mme. buonornyeckue QyHKIUH
0enkoB. Jlocmuowenus 6 u3yueHuu CMpoeHus U cummesa 0OenKos.
Hyxneunosvie xucnomsi: cocmaé u cmpoerue. Cmpoenue HyK1eomuoos.
Cocmas nykneunosvix xuciom ([JHK, PHK). Ponb HYK1eUHOBbIX KUCIOM 6
JHCUZHEOeSTMENbHOCTNU OP2AHUIMOB.

OcHoOBBI Oprannyeckoil XuMum. BeicokOMoJIeKyJIsIpHbIE COeIMHEHMS.

BricokoMoneKysipHbIe COCIMHECHMUS. OcHoBHbIE IIOHATHUSA
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, IOJIHMMEp, CTPYKTYpHOE
3BEHO, cTeneHb noiaumepusanuu. Knaccudukamnus nonumepoB. OCHOBHBIE
CHocoObl  MOJYYEHHUS BBICOKOMOJEKYJISIPHBIX COCJUHEHUH: peakiuu
MOJIMMEPU3ALUH U TIOJUKOHAeHcauu. CTpoeHne U CTPYKTypa MOJIMMEPOB.
3aBUCHUMOCTb ~ CBOWCTB  IIOJIUMEPOB  OT  CTPOCHMSI  MOJIEKYJI.
TepMorulacTU4HbIE W TEPMOPEAKTUBHBIE IOJUMEpHL.  [Ipogodsawue
opeanuveckue noaumepsl. Komnoszummuvie mamepuanvl. Ilepcnexmuguol
UCNONIL3068AHUS KOMNO3UMHbIX Mamepuanos. Knaccudukanus BOJIOKOH.
Cunrernueckue BojokHaA. [lonumadupHble M MOIMaMHIHBIE BOJOKHA, HUX
CTpoeHue,  cBoucrBa.  [IpakTMdeckoe  HMCHOJB30BaHME  BOJIOKOH.
Cunmemuyeckue nieHKU. U30IAYUA Ol NPOB0008, MeMOpaHvl 0
onpecHenus 600bl, 3aWUMHbIE NIEHKU Ol A8MoModuLel, NIacmulpu,
Xupypauueckue NOBA3KU. Hogvie MexHoI02UU oanvHeliuezo
COBEPULEHCINBOBAHUS NOTUMEPHBIX MAMEPUAILOS.

IToBTOpEHME.
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11 kaace

Teopernueckne ocHOBbI XuMHH. CTpoeHne aToMa. XUMHYECKAs CBSA3b.
Crpoenue BemectBa. CoBpeMEHHass MOJENb CTpOeHUs artoma. [lyanusm
anekTpoHa. Keammoswvie uyucna. PacnpeneneHue  3IEKTPOHOB MO
HSHEPreTUYECKUM YPOBHSAM B COOTBETCTBUU C MNPUHIMIIOM HAaMMEHBLIEH
SHEPruu, mpaBuioM XyHaa U npuanumnomM [laym. OcobeHHOCTH CTpOoeHUs
SHEPTeTHYECKUX  YpOBHEH  aToMOB  d-2JIeMEHTOB.  DJIEKTpOHHAS
KoHpurypanus aroma. Kiraccudukarust XuMHIeCKUX dJIEMEHTOB (s-, pP-, d-
anemMeHThl). OCHOBHOE W BO30Y)KJIGHHBIE COCTOSIHHSI aTOMOB. BayeHTHBIE
anekTpoHbl.  Ilepuogmueckas  cucremMa  XMMHYECKHX — BJIEMEHTOB
JA.N. Menneneesa. @usnueckust cmbica  [lepuoaudeckoro  3akoHa
JA.N. MenneneeBa. I[lpyuviHbl M 3aKOHOMEPHOCTHM H3MEHEHUS CBOWCTB
DJEMEHTOB M MX  COEAUHEHUMM 10 MEpPUOJaM U TPYyIIIaM.
MupoBo33peHueckoe W Hay4yHoe 3HadeHue [lepmoandeckoro 3akoHa
H.W. MenneneeBa. [lpocnoszvr J[.U. Menoeneesa. Omikpvimue HOBbIX
XUMUYECKUX D]IEMEHMO8.

DJIEKTPOHHAs MPUPOJA XUMHYECKOM CBS3U. JIEKTPOOTPHUIATEIBHOCTD.
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KoBanentHass cBs3b, €€ pa3HOBUIHOCTH M MEXaHU3MBI 00Opa30oBaHM
(oOMeHHBINT M JOHOPHO-aKIenTopHbIN). MoHHas cBsi3b. Merammueckas
cBs3b. Bomopoanas cBsi3b. MedsxcmonexynsapHole 83aumo0eticmaus.
Kpucrannnueckue u amopduble BemiecTBa. THIBI KPUCTAJUIMUECKUX
pemieTok  (aToMHasi,  MOJIEKYJIApHAas,  HOHHAs,  METaJNInYecKasi).
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTBA OT THUMA KPHUCTATUYECKOM
PELIETKA. [IpyunHbl ~ MHOrooOpasusi  BELLIECTB. CoBpemeHHbIE
NPEJCTABICHUS O CTPOCHUU TBEPABIX, KHUIKUX U ra3000pa3HbIX BEILECTB.
Kuokue kpucmaniuo.

Teoperuyeckue OCHOBbI XuMHHM. (OCHOBHbIE 3aKOHOMEPHOCTH
NPOTEKAHUS XUMHYECKUX PeaKkIuii.

XuMuyeckue peakiuuu. ['oMoreHHsle U rereporeHHbie peakuu. CKOpocTh
peakuuu, €€ 3aBUCUMOCTb OT PAa3JIUYHbIX (PaKTOPOB: MPUPOJIBI
pearupymomux  BEIECTB, KOHIGHTPALMU  PEarupyroulx  BEIIECTB,
temneparypbl  (mpaBmwio  Banrt-I'odda), r1wiomamm — peaxmoHHON
MIOBEPXHOCTH, HAJTNYUS KaTaJln3aTopa. OHneprus aKTUBAIUH.
Axmueuposannviti  xkomniaexkc.  Karamuzatopel M Karanui3. Ponb
KaTaJan3aTOpPOB B MPUPOE U MPOMBIIIJICHHOM IIPOU3BOJICTBE.

THonamue 06 sumanonuu u sumponuu. Suepeuss Tuboca. 3axon I'ecca u
cinencTBuss W3 Hero. TeruoBble A((EKTh XUMHUYECKUX pEaKLui.
Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakuuidl. XHUMHUECKOe
paBHOBecue. CMelmieHHEe XHMHYECKOTO pPAaBHOBECHS IO/ JCHCTBHEM
Pa3TUYHBIX (PAKTOPOB: KOHIICHTPAIIMH PEAreHTOB WIIH IPOJYKTOB PEAKIIHH,
JaBJICHUS, TEMIepaTypbl. Poib cMemieHus: paBHOBECHS B TEXHOJIOTUYECKUX
nporeccax.

Hucnepcusie cuctemsl. Konnouowsie cucmemvl. VICTUHHBIE PacTBOPBI.
PactBopenune kak Qusuko-xumudeckuit mporecc. CrnocoObl BbIpaKeHHS
KOHIIEHTPAIlMU PACTBOPOB: MaccoBasi JOJS PACTBOPEHHOTO BEIIECTBA,
MOJIAPHAS U MONANbHAS KOHYeHmpayuu. Tump pacmeopa u mumposanue.
Peakninu B pacTBOpax anmekTponuToB. KauecTBeHHbIE peakiii Ha WOHBI B
pactBope.  KHCIOTHO-OCHOBHBIE  B3aMMOJEHCTBHSI B PacTBOpax.
AmdotepHocTs. Honnoe npoussedenue 600bl. Booopoomuwiii nokazamenw
(pH) pacmeopa. I'maponus coneil. 3HaueHUE TUAPOIN3a B OMOJIOTHUECKUX
0oOMeHHBIX Tporeccax. [IpuMenenne ruapoan3a B MPOMBIIUIEHHOCTH.
OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC peaxiun B pHUpoJIe,
MPOU3BOJICTBEHHBIX ~MpOIECCaX H IKU3HEACATEIHbHOCTH OPTraHU3MOB.
OKucIumenbHo-60CCMAHOBUMENbHBIU  NOMeHyuan cpeovl. /luazpamma
Ilyp6s. TloBeneHue BEMIECTB B cpefax ¢ pasHbIM 3HaueHHeM pH. Metoss
JJEKTPOHHOTO U 27IeKMpOHHO-UOHHOo20  OanaHca. ['anmpBaHnueckuit
a7eMeHT. XUMHUYECKHe HWCTOYHHMKU Toka. Cmanoapmubvlii 8000pOOHbIU
anekmpoo. CmaHOapmHulil 91eKMpPOOHbIL NOMeHyual cucmemol. Pso
CMAaHOApMHLIX IEeKMPOOHLIX nomeHnyuanos. Hanpasnenue okuciumenvHo-
B0CCMAHOBUMENbHBIX peakyuu. JEKTPOJIN3 PacTBOPOB U PACIUIaBOB
conmeit. IlpakThueckoe TPUMEHEHHE DIEKTPONM3a Ui TOTYYCHHUS
[IENIOYHBIX, IIEJIOYHO3EMEIbHBIX METalioB u amoMmuHus. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alTUTHI METAIIOB OT KOPPO3HUHU.
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OcHoBbI Heopranuvyeckoi xumun. Hemeraibl.
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OO6mas xapakrepucTtrka 31eMeHToB |V A-rpymnmel. CBOMCTBA, TOJyYCHUE U
MIPUMEHEHHUE YTJIA. Cunres-ra3 Kak OCHOBa  COBPEMEHHOM
MPOMBIIIJIEHHOCTH.  AKTUBHUPOBAHHBIM  yroib  Kak  aJcOpOeHT.
Hanocmpyxmypoi.  Mupoevie  docmudicenuss 6  obaacmu  cO30aHUs
HAHOMAmMepuanos. INeKmpoHHOe CMPOEHUe MOIEKYIbl Y2apHo20 2a3d.
llonyuenue u npumenenue yzapuoco e2asa. buonornueckoe neicTBue
yrapHoro raza. KapOuael kanblws, allOMHHUAS U kene3a. KapOoHaTel u
ruapokapOoHatel. Kpyeosopom yenepooa 6 dicusoil u HedlicUusou npupooe.
KauectBennas peakuus Ha kapOoHaT-wOH. Dusznyeckne M XUMHUYECKUE
cBorictBa kpemHus. Cumanbl u cwmmnuabl. Oxcun kpemuaus (IV).
KpemuueBbsie kucinotrel U ux conu. CHIMKAaTHbIE MHUHEpalbl — OCHOBA
36MHOH KOpBI.

OO6mas xapakTepuctuka aneMeHToB VA-rpynnsl. Hurpuasl. KauectBennas
peaxkuus Ha MOH aMMOHMS. A30THas KHMCIOTa Kak OokuciauTelb. Hurparsl,
ux (U3MYECKUEe M XUMHUYECKHE CBOWCTBA, mpuMeHeHHe. CBOWCTBa,
nonydenne u npumeHenue Gocdopa. Dochun. Dochopurie U
nonudochopHbie KUCIOTH. bromorndeckas posb ¢pocdaros.

OO6mas xapakrepuctuka di1eMeHTOB VIA-rpynmel. OcoObie cBoiicTBa
KOHIIEHTPUPOBAHHON CcepHOl KuciaoThl. KadecTBeHHbIE peakIuu Ha
cynbbua-, cynbdur-, u cynbdar-uoHsl.

Ob6mas xapaktepuctuka 31eMeHTOB VIIA-rpynmnel. OcoOEHHOCTH XUMUU
¢dropa. T'amoreHoBomopoabl W WX TModydeHue. [‘anoreHoBOmOpOIHBIE
KUCIOTBI U HuX coiu. KauecTBeHHbIE peakuMM Ha TaJlOr€HU]I-UOHBI.
Kucnopoaconepxaiue coenunenus xjopa. [IpuMeHeHne rajoreHoB U ux
BOKHENIINX COEAUHEHHUI.

brazopoouvie cazvl. Ilpumenenue 61a20poousix 2a308.

3aKOHOMEPHOCTH B U3MEHEHHMH CBOMICTB IPOCTBIX BEIIECTB, BOJOPOIHBIX
COEIMHEHUH, BBICIIMX OKCHJIOB ¥ TUAPOKCUIOB.

Wnentudukaius HEOPraHn4ecKuX BEIIECTB U HOHOB.

OcHoBBI HEOpranunyecko xumuu. MeraJbl.

O6mas xapakrepuctuka 3neMeHToB |A—IIA-rpynn. Okcuibl v nepoKcH bl
HaTpus u Kanus. Pacmo3naBanue kaTHOHOB HaTpus U Kaiusi. Coiu HaTpus,
KaJlis, KaJbIMsl U MarHusi, X 3HAYCHUE B MPHUPOJE U KU3HU YEIOBEKa.
Kecmkocmb 600vb1 u cnocodwvl ee ycmpanenus. Komniexchole coeounenus
anomunus. Amomocunuxamet.

Mertamiel IB-VIIB-rpynn (mMeap, UHK, XpoMm, Mapranen). OcoOeHHOCTH
cTpoeHuss aromoB. OOmwue ¢u3MUecKue W XUMHUYECKHE CBOMHCTBA.
[Tonyyenne u mnpumenenune. OKCHABI W THAPOKCHIBI 3ITHX METAJIOB,
3aBHCHUMOCTh MX CBOMCTB OT CTCIICHH OKHCJICHUS 3JIeMeHTa. BakHeime
conr. OKHUCITUTENIbHBIE CBOMCTBA COJIEM XpOMa M MapraHiia B BbICHIEH
CTeNeHU OKUcheHus. Komniekchuovle coeouHenusi Xxpomd.
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XMMHUS U KM3Hb. XUMHYECKAsl TeXHOJIOTHs.

Hayunble Meronpl 1O3HaHUS B XUMHUU. VICTOYHUMKM XUMHUYECKOU
uHpopmanuu. [louck wHpoOpManMu TO Ha3BaHWUSM, HACHTU(HKATOpaM,
CTPYKTYpHBIM (hopmyrnamM. XUMUYECKUN aHaIU3, CUHTE3, MOJICITHPOBAHHE
XAMHYECKUX MPOLECCOB M SBICHUM KaK METOAbl HAYYHOI'O TO3HAHMS.
Mamemamuueckoe  Mmooenuposanue  NPOCMPAHCMBEHHO20 — CMPOEHUS.




Monekyn opeaHudeckux eeujecms. CoepemeHuble @OUIUKO-XUMUYECKUE
MemoObl YCMAHOBIeHUsL COCMABA U CMPYKMYPbl 8eULeCms.

XuMus B mpombliuieHHOCTH. OOIIue MpeacTaBieHUs] O MPOMBIIIEHHBIX
crocobax MOJIyYeHUs XUMHUYECKHX BEIIECTB (Ha MpuUMepe MpPOU3BOICTBA
aMMHaKka, CepHOM KuchoThl). [IpomblllieHHass OpraHuyeckas XUMHUSL.
Colppe I OpraHuyeckod MpombinieHHOCTH. [Ipobrema oTX0m0B U
MoOOYHBIX TPOAYKTOB. Hambonee KpynmHOTOHHAXHBIE MPOU3BOJCTBA
opraHuyeckux coeauHeHui. YepHas u 1nBerHas metaunyprusi. CTEKIo U
CUJIMKATHASI IPOMBIIIJIEHHOCTb.

Xumuss U dHepretuka. llpupoaHble UCTOYHHMKM  YIJI€BOJOPOJIOB.
[TpupoaHbIii ¥ MOMYTHBIN HEPTSIHON Ta3bl, UX COCTAaB M HCIIOJIb30BaHUE.
CocraB HedTu u ee mepepaborka. Hedrenpoaykrel. OxTaHOBOE YHCIIO
Oensuna. OxpaHa OKpyXawlued cpeasl Mnpu HedrenepepaboTke U
TPAHCIIOPTUPOBKE  HEPTEIPOAYKTOB.  ANBTEPHATUBHBIE  MCTOYHHKH
SHEPTUH.

XuMusi ¥ Ku3Hb. XUMHS B ObITY H Ha cjyxk0e o0mecTBa. Xumus u
3nopoBbe. JlekapcTBa, (epMeHTHI, BUTAMHHBI, TOPMOHBI, MHHEPAJIbHbBIE
Boabl. [IpoOnmembl, CBs3aHHBIE C TNPUMEHEHHEM JIEKAPCTBEHHBIX
npenapaToB. BpenHble MpuBbIUKH U (aKTOPBI, pa3pylIalOIIde 370POBbE
(kypeHue, ymoTpeOJieHHe aJKorois, HapkoMaHus). PanuonanbHOe
nutanue. [Tumesbie no6aBku. OCHOBBI MUIIEBON XUMUH.

Xumus B Mmeauimue. Pa3pabotka gexkapcTB. XUMHUYECKUE CEHCOPBI.

XuMUsg B TIOBCEIHEBHOM JKM3HHU. MOIOIIKME W YHUCTSIIME CPEACTBa.
Penennentel, nHcekTUUabl. CpeAcTBa JUYHOM TUTMEHBI U KOCMETHKHU.
[IpaBmwina Oe3omacHON pabOTHI C EAKUMH, TOPIOYUMHU M TOKCHYHBIMHU
BEIIIECTBAMHU, CPEJICTBAMU OBITOBON XHMHUHU.

XUMHUS U CeNbCKOE X03sICTBO. MUHEpabHBIE U OPraHUYECKHe YI00peHusI.
CpencrBa 3ammThl pacteHuil. Xumus B ctpoutenscTBe. LlemenT. berow.
[TonGop ONTHUMANBHBIX CTPOUTENBHBIX MaTEPHUAIOB B MPAKTHUECKOM
JIEATEIIbHOCTH YEJIOBEKA.

XUMUS U SKOJOTHS. XUMHAYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeabl U €ro
nocneactsus. Oxpana rugpocdepsl, MouBbl, aTMOcepbl, HIOPHl U PayHbI
OT XMMUYECKOTO 3arps3HEHHUS.
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