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1. Ilnanupyembie pe3yJIbTaThl OCBOEHUS] y4eOHOT0 MpeAMeTa, Kypca

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMbl OTPaXKAIOT:

1) poccuiickyl0 TpaXKIAHCKYIH) HICHTUYHOCTh, MATPHOTU3M, YBaXEHHE K CBOEMY Hapoay,
4yBCTBa OTBETCTBEHHOCTH Iiepes PONMHOM, rOpAOCTH 3a CBOM Kpai, cBOX PonuHy, nponuioe
U HACTOsI[ee MHOTOHAIMOHAIBHOT0 Hapoaa Poccun, yBaxkeHne rocyjapCTBEHHBIX CUMBOJIOB
(repO, ¢uiar, rumH);

2) TpPaXAAaHCKYIO IO3MIHUI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O 4IEHA POCCHUICKOro 0OIlecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE NpaBa M OOS3aHHOCTH, YBAXAIOIIETO 3aKOH H
IPaBOMOPSIOK, O0JIAAAIOLMIEr0 4YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA, OCO3HAaHHO
NPUHUMAIOIIETO TPAAUIMOHHbIC HALMOHATbHBIE U OOIIEYETIOBEYECKNE TYMAaHUCTUYECKUE U
JI€MOKpaTU4YeCKHe LIEHHOCTH;

3) TrOTOBHOCTH K City)keHUI0 OTEUeCTBY, €ro 3aluTe;

4) chopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIET0 COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKd M OOIIECTBEHHOH NMPAKTHUKH, OCHOBAHHOTO HA JTUAJIOTE KYJIbTYpP, a TAKXKE Pa3ITHIHBIX
(opM 001IECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

5) chopMHpPOBaHHOCTP OCHOB CaMOpa3BUTHS W CAMOBOCIIUTAHHS B COOTBETCTBHH C
00I11€YeIOBEYECKUMH LIEHHOCTSIMU M MJeallaMi T'Pa)aHCKOro OOIIecTBa; FOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHO! 1€ATEIbHOCTH;

6) ToJepaHTHOE CO3HAHME U MOBEACHHE B MOJIUKYIBTYPHOM MHPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JTUAJIOT C JAPYTHUMH JIIOAbMH, JOCTHTaTh B HEM B3aMMOIIOHUMAHUs, HaXOAUTh OOIIHe
HeJld W COTPYAHHMYATh IS UX JOCTHXKEHHS, CHOCOOHOCTh IPOTUBOCTOATH HICOJIOTMU
OKCTpEMH3Ma, HAlMOHAIM3Ma, KCeHOPOOWH, IUCKPUMHUHALMKM MO  COIMAJIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAI[MOHAJIBHBIM MPU3HAKaM U JIPYTMM HETaTHBHBIM COLMAJIbHBIM
SIBIICHUSM;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JCTHMHU MIIAJLIErO BO3pacra, B3pOCIBIMH B
00pa3oBarenbHON, OOIIECTBEHHO TIOJIE3HOM, Y4YEOHO-MCCIEAOBATEIbCKOM, MPOEKTHOU |
JPYTUX BUJAX JESITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHME M TIOBE/ICHHE HA OCHOBE YCBOCHUS OOIICYETIOBEYECKUX [ICHHOCTEIH;

9) roTOBHOCTP M CIOCOOHOCTH K OOpa3oOBaHUIO, B TOM 4YHCIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUH BCEH KU3HH, CO3HATEIBHOE OTHOIIEHHE K HETPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCTIEHIHOM MpodecCHOHaIbHOM U 00IECTBEHHOM JesITeIbHOCTH;

10) scTeTndeckoe OTHOLICHHWE K MHPY, BKJIIOYAs ICTETHKY ObITa, HAyYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOIIECHUIA;

11) npuHATHE U peaT3aInIo IIEHHOCTE! 37J0pOBOr0O M 0€30I1acCHOr0 00pa3a KU3HH, TOTPEOHOCTH
B (U3MUECKOM  CaMOCOBEPIIEHCTBOBAHMM, 3aHATHAX  CHOPTHUBHO-O03I0OPOBUTEIBHOM
NeSITeIIbHOCTRIO, HENPUSTHE BPEIHBIX MPHUBBIYEK: KYPEHHUS, YIOTPEOJCHUS ajKOTroJIs,
HapKOTHKOB;

12) GepeskHOe, OTBETCTBEHHOE M  KOMIICTEHTHOE OTHOIICHHWE K  (usnyeckoMy
IICUXOJIOTHYECKOMY 370pPOBBIO, KaK COOCTBEHHOMY, TaK U JAPYIHX JIt0JIel, yMEHUE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

13) ocozHaHHBI BHIOOp Oyaymied mpodeccur W BO3MOXKHOCTEH peau3allid COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(ECCHOHATBLHOU NEATENPHOCTH KaK BO3MOXXHOCTH
y4yacTHs B PELICHWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npo0Jem;

14) copMHpPOBaHHOCT  IKOJIOTUYECKOTO MBIIUICHUS,, TMOHUMAHUS BIHMSHUS COIMAIBHO-
SKOHOMHYECKUX TPOIECCOB HAa COCTOSHHE MPUPOJTHON M COIUATLHON CPEJIbl; MPUOOpETEHHE
OTIBITA HKOJIOTO-HANPaBIEHHON AEATEIbHOCTH;

15) OTBETCTBEHHOE OTHOLICHWE K CO3[aHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO TPUHSITHUS
LIEHHOCTEN CEMENHON KU3HU.



MeTtanpeamMeTrHbie pe3yJbTaThbl OCBOCHHUS OCHOBHOW  00pa30BaTENbHOW  MPOTPaMMBbI
OTPAXKAIOT:

1)

2)

3)

4)

5)

6)
7)

8)

9)

YMEHHE CaMOCTOSTEIIBHO OINPEACATh IICJIM  JCATCIbHOCTH U COCTAaBJISTh  ILIAHBI
NESTEIIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJUPOBATH M KOPPEKTHUPOBATH
JESTCIIBHOCTh; HMCIIOJh30BaTh BCE BO3MOXHBIC PECYPCHI JIJIS JIOCTHXKCHHS ITOCTABJICHHBIX
HeNiel U peaan3alyu MIAHOB JIeATEIbHOCTH; BRIOUPATh YCICIIHbIE CTPATETUU B Pa3IUIHBIX
CUTYAITUSAX;

YMEHHE TPOJAYKTHBHO OOIIAaThCsl M B3aMMOJCHCTBOBAaTH B IPOIECCE COBMECTHOU
JESATCIIbHOCTH, YYUTBHIBATH IO3WUIUM JPYIHX YYaCTHHKOB JEATCIBHOCTH, 3(P(HEKTHBHO
pa3pemiaTh KOHQJIUKTHI;

BJAQJICHAC HaBBIKAMH II03HABATEIBHOW, Yy4YCOHO-HCCICIOBATEIBCKOM UM MPOCKTHOMN
NESTEIIbHOCTH, HAaBBIKAMHU pa3pelieHuss Mpo0JieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITCILHOMY TIOMCKY METOJOB PpCHICHUS MPaKTHYCCKUX 3ajad, MPUMCHCHHIO
pa3IMYHBIX METOJIOB MTO3HAHUS,

TOTOBHOCTh M  CIIOCOOHOCTH K CaMOCTOSITCIIBHOM  MH(OPMAIMOHHO-ITI03HABATEILHON
JESITEIIbHOCTH, BIIQJCHUE HABBIKAMHU TOJNyYeHUS HEOOXOoauMoW MH(OpMAIUU U3 CIOBapeit
pa3HbIX THUIIOB, YMCHHE OPHUCHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WH(POpPMAIUH,
KPUTHYECKH OIICHWBATh M HHTEPIPETUPOBATH MH(POPMAIHIO, MOJYy4aeMYyI U3 Pa3IuIHBIX
HCTOYHHMKOB;

YMEHHE WCIOJIb30BaTh CPEICTBA MH(POPMAIMOHHBIX UM KOMMYHHKAITMOHHBIX TEXHOJIOTHUN
(mastee - UKT) B pelieHun KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3aIMOHHBIX 3a]1a4 C
coOmoieHneM  TpeOOBaHUM  SPrOHOMHKH,  TEXHHUKHM  O€30MAaCHOCTH,  TUTHEHHBI,
pecypcocOepeKeHus, MPABOBBIX M ATHYECKUX HOPM, HOpM HH(DOPMAaIMOHHOW 0€3011aCHOCTH;
YMEHUE OTPEACATh Ha3HAYCHUE U (YHKIUHU PA3TMYHBIX COIUAIBHBIX HHCTUTYTOB;

YMEHHE CaMOCTOSTEIIBHO OIICHWBATh W NMPHUHUMATh PEIICHUS, ONPEICIISIONIUE CTPATCTHIO
MOBEJICHUS, C YICTOM TPAXKIAHCKUX ¥ HPABCTBEHHBIX IICHHOCTEH;

BJIaJICHHUE S3BIKOBBIMH CPEJICTBAMU - YMEHHUE SICHO, JIOTUYHO M TOYHO HM3JIaraTh CBOIO TOYKY
3pEHUsI, KCIIOJIb30BATh aJICKBATHEIC SI3BIKOBBIC CPE/ICTBA,

BJIa/ICHUE HABBIKAMU TMO3HABATENIHFHOU peIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUI U
MBICITUTEIIEHBIX TIPOIIECCOB, WX PE3yJbTAaTOB W OCHOBAHWMA, TPAHWI] CBOETO 3HAHUSA H
HE3HaHUs1, HOBBIX MMO3HABATENBHBIX 33/1a4 U CPEJICTB UX TOCTHIKEHUSI.

«Xumusi» (0a30BbIii ypoBeHb) - TpeOOBaHUS K IMPEIMETHBIM pe3yJbTaTaM OCBOCHMS

06a30BOro Kypca XUMHUH OTPAXKAIOT:

1)

2)

3)

4)

5)
6)

c(OPMHPOBAHHOCTh MPEJCTABICHUA O MECTEe XUMHUHM B COBPEMEHHOW HAy4HOH KapTHHE
MUpa; TNOHMMAaHHE pOJIM XUMHUU B (OPMHPOBAHUM Kpyrozopa M (QYHKIHOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA JJIs PEILICHMS MPAKTUYECKUX 3a/1aY;
BIIQJICHUE OCHOBOIIOJIATAIOIIMMHM XUMHUYECKMMH TOHATHAMH, TEOPUSAMH, 3aKOHAMH H
3aKOHOMEPHOCTSAMH; YBEPEHHOE I0JIb30BAHUE XUMUYECKON TEPMUHOJIOTUEH U CUMBOJIUKOM;
BIIQJICHUE OCHOBHBIMM METOJAMHM HAy4HOI'O II03HAHUS, HCIONB3YEMBIMM B XHWMHH:
HaOJroIeHne, OINUCAaHWEe, H3MEpEHHe, SKCIIEPUMEHT; yMeHHe o0pabaTbiBaTh, OOBSICHSITH
pe3ynbTaThl TMPOBEIEHHBIX OMNBITOB M JeNaTh BBIBOJbI; TOTOBHOCTH U CIOCOOHOCTh
IIPUMEHATH METObI II03HAHUS IIPU PELICHUM IPAKTUYECKUX 3a7a4;
c(OPMHPOBAHHOCTh YMEHUS [aBaTh KOJWYECTBEHHBIE OIEHKH W TPOBOAMTH PACUEThl IO
XUMHUUYECKUM (OopMysiaM U ypaBHEHUSIM;
BJIaJICHHUE MPAaBUIIaMU TEXHUKH O€30MTaCHOCTH IIPU MCIIOJIb30BAaHUH XUMHUYECKUX BEIIECTB;
c(OpMUPOBAHHOCTh COOCTBEHHOM IMO3UIIMU IO OTHOIIEHUIO K XMMHUYECKOW HH(pOpMAaIHH,
[IOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB;

«Xumusa» (yriayOjaeHHbI YpOBeHb) - TpeOOBaHMS K HPEIMETHBIM pe3yibTaTaM

OCBOCHUA yTJ'IY6J'ICHHOFO KypCa XHWMHUHU BKIOYAIOT TpC6OBaHI/I$I K pe3yjibTaTaM OCBOCHUA
06a3oBoro KypcCa U JOIMOJIHUTECIIBHO OTpaKaroT:

1)

C(I)OpMI/IpOBaHHOCTB CHUCTEMBI 3HaHUU 00 06IJ_[I/IX XUMHYCCKUX 3aKOHOMCEPHOCTAX, 3dKOHAX,
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2)

3)

4)

5)

TEOPHSIX;

c(OPMHPOBAHHOCTh YMEHHMH HCCIEIOBaTh CBOWCTBA HEOPTaHUYECKUX U OPraHUYECKHX
BEIIIECTB, OOBACHATh 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUECKUX PEaKIMi, IPOrHO3MPOBATh
BO3MO>KHOCTb X OCYIIECTBIICHUS;

BJIaACHUC YMCHHAMU BBIIBUI'aThb THUIIOTC3bI Ha OCHOBC 3HAHUM O COCTaBC, CTPOCHHUU
BCIICCTBA U OCHOBHBIX XHMMHUUYCCKHX 3aKOHaxXx, IIPOBCPATL HUX ISKCICPUMCHTAJIBHO,
(bopMynupys LelIb UCCIEI0BaHUS;

BJIaACHHUC MCTOJaMH CaMOCTOSATCIBHOI'O IUNIAHUPOBAHUA W HNPOBCACHUA XHUMHUYCCKUX
9KCHEPUMEHTOB C COOJIOIEHMEM IpaBMi Oe3omacHOM padoThl ¢ BelIeCTBAMM U
71a00paTOpHBIM 000PYAOBaHUEM; CPOPMHUPOBAHHOCTh YMEHUI OMMCAHUS, aHAIHM3a U OLIEHKU
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3ysbTara;

c(OPMHUPOBAHHOCTh YMEHUH MPOTHO3UPOBATH, AHATU3WPOBATH W OIEHUBATH C TO3UIUMA
9KOJIOTUYECKOI 0€30MacHOCTH MOCIEeACTBUS OBITOBOM M IPOM3BOJCTBEHHOW AEATENbHOCTU
4eJI0BEKa, CBS3aHHOH C repepaboTKOM BEIIECTB.

Xumus
B pe3yabTare n3y4eHus y4eOHOro npeamera « XuMHus» Ha YPOBHeE CpeHero o0uero

o0pa3zoBaHus:

BoinmyckHuk Ha 0230BOM yPOBHE HAYUHTCSH:
pacKphIBaTh Ha MpUMeEpax pojib XUMHUH B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOH KapTHHBI
MHUpPa U B IPAKTUYECKOH IE€ATEIbHOCTU YEJIOBEKA;
JIEMOHCTPUPOBATh Ha MPUMEPaxX B3aUMOCBSA3b MEXAY XUMHEH U IPYTHMMHU €CTECTBEHHBIMU
HayKaMu;
PacKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUHN XUMHUUECKoro ctpoeHust A.M. bytieposa;
noHuMath ¢usndeckuii cMmeica [lepuonuaeckoro 3akona J[.M. MenneneeBa u Ha ero OCHOBE
OOBSACHATH 3aBUCUMOCTbh CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa30BaHHBIX UMH BEILIECTB OT
3JIEKTPOHHOTO CTPOEHUS ATOMOB;
OOBSICHATH TMPUYMHBI MHOTOOOpa3Hs BEUIECTB HAa OCHOBE OOLIMX MpEACTaBICHUN 00 HuX
COCTaBE€ U CTPOCHUH;
OPUMEHATh MpaBUIa CUCTEMATHMYECKOW MEXAYHApOJHOW HOMEHKJIATyphl Kak CpeacTBa
pa3nyeHus 1 UICHTU(UKAIIUHU BEIECTB [0 UX COCTABY U CTPOEHUIO;
COCTaBJISITh MOJIEKYJISIpHbIE U CTPYKTYpHbIE (OpPMYJIbI OpPraHMYECKHX BEIIECTB Kak
HocuTeneil MH(popMalMM O CTPOEHUHM BEIIECTBA, €r0 CBONCTBAX M NPUHAAJIEKHOCTH K
OIPEACIIEHHOMY KJIacCy COESIUHEHMI;
XapaKTepu30BaTh OpPraHMYECKHE BELIECTBA II0 COCTaBy, CTPOCHHUIO M CBOWMCTBAM,
yCTaQHaBJIMBAaTh IPUYUHHO-CICICTBEHHbIE CBS3M MEXAYy MJaHHBIMU XapaKTepPUCTUKAMU
BEILIECTBA,
IOPUBOAUTH TPUMEPHl XHMHUYECKUX PEAKIMH, PacKphIBAIOIIUX XapaKTepHble CBOMCTBA
TUIIUYHBIX MPEJCTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB C LIENbI0 UX WICHTU(PUKALIUN U
00BsICHEHUS 00JIACTH TPUMEHEHMS;
IIPOrHO3MPOBATh BO3MOKHOCTh IPOTEKAHUS XUMHUYECKHX pEaKlMi Ha OCHOBE 3HAHWHU O
TUTAX XUMHYECKON CBS3M B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;
UCIIOJIb30BaTh 3HAaHUS O COCTAaBE, CTPOCHMM W XMMHYECKHUX CBONCTBAX BELIECTB IS
0€30MacHOro NPUMEHEHUS B IPAKTHUUECKOM 1eATeNbHOCTH;
NPUBOANUTH TPUMEPHI MPAKTHYECKOTO HCIOJIB30BAHUS MPOAYKTOB IepepaboTku HehTH U
IPUPOJHOTO Ta3a, BBICOKOMOJEKYJSPHBIX COECIUHEHWH (TOJMATUIIEHA, CUHTETHYECKOIO
KaydyKa, alleTaTHOT'O BOJIOKHA);
MPOBOAMTH OMNBITHI IO PACHO3HABAaHUIO OPraHMYECKUX BEUIECTB: TJUIEPUHA, YKCYCHOH
KHUCJIOTBI, HEIpeNebHbIX >KUPOB, IIIIOKO3bI, Kpaxmaja, OeJIKOB — B COCTaBe MUIIEBBIX
IPOAYKTOB U KOCMETHUECKUX CPEJICTB;



BIIJICTh TPaBHJIAMH W TpUeMaMHU Oe30MacHOil paboThl ¢ XMMHUYECKMMH BEHIECTBAMU M
71a00paTOpHBIM 000pPYIOBAHUEM;

yCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKON PEAKIUH M CMEIICHHS XMMHYECKOTO
pPaBHOBECHsI OT PA3IMYHBIX (PAKTOPOB C LENBIO ONPENEICHUS ONTHMAIbHBIX YCIOBHMA
NPOTEKAHUS XUMHUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI TUAPOIIN3a COJIEH B MOBCEIHEBHON JKU3HU YEJIOBEKA;

NPUBOJUTH  HPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHTENBHBIX  pEaKIMid B NPHPOJE,
IPOU3BOACTBEHHBIX MIPOIIECCAX M )KU3HEACATEIBHOCTH OPraHU3MOB;

NPUBOIUTH NMPUMEPHl XUMHUECKUX PEAKLNH, PACKPBIBAIOLINX O0IIME XMMHYECKHE CBOWCTBA
IPOCTHIX BEIIECTB — METAIOB M HEMETAILIOB,;

IPOBOJUTH PacyeThl Ha HAX0XKJICHHE MOJIEKYISIPHON (POPMYIIBI YTIeBOJOPOIa M0 MPOIYyKTaM
CTOpaHHUs U MO €r0 OTHOCHTEIBHOW IUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIINX B
€ro COCTaB;

BJIQZICTh TPAaBWIAMH OE30MIACHOTO OOpaIleHHs C €IKUMH, TOPIOYUMH ¥ TOKCHYHBIMHU
BEIIIECTBAMH, CPEACTBAMU OBITOBOM XMMUHU;

OCYIIECTBIIATH TIOMCK XUMHYECKOM WHGOpPMAlUH [0 Ha3BaHHUSIM, HICHTU(PHUKATOpAM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

KPUTUYECKH OI[CHUBATh U MHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIUIO, COACPIKAIIYIOCS B
COOOLICHUAX CPEICTB MAacCOBOM WMH(popManuu, pecypcax MHTepHeTa, HaydHO-TIOMYIISPHBIX
CTaThsIX C TOYKM 3PEHHS ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIENSAX BBIABICHHS
OIMOOYHBIX CYKICHHUIA U (POPMHUPOBAHUS COOCTBEHHOW O3HIINY;

OpPEACTABIATh MYTH PEHICHUS TJIOOANBHBIX MPOOJIEM, CTOSIIUX TIepe] YeIOBEUYECTBOM:
9KOJIOTHYECKUX, SJHEPTETUUECKHX, CBIPHEBBIX, U POJIb XMMHUH B PEIICHUH 3TUX IPOOIIEM.

BoinyckHUK HA 6230BOM yPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCH:
UTIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUEe U IGONIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU
HA pa3nuyHbIX UCIOPUYECKUX dMAanax ee paszgumusi;

UCNONIBL306AMb  MEmOoObl HAYYHO20 HNO3HAHUSL NPU  BbINOIHEHUU HNPOEKmo8 U Y4eOHOo-
uccne008amenbeKux 3a0ay no U3y4eHulo C80UCms, cnocobo8 NOLyYyeHus U pacno3HaABaAHUs.
Op2aHU4eCKUX euecmas;

00BACHAMb NPUPOOY U CNOCOObI 0OPA30BAHUSL XUMUYECKOU CBA3U: KOBANEHMHOU (NONAPHOU,
HENoNAPHOL), UOHHOU, MEeMALIUYECKOl, 8000POOHOU — C Yelblo ONpedeseHUsl XUMUYECKOLL
AKMUBHOCMU 8eUleCmae;

YCMAaHaenueams 2eHeMmu4ecKylo Ce:A3b MedHcoy KIACCAMU Op2AHUYeCKUX eeujecme Ons
000CHOBAHUS NPUHYUNUATLHOU BO3MONCHOCIU NOAYYEHUS OP2AHUYECKUX COeOUHEeHUll
3a0aHHO20 cOCMABa U CMPOeHUsL,

YCMAHABIUBAMb 83AUMOCEA3U MeHcOy hakmamu u meopueu, NPUYUHOL U cledcmeuem npu
amanuze npooONeMHbIX cumyayuil U O0OOCHOBAHUU NPUHUMAEMbBIX peueHUll HA OCHOGe
XUMUYECKUX 3HAHULL.

BbinmyckHUK Ha yriiy0JIeCHHOM yPOBHE HAYYUTCH:
pacKpbIBaTh Ha MPUMEPAX POJb XMMHUU B (POPMUPOBAHUM COBPEMEHHOW HAay4HOH KapTHHBI
MHUpPA U B NPAKTUYECKON JEATEIBHOCTH UYEJIOBEKA, B3aUMOCBSA3b MEXKIY XUMHUEN U IPYTrUMH
€CTECTBEHHBIMU HayKaMH;
WUTIOCTPUPOBATh Ha MPUMEpPAX CTAHOBJICHHE M ABOJIIOLMIO OPraHUYECKON XMMHUU KaK HayKH
Ha pa3IMYHbIX UCTOPUUYECKUX dTaNax €€ pa3BUTHS;
yCTaHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSA3M MEX]Yy CTPOCHHEM aTOMOB XUMHYECKHX
9JIEMEHTOB U NEPUOAMYECKUM H3MEHEHHEM CBOMCTB XHMHYECKHMX OJJIEMEHTOB M HX
COEIMHEHUN B COOTBETCTBHM C IOJIO)KEHHEM XMMHUYECKHUX DJIEMEHTOB B IMEPHOJUYECKON
CUCTEME;



AHAJIN3UPOBATh COCTaB, CTPOCHHWE M CBOMCTBA BEILECTB, IPUMEHSS IOJIOKCHHUS OCHOBHBIX
XUMHUYECKHX TEOPHUM: XMMHUECKOTO CTPOEHHUsI OpraHuuyeckux coenuHenuit A.M. bytneposa,
CTPOCHHMSI AaTOMa, XUMHYECKOH CBS3H, ODIIEKTPOJUTUYECKOW IUCCOLUMALUM KHUCIOT U
OCHOBAHMUH; YCTAaHABIIMBATh IIPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY CBOMCTBAMU BEILECTBA
U €r0 COCTaBOM U CTPOEHUEM;

IIPUMEHATH IpaBHJIa CUCTEMATUYECKOM MEXAYHApOJHOW HOMEHKIIATYypbl KaK CpeICcTBa
pasInyeHus U UICHTU(UKALIUHU BEIECTB [0 UX COCTABY U CTPOEHUIO;

COCTABJIATh MOJIEKYJISIDHBIE M CTPYKTYpHBIE (POPMYIJIBI HEOPTaHUYECKUX W OPraHUYeCKUX
BEIIECTB Kak HoOcuTeled HHQOpPMAaMM O CTPOCHUH BEIIECTBA, €ro CBOHCTBAX W
IIPUHAJUICKHOCTH K OIIPEIEICHHOMY KJIACCy COCIMHEHUM;

OOBSCHATH NMPUPOLY U CIIOCOOBI 00pa30BaHMsI XUMHUECKON CBSI3U: KOBAJIEHTHOMN (IOJSIPHOM,
HENOJISIPHOMN ), NOHHON, METAJUINYECKOH, BOJAOPOJHON — € LEJIbIO ONPEAEICHNU XUMUUECKON
AKTUBHOCTH BEIIECTB;

XapakTepu3oBaTh (U3NYECKHUE CBOMCTBA HEOPTaHMYECKUX U OPraHWYECKUX BEIIECTB U
yCTaHaBJIMBATh 3aBUCUMOCTb (DM3UYECKUX CBOWCTB BELIECTB OT TUIA KPUCTAUIMYECKOM
pELIETKY;

XapaKkTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XMMHYECKUX CBOWCTB IPOCTHIX BEILECTB,
BOJOPOJHBIX COEJUHEHHM, BBICIINX OKCUJIOB U TUAPOKCUIOB;

IPUBOJIUTH IPUMEPbl XMMHUYECKUX PEAKLUM, PACKPBIBAIOIIMX XapaKTEPHbIE XMUMHUYECKUE
CBOICTBA HEOPTaHWYECKUX M OPraHMYECKHUX BEIIECTB H3YYEHHBIX KJIACCOB C LEIBI0 MX
UICHTUPUKAIMN U O0BSICHEHUS 00JIaCTH IPUMEHEHUS;

ONpPENENATh MEXAHU3M pPEAKUUMU B 3aBUCHUMOCTH OT YCJIOBUM IPOBEICHUS DPEAKLUUUA U
IIPOTHO3UPOBATh BO3MOXKHOCTb IIPOTEKAHHUS XUMHUYECKMX pEAKUUHd Ha OCHOBE THUIA
XUMHUYECKOH CBS3M U aKTUBHOCTHU PEArcHTOB;

YCTaHABJIMBATh 3aBUCUMOCTb PEAKLMOHHOW CIIOCOOHOCTH OPraHWYEeCKUX COEAUHEHUH OT
XapakTepa B3aMMHOI'O BIMSHUSA aTOMOB B MOJIEKYJIAaX C LI€JIBIO IIPOTHO3UPOBAHUS NIPOYKTOB
peakuuu;

YCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTHM XUMHYECKOM PEaKIUU U CMELICHUS XHMHYECKOTO
paBHOBECHSI OT pa3IMYHbIX (PAaKTOPOB C LEJIbIO OIpPENETICHHUs] ONTHUMAJIbHBIX YCIOBUMN
MIPOTEKaHUS XUMUYECKUX IIPOLIECCOB;

YCTaHaBIMBATh I'€HETHUYECKYIO CBS3b MEXKIY KJIAaCCaMH HEOPraHWYECKUX M OPTraHUYECKUX
BEIIECTB /1151 0OOCHOBAaHUS MPUHIMITHAIBHOW BO3MOXKHOCTH TOJIy4YEHHs] HEOPraHUYECKUX U
OpPraHWYECKHUX COEIMHEHUH 3aJaHHOTO COCTaBA U CTPOECHUS;

nof0UpaTh pEeareHThl, YCJIOBUS M ONPEAENATh MPOIYKThl PpEaKUUH, IO3BOJISIFOIINX
peann3oBaTh JIabOpaTOpHbIE U TMPOMBIIUIEHHBIE CIOCOOBI TOJYYEHHUS Ba)KHEHIINX
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB;

OIPENENATh XapaKTep Cpelbl B PE3yJbTaTe TMAPOJIM3a HEOPTaHMYECKUX U OPraHHYECKHUX
BEILIECTB M INPUBOAUTH MPUMEPHI THIPOJIN3a BEIIECTB B IOBCEIHEBHOM XU3HM 4YEJIOBEKA,
OMOJIOrN4YecKrX OOMEHHBIX MPOLECCaxX U MPOMBIIUIEHHOCTH;

IPUBOAUTH  NPHUMEPBl  OKHUCIHMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIUNA B  IPHUPOJE,
IIPOU3BOCTBEHHBIX NIPOLIECCAX U KU3HEACATEIBHOCTH OPTaHU3MOB;

00OCHOBBIBATh MPAKTHUECKOE MCIIOJIb30BAaHUE HEOPTaHMUECKUX U OPraHMYECKHX BEIECTB U
UX PEAKIUH B MPOMBIIIJIEHHOCTH U OBITY;

BBIIIOJIHATh XMMUYECKUH DKCIIEPUMEHT I10 PACIIO3HABAHUIO U ITOJIYYCHUIO HEOPTAaHUYECKUX U
OpPraHUYECKUX BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIACCaM COCIMHEHUH, B COOTBETCTBUU
C TmpaBUjJaMH M TpuemMamMu Oe3onmacHOW pabOThl C XHWMHUYECKMMHU BEIIECTBAMU U
1a0opaTopHBIM 000pYyI0BAHUEM;

MPOBOAMUTH PacyeThl HA OCHOBE XMMHUYECKUX (OPMYJT M YpaBHEHUU peaklUid: HaXOXKICHHE
MOJIEKYJISIPHOM (OpPMYJIbl OPraHMYECKOI0 BEUIECTBA MO €ro INIOTHOCTH U MAacCOBBIM JOJSM
JJIEMEHTOB, BXOIAILIUX B €r0 COCTAB, UM 110 IIPOJYKTaM CTOPAaHMs; pacueThl MacCCOBOM J10JIU
(Macchl) XMMHUYECKOTO COEAMHEHMSI B CMECH; pacueThl Macchl (00beMa, KOJUYeCcTBa



BEIIIECTBA) MPOYKTOB PEAKIIMH, €CJIU OJIHO M3 BEIIECTB JAaHO B M30BITKE (MMEET MPUMECH);
pacueTsl MacCOBOM WIM OOBEMHOW JOJM BBIXOAA MPOAYKTA PEAKIMH OT TEOPETHUYECKU
BO3MO>KHOT'O; pacueThl TeIIOBOro 3P ¢eKTa peakuu; pacueTbl 00bEMHBIX OTHOILIEHUH ra30B
IpH XUMHYECKUX PEAKIHUAX; pacdyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaxiuu, eciii OJIHO M3 BELIECTB JaHO B BHJIE PAcTBOpa C OMpPENEeICHHOW MacCOBOW JoJei
pPacTBOPEHHOTO BEIECTBA;

® HCIOJIB30BaTh METOJbl HAYYHOTO MO3HAHUS: aHAJIN3, CHHTE3, MOJCITUPOBAHUE XUMHYCCKHX
MPOIIECCOB W SIBIICHUU — MPH PEIICHUU Y4eOHO-HCCIEeNOBATEILCKUX 3a/1a4 M0 W3YYCHHIO
CBOICTB, CITOCOOOB MOJIYYEHHUS U PACIIO3HABAHUS OPTraHUUYECKUX BEIIECTB;

e BIAJCTh MNpaBuUjIamMH O€30MacHOr0 OOpalleHUs] C €IKUMH, TOPIOYUMH M TOKCUYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOM XUMHUH;

® OCYIIECTBISITH TIOMCK XHUMHYECKOH WHGMOpManmMu TO Ha3BaHUSAM, UACHTH(HKATOpaM,
CTPYKTYpPHBIM (pOpMYyJIaM BEIECTB;

® KPUTHUYECKHU OLICHUBATh U UHTEPIPETUPOBATH XUMHUUECKYIO HH(OPMALIHIO, COAEPIKALILYIOCS B
COOOILIEHUSAX CPElICTB MaccoBoi mHbopMaluu, pecypcax MHTepHeTa, HayYHO-TOMYJISAPHBIX
CTaThsiIX C TOYKM 3PCHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IICNISAX BBISBICHUS
OIIMOOYHBIX CYXACHUN U (OPMUPOBAHUS COOCTBEHHOH MO3ULINU;

® YCTaHABIMBATHb B3aMMOCBS3M MeXay (hakTamMu U Teopuel, MPUYUHON U CIEACTBHEM MpU
aHayiM3e MPOOJIEMHBIX CHUTyallMii W OOOCHOBaHMHM NPUHHUMAEMBIX PEIICHH Ha OCHOBE
XUMHYSCKHUX 3HAHUI,

® MPEACTaBIATh MYTH PELICHUS TI00aNbHBIX MPOOJIEM, CTOAIIUX IEpel YeIOBEYECTBOM, U
MEPCIIEKTUBHBIX HAMPABICHUN Pa3BUTHSI XUMHUUECKUX TEXHOJIOTUN, B TOM YHCIIE TEXHOIOTHIA
COBPEMEHHBIX MAaTEpPHAJIOB C PANIMYHOW  (PYHKIIMOHAIBHOCTHIO, BO300HOBIISIEMBIX
HCTOYHUKOB CBIPbS, IEPePadOTKH U YTUIU3ALUN IPOMBIIUICHHBIX U OBITOBBIX OTXOIOB.

BbInycKHUK Ha yrjIy0JeHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUNTHCS:

®  ¢opmynuposams yenvb UCCIEO08AHUSA, 6bIOBUAMb U NPOBEPSIMb  IKCNEPUMEHMATLHO
2UNOmesbl 0 XUMUYECKUX CBOUCMBAX 6eWecme HA OCHO8e UX COCMABA U CMPOEHUs], UX
CNOCOOHOCMU 8CMYNAMb 8 XUMUYeCKUe peakyuu, O Xapakmepe u NpoOyKmMAax paziuyHblxX
XUMUYECKUX PeaKyull;

®  CAMOCMOSAMENbHO NIAHUPOBAMDb U NPOBOOUMb XUMUUECKUE IKCHEPUMEHMbL ¢ CODI00eHUeM
npasu 6e30nacHou pabomol ¢ gewecmeamu U 1a60pamopHuiM 000PYO008aAHUEM;

® UHmMepnpemMuposamsv OaHHble O COCMAGe U CMPOEHUU Bewecms, NOJYYeHHble ¢ NOMOUbIO
COBPEMEHHBIX PUZUKO-XUMUYECKUX MEMOO08;

® onucvlgams COCMOAHUE JIeKMPOHA 6 amome HA OCHO8E COBPEMEHHbIX KBAHMOBO-
MEXAHUYeCKUx npeoCmasienutl 0 CMpoeHuu amoma Oas O0ObACHEeHUs pe3yibmamos
CNEeKMPAIbHO20 AHAIU3A BEUJECNE,

® Xapaxkmepuzo8amv  pPOib  A30MOCOOEPHCAWUX — 2eMEPOYUKTUYECKUX — COCOUHEHUU U
HYKJIEUHOBBIX KUCTIOM KAK 8AMNCHEUUUX OUONOSUEeCKU AKMUBHBIX 8EUeCmE;

®  NPOCHO3UPOBAMb  BO3MONMCHOCMb  NPOMEKAHUA  OKUCIUMENbHO-80CCMAHOBUMENbHBIX
Peaxyutl, 1excaumjux 8 0CHo8e NPUPOOHBIX U NPOUIBOOCTNEEHHBIX NPOYECCO8.

2. Coaepxxanue yueOHOro nmpeamMera

ba3oBblii ypoBeHb

OCHOBBI OpraHn4YecKoi XUMHUH

IlosiBiieHME U pa3BUTHE OPraHUYECKOM XMMHUU Kak Hayku. [IpeaMer opraHnyeckon
XUMHHN. MecTo U 3Ha4YeHIEe OpFaHquCKOﬁ XUMHHU B CUCTEME €CCTCCTBCHHBIX HAYK.



XUMUYECKOE CTpPOEHHE KaK MOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIaCHO X
BaJEHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPHUM XUMHUYECKOIO CTPOEHHMSI OpraHM4eCcKHX
coequHennit A.M. bytnepoBa. YriaepoaHblii CKeJIET OpPraHMYecKOor MojeKyjbl. KpaTHocTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMHYECKOI'O CTPOEHUS MOJIEKYIL.
Uzomepust u uzomepsl. [lonsitue o QynkunonanpHoil rpymnme. Ilpunnumnel kinaccubukanuu
OpraHMYecKUX coenuHeHui. CucreMarudeckass MeXAYyHapoiHash HOMEHKJIATypa W IPUHLIMIIBI
0o0pa3oBaHMs Ha3BaHUN OPraHUYECKUX COCAMHEHUU.

Aunkanbl. Cmpoenue monekynol memara. ['OMOJIOTMYECKU psia ankaHoB. ['omosiory.
Homenknarypa. M3omepus yriaepoaHoro ckenera. 3aKOHOMEPHOCTH H3MEHEHUs (U3MUYECKUX
CBOMCTB. XHMHUYECKHE CBOWCTBa (Ha IpUMEpPE METaHa M H3TaHAa): PEaKUUHU 3aMELEHUs
(raoreHUpoBaHKE), JETHAPUPOBAHUS KaK CHOCOOBI IMOJY4YEeHHs BaKHEHIIUX COEIWHEHUUN B
OpraHMYECKOM CHHTe3€. l'opeHune MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHUKOB TEIUIA B
MPOMBIIUIEHHOCTH W ObITy. HaxokneHue B mpupoje U NpUMEHEHUE ajkaHoB. [lowamue o
YUKNOANIKAHAX.

Ankenbl. CmpoeHue  monekyavt  smuneHda. ['OMOJOrMYECKH  psl  AJIKEHOB.
Homenknarypa. M3oMepust yriiepoaHoro cCkeiera M IOJIOKEHMS KPATHOM CBSI3M B MOJIEKYIIE.
XvMHYecKue CBOMCTBa (Ha MpHUMepe STUIICHA): PEaKluu MPUCOCAUHEHHs (TaloreHHpOBaHUE,
2uopuposanue, TUAPATALUS, 2UOPO2AI02eHUPOBAHUE) KaK CTIOCO0 MOydeHUs] (PYHKIIMOHAIBHBIX
MPOU3BOJHBIX YIIIEBOAOPO0B, ropeHus. [lomuMepusanus 3THiIeHa KaKk OCHOBHOE HaIlpaBJICHUE
ero ucnoip3oBaHus. llomudTUieH Kak  KPYNHOTOHH@KHBIM  MPOAYKT  XMMHUYECKOTO
npousBojcTBa. [I[puMeHeHne STueHa.

Ankanuensl U kaydyku. lloHarue 00 ankagumeHax Kak YrieBOAOPOJaX C JABYMs
JBOMHBIMH CBsi3siMU. [lonumepusanus auBuHuia (Oyramuena-1,3) kak crnoco0 TMOTydeHHs
CHHTETUYECKOr0 Kaydyyka. HaTypallbHbIil 1 CHHTETHYECKHI Kaydyku. BynkaHuzanusa kaydyka.
Pesuna. [IpumeHenune kayuyka u pe3UHBI.

Ankunbl. Cmpoenue monekyavl —ayemunena. ['OMONOTMUECKUN Dsi  AJIKUHOB.
Homenknarypa. M3oMepust yriepomHOro CKejleTa M IMOJOKEHHUS KpaTHOW CBSI3U B MOIIEKYIIE.
XuMHYecKue CBOWCTBA (Ha MpUMEpPE aleTHIIEHA): peaklUy IPUCOEANHEHNs (TaJoreHUpOBaHUE,
euopuposanue, TUAPATALUS, UOPO2ANIO2EHUPOBAHUE) KaK CHOCOO MOJIYYeHHs MOJIUMEPOB U
JIpYTUX TOJE3HbIX NpoAYyKTOB. ['opeHHMe aleTuineHa KaKk HCTOYHUK BBICOKOTEMIIEPATYPHOTO
MJIaMEHU IS CBapKu U pe3Ku MeTauioB. [I[puMeHeHue aneruieHa.

Apensl. beH305m Kak NpeICTaBUTENb apOMaTHYECKUX YrieBoAopoloB. Cmpoenue
MoJexkynvl OeHzona. XUMHUYECKHE CBOWCTBA: peaklUW 3aMmelleHus (TalloTeHHPOBAaHUE) Kak
Croco0 MOJyYyeHUs] XUMHUYECKUX CPEACTB 3allUThl PACTEHUU, MPUCOECTUHEHUS (THUIPUPOBAHUE)
KaK JI0Ka3aTeJbCTBO HEMpEeIeNbHOro Xxapakrepa OeH3ona. Peakuus ropenus. I[Ipumenenue
OeHsona.

Cruptsl. Knaccudukanus, HOMEHKIATypa, U30MEpHUsl CIUPTOB. METaHON M 3TaHON Kak
NPEJICTABUTENIN TpeeIbHbIX OJHOATOMHBIX CIIUPTOB. XHWMHUYECKHE CBOWCTBAa (Ha INpumepe
METaHoJa W JTAaHOJNA): B3aMMOJCHCTBHE C HATpUEM Kak CIOCO0 YCTaHOBIICHUS HaIWYHs
TUAPOKCOTPYIIBI, PEaKIusi C TajJOoreHOBOAOPOJAMHU KaK CIOco0 MOJIyYeHHUs pacTBOPHUTENEH,
JIeruapatanus Kak croco0 MOodydeHHsl STuieHa. Peakiius TOpeHHs: CIUPTHl KaK TOIUIMBO.
[Ipumenenue MertaHona M 3TaHosia. DU3MOIOTMYECKOE NEHCTBHE METAaHOJNA W 3TaHoja Ha
OpraHM3M UeJOBEKa. OTWICHIVIMKOJIb M DJIHMIEPUH KAaK MPEICTaBUTENNd MPEAEIIbHBIX
MHOT0aTOMHBIX cIUPTOB. KauecTBeHHast peakiusi HAa MHOTOaTOMHBIE CIIUPTHI U €€ MPUMEHEHNE
JUIsl paclio3HaBaHUs IIMLEPUHA B COCTaBE KOCMETHYECKUX cpelcTB. [IpakTueckoe npuMeHeHne
STUJICHTJIMKOJIS U TJIMLEPUHA.

®enon. CtpoeHne MoieKkyasl GpeHona. Bzaumnoe erusHue amomos 8 molexyne geHona.
Xumuueckue ceolicmea: 63aumoolelcmeue ¢ Hampuem, 2UOPOKCUOOM HaAmMpus, OpPOMOM.
[Tpumenenue denona.

Anpaeruapl. Metananb (hopManbAery) U dTaHAb (alleTaNbICTHI) KaK MPeICTaBUTEIH
IpelelbHbIX albAeruAoB. KauecTBeHHblE peakIuu Ha KapOOHWIBHYIO Tpynmny (peakuus
«cepedpsiHOTO 3epKasiay, B3aumozencTBue ¢ ruapokcuaom meau () m ux mpumeHeHue s
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OOHapyXeHHsI TPEENbHBIX albJETU0B B MPOMBIIIJICHHBIX CTOYHBIX BoOJAax. TOKCHUYHOCTH
anpaeruioB. [IpuMenenue Gpopmanbaernia u aneraibIeruaa.

KapboHoBbple KHCIOTBI. YKCycHass KHCJIOTa KakK TMpEeACTaBUTENb MPeesIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOIMCTBA (Ha MpUMEpEe YKCYCHON KHCIIOTHI):
peakuu C MeTajulaMH, OCHOBHBIMHU OKCHJaMH, OCHOBAHUSMU U COJISIMU KaK IOATBEPXKIACHUE
CXOJ/ICTBA C HEOPraHMYECKUMHU KHUCIOTaMHu. Peakuus sTepuduKanuu Kak CrIoco0 MOydeHHs
cnoxHbIX 3¢pupos. [Ipumenenue ykcycHol kucioTel. IlpenctaBienue o BbICIIUX KapOOHOBBIX
KHUCJIOTaX.

Cnoxuble 3pupbl ¥ kHUpbl. CrnoxHble 3QUPHl KaK MPOIYKTHl B3aHMMOACHCTBUS
KapOOHOBBIX KUCJIOT cO cnupTamu. [I[puMeHeHre CI0KHBIX A(UPOB B MUIICBOM U MapPIOMEPHOI
MPOMBINIIEHHOCTH. JKHUPBI KaK CIIOXKHBIE 3(UpHI TIIHIEpUHA U BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble W KMBOTHBIE JKHPBI, UX COCTaB. Pacno3HaBaHHE pacTUTENbHBIX >KUPOB Ha
OCHOBaHMHU HX HempelenbHOro xapakrtepa. [IpumeHenue >xupoB. ['MapoOnHu3 WM OMBUICHHE
KHUPOB KaK CHOCOO MPOMBIIUIEHHOTO TMOJYYeHHUsS COJieH BBICIINX KapOOHOBBIX KHCIIOT. Mbuid
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MoroIIHe CBOICTBA MbLIA.

YrineBoasl. Kiaccudukanus yriieBogoB. Haxoxkmenue yriaeBonoB B mpupoje. [rokos3a
Kak anpaerugocnupt. bposkenue rmoko3bl. Caxaposza. [uodponusz caxaposei. Kpaxman u
LEJUII0I03a KaK OMOJOTrMYecKHe MOJUMEpPbl. XMMHUYECKHE CBOWCTBA KpaxMmaia M LEJUII0JI03bl
(ruaponn3, Ka4ecTBEHHAs peaklusi ¢ HOJIOM Ha Kpaxmall U ee MpUMEHEHHe AJisi OOHapy>KeHus
KpaxMaiia B poAyKkTax nutanus). [I[pumenenne n 6uonorndyeckas poib yriieBonos. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOrO BOJIOKHA.

WUnentudukanus opraHu4eCcKUX COeIUHEHUH. [ enemuueckas cesa3b medcody Kiaccamu
opeaHudeckux coeouneHuu. TUNBI XUMUYECKUX pEaKlUi B OPraHUYECKON XUMUHU.

AMuHOKHCHOTH U Oenmku. CocTaB U HOMEHKJIATypa. AMHHOKHCIIOTHI Kak amMQOTepHbIC
oprannueckue coenuHeHus. Ilentuanas cBsa3b. buonorumueckoe 3Ha4YeHUE O-aMUHOKHUCIIOT.
Ob6nacTu npUMeHEeHHUs aMHHOKUCIIOT. benku kak npupoansie 6nonoaumepsl. CocTaB ¥ CTpOSHHE
0enkoB. XMMHUYECKHE CBOWMCTBa OENIKOB: TUaponu3, aeHaTypamus. OOHapyxkeHHe OelKOB MHpu
IIOMOIIM KauyeCTBEHHBIX (LBETHBIX) peakuuil. [IpeBpaieHuss OenKOB MHUIM B OpraHHU3Me.
buonorndeckne GpyHKIuN OENKOB.

Teopernyeckue 0CHOBBI XMMHUM

Crpoenue BemectBa. CoBpeMeHHas MOJEIb CTPOEHHUS aroMa. OJIEKTPOHHAs
KoHpurypauus aroma. OchosHoe u 6030yacoennvie cocmosanus amomos. Knaccupukanus
XMUMHYECKUX JIIEMEHTOB (S-, P-, d-amemeHThl). OCOOCHHOCTH CTPOCHHUS HSHEPreTHYECKUX
ypoBHei atomoB O-amemeHTOB. Ilepuojuyeckas cucTeMa XHMHUYecKux odnemeHtoB J[.
MenpaeneeBa. ®@usnueckuii cmbici [lepuoanueckoro 3akona .M. Menneneesa. IlpuunnHbl 1
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB 2JIEMEHTOB M MX COEAMHEHHH 110 MEPHOJaM U IPYyIIaM.
DNEeKTpOHHAsA TPUPOJIAa XUMHUUYECKOW CBSI3U. DJIEKTPOOTPHUIATENIBHOCTh. Buabpl XUMHUYECKOM
CBsI3U (KOBaJIEHTHAas, MOHHAs, MeTauIndecKas, BOJOPOJHAs) U MEXaHU3Mbl ee 00pa3oBaHUS.
Kpucmannuueckue u amopguovie ewgecmea. Tunvl Kpucmaniiuyeckux peuiemox (amomHasi,
MOJeKYIAPHAs, UOHHAS, Memaliudeckas). 3asucumocms @uauieckux ceolucme eewecmea om
muna Kpucmaniuyeckol pewemxu. IIpuauHbl MHOr00Opa3usi BEIIECTB.

XuMuyeckue peakuuu. I'omoreHHsle U rereporeHHble peakuuu. CKOpOCTb peakliuu, ee
3aBHCHUMOCTb OT Pa3JIMYHbIX (DAKTOPOB: MPUPOABI PEarupyrolux BEIIECTB, KOHIIEHTPAIUH
pearupyromux BeUIeCTB, TEMIepaTyphl, IUIOMIAAM PEAaKUUOHHONW IOBEPXHOCTH, HAJIWYHUS
KaTtanuzaropa. Poib katanu3aTopoB B IpUPOAE U MPOMBIILIEHHOM Mpou3BojcTBe. OOpaTUMOCTh
peakiuii. XUMHUYECKOE pPaBHOBECHE M €r0 CMEUICHHE MOJ JACWCTBHEM pPAa3IMYHBIX (aKTOPOB
(KOHIIEHTpalMs peareHTOB WM MPOAYKTOB peakluH, JaBIeHUE, TeMIlepaTypa) Ui CO3JAaHus
ONTUMAJIBHBIX YCIOBUI MPOTEKAHUSI XUMUYECKUX MPOLECCOB. JJucnepcuvie cucmemsl. Ilonsamue
0 konnouoax (3onu, eenu). Mcmunnvie pacmeopwvi. Peakuuum B pacTBopax 3JEKTPOIUTOB. pH
pacTBopa Kak IOKa3aTelb KUCIOTHOCTU cpenabl. ['maponu3 coneid. 3HaueHUE TUapoiu3a B
O6uonornyeckux OOMEHHbBIX mporeccax. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIUU B



pUpOJIe, MPOU3BOACTBEHHBIX MpPOIECCaX M KUZHEACSATENbHOCTH OpraHu3MoB. OKHUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEHIECTB — METAJLIOB TJABHBIX U MOOOYHBIX MOJTPYIII
(Menp, >Kene30) M HEMETa/lIOB: BOJOPOJAA, KUCIOpOJa, TaJloreHOB, cephl, a3oTa, ¢ocdopa,
yriepoaa, KpeMHus. Koppo3us MeTayuioB: BHIBI KOPPO3HH, CHOCOOBI 3alMThl METAJUIOB OT
KOppo3uu. Onekmponuz  pacmeopod u  pacniagos. Illpumenenue  snexkmponuza 8
NPOMBIULTIEHHOCTU.

XumMus 4 )KU3Hb

Hayunbie meroapl mo3HaHus B XuMuU. McTOuHMKK Xumuuyeckor wHPopmanmu. [Touck
uH(pOpMallK 10 Ha3BaHUSAM, UIACHTU(PUKATOpPaAM, CTPYKTYpHBIM (opmyrnam. MojaenupoBaHue
XUMHUYECKHMX IPOLIECCOB U SIBICHUM, Xumuyeckuii aHaiu3 u cuHme3 KaK METOJbl HAy4YHOI'O
MTO3HAHMUSL.

Xumus u 310poBbe. JlekapcTBa, (hepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOIBI.
[IpoGiieMsbl, cBsi3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX MpernapaToB. BpeaHble MpUBBIYKU U
dakTophl, paspylIaroIIue 310pOBbe (KypeHue, YIoTpeOJeHHe alKorojs, HapKOMAaHUs).
Panmonansnoe nutanue. /luwesvie 0o6asxu. OcHogvl NUWEsot XUMUL.

XvMUs B MOBCEAHEBHOW XU3HU. Moromue u unctsnme cpeacrsa. Cpedcmea 60pbovl ¢
ObLIMOBLIMU  HACEKOMBIMU:  peneileHmyl, uHcekmuyuovl. CpeacTBa JHUYHOM TUTHEHBI U
kocmeTuku. [IpaBuna Ge3omacHoOW pabOTHI C €IKUMH, TOPIOYMMH U TOKCHYHBIMHU BEIIECTBAMH,
CpeacTBaMU OBITOBON XUMUHU.

XUMHS U CeIbCKOE XO35MCTBO. MUHEpalibHbIe U opraHuyeckue ymoopenusi. Cpencrtpa
3aIUTHI PACTEHUM.

Xumuss U dHepretuka. llpupoaHsle HCTOYHMKM yriaeBomoponos. IlpuponmHeii u
NOMYyTHBIA HEe(TSAHON Tas3pl, UX COCTaB M HUcHoib30oBaHue. CoctaB HepTH U ee mepepadboTka.
Hedrenponykrsl. OkraHoBoe uuciao Oen3uHa. OxpaHa OKpyKawolled cpeabl IpH
HedTenepepabOTKe U TPAHCHOPTHUPOBKE HEPTENPOAYKTOB. AJIbTEpHATHBHBIE MCTOYHUKH
DHEPIUH.

Xumusa B crpoutenbctBe. lLlement. berton. I[logbop onTUManbHBIX CTPOUTEIBHBIX
MaTepHaJIOB B PAKTUYECKOM EATEIBHOCTH YEJIOBEKA.

XuUMHA U OKOJIOTHs. XUMUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, Mo4Bbl, aTMOCHEPDI, PIIOPHI U (PayHBI OT XMMHUUECKOTO 3arpsA3HEHHUS.

Yri1y0/1eHHBIH YPOBEHb

OCHOBBI OpraHu4ecKoOi XUMHHU

IlosiBieHHEe M pa3BUTHE OPraHUYECKOM XMMHMHM Kak Hayku. lIpenmer opranudeckoiu
XUMHUH. MeCTO U 3Ha4eHHe OpPraHNYeCKON XMMHH B CUCTEME €CTECTBEHHBIX HayK. B3anMocBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

XHWMHMYECKOE CTPOEHHE KaK IOPSAOK COCIMHEHHMS aTOMOB B MOJIEKYJE COIJIaCHO MX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPHUM XUMHYECKOIO CTPOEHHUS OPTraHUYECKUX
coenuHeHuil A.M. byrtnepoBa. YriepoaHblil ckeleT opraHmdeckoid Mosekyisl. KpaTHocTb
XUMHYECKON CBA3M. 3aBUCUMOCTb CBOWCTB BEIECTB OT XUMHUYECKOTO CTPOECHHS MOJEKYII.
Nzomepust u uzomepsl. [lonsatue o QynHkumonanbHoM rpynne. IlpuHuunsl knaccuduxanuu
OpPraHMYeCKUX COeIUHEHHH. MexIyHapoaHas HOMEHKJIAaTypa M MPUHLUUIB 00pa3oBaHMS
Ha3BAHUN OPraHUYECKUX COCTUHECHUH.

Knaccuukanuss M OCOOCHHOCTH OpPraHUYECKUX peakiuid. PeakIMOHHbIE LIEHTPBI.
IlepBoHavaybHBIE NTOHATHS O TUIIAX U MEXaHU3MAaxX OPraHUYECKUX peakiuil. [ oMonuTudeckui u
TETEPOTUTUIYCCKANA pa3pblB KOBAJICHTHOW XUMHUYECKOW CBs3u. CBOOOTHOpATUKAIBHBIA |
MOHHBIA MexaHu3Mbl peakuuu. [lonsaTue o Hykieoduie u anekrpoduie.

AnkaHbl. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBI METaHa. Sp3-
ruOpuu3anus opouTaneit aromoB yriepoaa. ['omonoruueckuit psit u obmas GopMysa aakaHOB.
CucremaTuueckasi HOMEHKJIATypa ajKaHOB M paJuKalioB. M3oMmepusi yriepoJHOro ckelnera.
dusnueckue CBOMCTBA alKaHOB. 3aKOHOMEPHOCTH M3MEHEHUs (PU3NYECKUX CBOMCTB.
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XVMMHYECKHE  CBOMCTBA  Q@JIKAaHOB: TaJOT€HUPOBAaHUE, JACTUAPHUPOBAHHE, TEPMHUYECKOE
paslioKeHUe, KPEKMHI KaK CIOCOObI TMOMYYEHHUS BaXXHEUIIMX COCIUHEHHUH B OPraHMYeCKOM
cuHTe3e. ['opeHne ankaHoOB KAaK OJMH M3 OCHOBHBIX MCTOYHUKOB TEILIa B IPOMBIIUIEHHOCTU U
obITy. M30oMepu3amus kak crnoco0 MOIydeHUs] BHICOKOCOPTHOrO OeH3MHA. MeXaHU3M peakiiu
cBoOOHOpauKanbHOro 3aMemieHus. [lonyuenue ankanoB. Peakuus Bropna. HaxoxneHnue B
IIPUPOJIE U IPUMEHEHHUE AJTKAHOB.

[uknoankansl. CTpoeHHne MOJEKyd IUKiIoankaHoB. OOmas QopMmynia HUKIOATKAHOB.
Homenknarypa  nukinoankaHoB.  M3oMepuss — LUKIOAJKaHOB:  YIJIEPOJHOTO  CKEJlETa,
MEXXKJIaCCOBAasi, MPOCTPAHCTBEHHAs (yuc-mpanc-nzomepus). Crnenudpuka CBOUCTB IIUKJIOATKAHOB
C MaJIpIM pa3MepoM IuKJja. Peakuyu npucoeMHeHNs U paluKaJbHOTO 3aMEILEHUS.

AJIKEHBI. DJGKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY/Ibl OTHICHA. SP°-
ruOpuau3anysi opoUTanell aToMOB YIiaeponaa. G- M T-CBs3u. ['omMonormueckuit psu u oOmas
dopmyna ankeHoB. Homenkiatypa ankeHoB. M3oMepusi ainkeHOB: YIVIEPOAHOIO CKeJNeTa,
NOJOKEHHUSI KPAaTHOM CBSI3M, IPOCTPAHCTBEHHAst (yuc-mpanc-u30MepHsi), MEKKIACCOBAsL.
dusnueckue CBOMCTBAa anKeHOB. Peakuuu 5>IeKTPOQUIBHOIO NPUCOEAMHEHHMs KakK Crocol
NoJy4YeHus: (PYHKIMOHAIBHBIX MPOU3BOIHBIX YIIIEBOAOPOaOB. [IpaBmio MapKkOBHHKOBA, €ro
3JIEKTpOHHOE OOOocHOBaHue. Peakuuu oxucieHus u nonuMepuszauuu. [lomudTuien kak
KPYIMTHOTOHHAXHBIM MPOJIYKT XMMHUYECKOTO MpOHM3BOJCTBA. [IpomblnuieHHbIe U Ja00paTOpHbIE
crocoObl NOJYYeHUs1 AIKEHOB. /Ipasuno 3atiyesa. IIpuMeHeHne aaKeHOB.

Ankanuensl. Knaccupuxanusi anakaJueHOB 10 B3aUMHOMY DACIIOJIOKEHHIO KPAaTHBIX
cBsizeil B Mousiekylne. OCOOEHHOCTH 3JIEKTPOHHOIO M MPOCTPAHCTBEHHOI'O  CTPOCHMS
COMPSDKCHHBIX ankamueHoB. OOmas ¢opmyna ankaaueHoB. HoMmeHkiatypa W u3oMepus
ankaaueHoB. du3nyeckue CBOMCTBA aJIKaJIMEHOB. XMMHUUYECKNE CBOWCTBA AJIKAJIMEHOB: PEAKIIUU
IpUCOEANHEHNs (THAPUPOBAHUE, TAJIOI€HUPOBAHME), TOPEHHUS U MoJuMMepu3anuu. Bxian
C.B. JlebGeneBa B ImoJyueHHE CHHTETHYECKOrO Kayudyka. BynkaHuzanus kaydyyka. PesuHa.
MHuoroo0pa3ue BHUJIOB CUHTETHMUYECKHUX KaydyKoB, UX CBOHCTBa U mnpumeHeHue. llomyuenue
AJIKaJINECHOB.

AJNKUHBL. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl aleTHJIeHa. SP-
ruOpuu3anys opouTaneit aroMoB yriepoaa. ['omonoruueckuil psa u odmas popMyiia alKHHOB.
Homenknarypa. M3omepusi: yriepoIHOro CKenera, MOJ0KEHHUSI KPaTHOW CBSI3HM, MEXKKJIAcCOBasl.
Puznyeckue CBOMCTBA ATIKMHOB. XUMUYECKUE CBOMCTBA AIKMHOB: PEaKLUU ITPUCOECANHEHNS KaK
croco0 MoJyuyeHus MOJIMMEPOB U JIPYTUX MOJE3HBIX MPOAYKTOB. Peaxkyuu 3amewjenus. I openue
aleTWIEHAa KaK MCTOYHHUK BBICOKOTEMIIEPATYpHOTO IIJIAMEHM JJI CBAapKH M PE3KM METAIIIOB.
[TonyueHue aneTuaeHa NUPOIU30M METaHa U KapOUAHBIM MeToAoM. [IpuMeHeHue aieTunexa.

Apensl. Ucmopus omkpwuimus 6enzona. COBpeMEHHbIE MPEACTaBICHUs 00 3JIEKTPOHHOM
U IMPOCTPAHCTBEHHOM CTpO€HMHM OeH3oia. V3omepuss M HOMEHKJIaTypa TrOMOJIOroB O€H307a.
Obmas ¢opmyna apeHoB. dusnueckue cBoiicTBa OeH3osa. XHMHUYECKHE CBOWCTBa OeH307a:
peakuuu ANEeKTpPo(UIbHOIO 3aMelleHusl (HUTpOBaHHWE, TaJOreHUpPOBaHHE) KaK CIoco0
NOJY4YeHUs] XUMHUYECKUX CpEACTB 3allUThl PACTeHUH; MpHCOeNUHEHHUs (TUAPUPOBAHMUE,
raJIOTeHHPOBAHNE) KaK JI0Ka3aTeIbCTBO HEMpPEENbHOIO Xapakrepa OeHzona. Peakuus ropeHus.
[Tonydyenue 6en3ona. OcobenHocmu Xumuyeckux ceoticms mosiyona. BzaumHoe BiIMsSHUE aTOMOB
B MoJieKyse Tonyonia. Opuenmayuonnvie 3¢ppexmor 3amecmumeneti. IlpuMmeHeHe rOMOJIOTOB
OeH3ona.

Crnuptel. Knaccuduxanus, HOMEHKIATypa CHHPTOB. ['oMosiormdeckuil psa U oOuias
dbopMyIna npeaenbHbIX OAHOATOMHBIX cUPTOB. M3omepus. dusndeckre cBONCTBA MpeAesbHbBIX
OJTHOATOMHBIX CIUPTOB. BogopoaHas CBsA3b MEXy MOJEKYJIaMU U €€ BIMSHHUE Ha (PU3NUecKue
CBOMCTBAa CHHUPTOB. XHUMHYECKHE CBOWCTBA: B3aUMOJCHCTBHE C HATPUEM Kak CIOCO0
YCTAQHOBJICHHSI HAJIWYMs THIPOKCOTPYMIBI, C TaJOr€HOBOJOPOJAaMHM KaK CHoco0 MOoIydeHus
pacTBopuUTeNel, BHYTpU- U MEXMOJIEKYJIsIpHas Aeruiparanus. Peakius ropeHusi: COUpThl Kak
toruBo. IlomydyeHue oSTaHona: peakuuss OpOXEHHS TIUIIOKO3bI, THJApaTanus ASTHIICHA.
[Ipumenenue MertaHona M 3TaHosa. DU3MOIIOTHYECKOE [EHCTBHE METAHONA M 3TaHOJa Ha
OpPraHM3M Y€JI0BEKA. DTUJICHIVIMKOJb U TJIULEPUH KaK MPEICTaBUTEIN IPEAEIIbHBIX
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MHOT0aTOMHBIX CIIUPTOB. KauecTBeHHast peakys Ha MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHHE
JUIsl pacliO3HaBaHUs IIMLEPUHA B COCTaBE KOCMETHUECKUX cpelcTB. [IpakTueckoe mpuMeHeHne
STWJICHIIMKOJIA U INIMLIEPUHA.

@enoin. CtpoeHnue Moiiekyisl ¢peHosna. BanmHoe BinsHUE aTOMOB B MoJieKyJie (peHoua.
dusnueckue cBoiicTBa (eHosa. XUMHMUYECKHE CBOMCTBa (peakiuu € HATPHEM, THAPOKCHIIOM
HaTpus, 6pomom). [Tonyyenue penona. [lpumenenue penomna.

Anbnernasl 1 ketoHsl. Knaccudukanus anbaerujoB u keToHoB. CTpoeHne npeaeinbHbIX
QIBJETUAOB. DJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE KapOOHWIBHOW  TPYIIIBI.
['omonoruueckuit psa, odmas Gopmyna, HOMEHKIATYpa U U30MepUsl NPEAeIbHBIX aJbJAETHIOB.
®u3nyecKkue CBOMCTBA MPEIEIbHBIX AIBICTHAOB. XHUMHUYECKHE CBOMCTBA IIPEAEIIBHBIX
JIBJETUOB: THIPUPOBAHNE; KAaUECTBEHHbIE PEAKLUU Ha KapOOHWIBHYIO Tpylmy (peakius
«cepeOpsiHOTO 3epKaiiay, B3aumojeicTBue ¢ ruapokcuaoM menu (II)) u ux npumenenue ass
oOHapyKeHHsl NpeAeTbHBIX albJETUA0B B IPOMBILIUIEHHBIX CTOYHBIX Bojax. llomyueHue
IpElEbHBIX AJIbJETHJIOB: OKUCIEHHWE CIIUPTOB, ruapartanus anetwieHa (peakuus Kydeposa).
TokcnyHocTh anpaeruzioB. IIpumenenue ¢opmanbpaeruia M - aneranblerujga. ALETOH Kak
npejcTaBuTeNlb KeTOHOB. CTpoeHue MoiieKynbl aneToHa. OcoOEHHOCTH peaklUuu OKUCIECHUS
aneroHa. [Ipumenenue anerona.

Kap6onoBeie kucnorsl. Knaccudukanus u HOMEHKJIaTypa KapOOHOBBIX —KHCIOT.
CrpoeHre  mpelenbHbIX  OAHOOCHOBHBIX  KapOOHOBBIX  KHCIOT.  OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIIBbHOM rpynmbl. ['oMomorudeckuit psaa u oomas popmyna
OpeJeNbHbIX OIHOOCHOBHBIX KAapOOHOBBIX KHCIOT. (Pusnyeckue CBOMCTBa MpPEIeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XHMMHUYECKHE CBOMCTBA MpPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KMCJIOT (peaklMu C MeTalljlaMHd, OCHOBHBIMU OKCHIAMH, OCHOBAHUSIMHU M COJISIMH)
KaK TOJTBEP)KJICHHE CXOJICTBA C HEOPTaHWYECKUMHU KHUCIOTaMH. Peakius sTepudukanum u ee
oOparumocTh. BnusHue 3amecTuteneil B YIVIEBOJAOPOJHOM paJMKale Ha CHIIy KapOOHOBBIX
KACIOT. OCOOEHHOCTH XMMHYECKHX CBOWCTB MYPaBbHHOU KHCIOTHL [lonmydeHue mpenenbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHE aJKaHOB, AJKEHOB, IEPBUYHBIX CIIHPTOB,
anbaeruoB. Baxuelmue mnpeacraBUTend KapOOHOBBIX KHCJIOT: MypaBbHUHas, YKCYCHas M
OeH3oiHas. Beicmime mnpenenbHblE M HENpelelbHble KapOOHOBBIE KHUCIOTHL. Onmuueckast
uzomepus. Acummempuyeckuti amom yenepooa. IlpumeHeHrne kapOOHOBBIX KHCIIOT.

Cnoxubple »3¢upsl u kuppl. CTpoeHME U HOMEHKJIATypa CJIOXHBIX 3(HUPOB.
Me:xxknaccoBas U30Mepusi ¢ KapOOHOBBIMU KucIOTaMH. CriocoObl MOTYYEHHsI CII0KHBIX 3(PHUPOB.
OO6parumocth peakuuu HTepudukanuu. IlpumMeHeHne CloXHBIX 3(QHUPOB B MHUIIEBOH H
nap@roMepHON NPOMBINUIEHHOCTH. JKUpBl Kak ClOXHbIE 3(Upbl T[NIHIEpUHA U BBICIIUX
KapOOHOBBIX KHCIOT. PacTuTenbHble M JKUBOTHBIE JKUPBI, MX cocTaB. dusznyeckre CBONUCTBA
KUPOB. XMMHUYECKHUE CBOMCTBA XUPOB: T'MAPUPOBAHUE, OKUCIEHUE. ['MAPOIN3 MM OMBUICHUE
KHUPOB KaK CIOCOO MPOMBIIUICHHOTO TIOJIyY€HHUs] COJIeH BBICIIMX KapOOHOBBIX KHCIIOT.
[Tpumenenue xupoB. MbLII4 Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. MoOroIIie CBONCTBA MbLia.

Vraesoasl. Knaccudukanus yraeBojgoB. dusnyeckue CBOHCTBA W HaXOXKIACHUE
VIJIEBOJOB B IMpHpoAe. [roko3a Kak anbJeruaocnupr. XUMHYECKHE CBOWCTBA TJIFOKO3bI:
ayuauposanue, aikKuIuposanue, ClIipToBoe U MOJOYHOKUCIIOE OpokeHre. DKCIepUMEHTalbHbIe
JI0Ka3aTeNbCTBA HAJTMYUS allbJETUIHOW U CIIUPTOBBIX IpyMHN B Iutoko3e. [lonydeHne riroKo3bl.
@pykmosa Kak uzomep enokosvl. Puboza u Oesoxkcupuboza. BaxHeilimme aucaxapuibl
(caxapo3sa, 1akmo3a, Maibmosa), uX CTpoeHue u (pu3nyeckue cBOMCTBA. [ MOponn3 caxapossl,
J1aKmo3bl, manbmo3vl. Kpaxman M LeUIon03a Kak OMOJIOTHYEeCKHE MOJIUMEphl. XUMHUECKue
CBOICTBa Kpaxmaia (THAPOJIN3, KaueCTBEHHAs! peaklus ¢ MOJ0M Ha Kpaxmall U ee IpUMEHEHHe
JUIs OOHApy>KeHHMsI Kpaxmaja B MPOAYKTaX MHTaHUS). XUMHUYECKHE CBOMCTBA IIEIUTIONO3BI:
TUApONN3, 00pa3oBaHue CIOXKHBIX 3¢hupoB. IlpuMeHnenue u Ouosornyeckas pojb YIIeBOJOB.
OxucneHue yrieBofoB — HCTOYHHUK SHEPTHU KHUBBIX OpraHu3MoB. [ToHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IIPUMEpE alleTaTHOTO BOJIOKHA.

Wnentudukanus opraHM4ecKuX coeAMHEHUU. ['eHeTHueckas CBsI3b MEXIYy KilaccaMu
OpPraHMYECKUX COECTUHEHU.
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Awmwunsbl. [lepBudHbIe, BTOpUYHBIE, TPETHYHBIE aMUHBI. Kitaccuukarysi aMMHOB IO THITY
VJIACBOMOPOAHOTO pajuKaia ¥ YHUCIYy aMUHOTPYII B  MOJIGKyJe. OJEKTPOHHOE |
IPOCTPAHCTBEHHOE CTPOCHUE NPECIbHBIX aMUHOB. DU3NYECcKHe CBOMCTBA aMIHHOB. AMUHBI KaK
OpPraHWYECKHE OCHOBAHUS: PEaKIMU C BOJOH, KHcIoTaMu. Peakius ropeHus. AHWUIMH Kak
NPECTaBUTENIb ApOMATHYECKUX aMHHOB. CTpoeHHe aHWIHHA. [[pUYrMHBI OCIIa0IeHUs] OCHOBHBIX
CBOICTB aHWJIMHA B CPABHEHUH C AMUHAMU MPEICTBHOTO psifa. XUMHYECKUE CBONCTBA aHUJIMHA:
B3aUMOJICHICTBHE C KHCJIOTaMH, OpOMHOW BOJOW, oOKucieHue. [lodydeHne aMuHOB
ATKWIMPOBAHHEM aMMHAKa U BOCCTAHOBIICHHEM HUTPOMPOM3BOJHBIX YIIIEBOAOPOIOB. Peakius
3unuHa. [IppMeHeHre aMUHOB B (hapMarieBTHUECKOW MMPOMBIIUICHHOCTH. AHUIUH KAK Cblpbe OJis
npou3eo00cmea aHunuHosvlx kpacumerneil. Cunmeswl Ha OCHO8e AHUIUHA.

Amunokucinorel u Oenku. CoctaB U HoMeHKkiartypa. CTpoeHHEe aMHHOKHUCIOT.
[oMonmornyeckuit psifi TpeneabHBIX aMUHOKHUCIOT. M30Mepusi npeoeivHvlX aMUHOKUCTIOM.
dwusnyueckue CBOWCTBA TPEACTbHBIX aAMHUHOKHCIOT. AMHHOKHUCIOTHI Kak aM(OTepHbIC
oprannueckue coequHenus. Cuares nentuaoB. [lentunnas cBs3p. buonornueckoe 3HaueHUE a-
aMHHOKUCIIOT. OOJIaCTH NPUMEHEHUS aMHHOKHUCIOT. Benku Kak NpHpoIHBIE OHONOIMMEPHI.
CocraB u crpoeHue OenkoB. (JCHOBHble AMUHOKUCIOMbL, 00paszyiowue Oenky. XAMHYECKHE
CBOMCTBA OEJKOB: THAPOJIU3, JCHATYpAallUsi, KA4eCTBCHHbIC (LBETHBIC) PEAKIMH Ha OCIKH.
[TpeBparenuss OEIKOB UM B opraHu3zMe. buonorunueckne QpyHkuuu O0enkoB. Jocmudicenus 8
UBYYEHUU CIMPOEHUs U CUHMe3d DelKO8.

Azomcoodepocawue cemepoyuxiuyeckue coeourenusi. Iuppon u nupuoun. 21eKmpoHHoe
cmpoenue,  apoMamuyeckuti  Xapakmep, pasiutue 8 NpPOSIGIeHUU  OCHOBHBIX — CGOUCMS.
Hyxneunosvie kuciomol: cocmag u cmpoenue. Cmpoenue nHykieomudos. Cocmae HyKieuHo8blxX
kucrom ([[HK, PHK). Poib HYKI€UHOBbIX KUCIOM 8 ICUZHEOesIMeNbHOCU OP2AHUZMOS.

Bricokomonekynsipable  coenuHeHus. (OCHOBHBIE TOHSTHS  BBICOKOMOJEKYJISPHBIX
COCJMHECHUN: MOHOMEp, TIOJHMMEpP, CTPYKTYPHOE 3BEHO, CTEHCHb  IOJIMMEPH3AIIUH.
Knaccudpukanus momumepoB. OCHOBHBIE  CIOCOOBI  MOJIYYCHHS  BBICOKOMOJICKYJISIPHBIX
COCIMHEHUI: peakIuu NoJuMepu3aluu U noidukoHaeHcauuu. CTpoeHHe U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTH CBOMCTB IMOJIMMEPOB OT CTPOCHHSI MOJICKYN. TepMOIUIaCTUYHBIC H
TEPMOPEAKTUBHBIE TMOJUMEPHL. [Ipogodswyue opeanuueckue noaumepwvl. Komnosumuule
mamepuanvl. Ilepcnekmugvl  UCNONBL3068AHUSE KOMRO3UMHBIX Mmamepuanos. Kiaccupukamus
BOJIOKOH. CHHTeTHYeckre BoJIOKHA. [lonmddupHbie M MoluaMuaHbIe BOJOKHA, UX CTPOEHHE,
cBoiicTBa. [IpakTHyeckoe WCIOIB30BAaHUE BOJIOKOH. Cunmemuueckue NAeHKU: U3OIAYUSL OJisl
npoB80008, MeMOPaHvl 0l ONpecHeHUst 800bl, 3aUUmMHble NIeHKU O]l ABMOMOOUTel, NIacmblpl,
xupypeuueckue nossizku. Hoevle mexnonoeuu oanvheluieco co8epuleHCmME08aHUS NOTUMEPHBIX
Mamepuanos.

Teopernyeckue 0CHOBBI XMMHUM

Crpoenune BeuniectBa. CoBpeMeHHass MoJielb CTPOEHMsI aroma. Jlyamusm siekTpoHa.
Keanmosvie uucna. Pacnpenenenue 31€KTPOHOB MO SHEPTETUUECKUM YPOBHSIM B COOTBETCTBHUU C
NPUHILIMIIOM HauMEHbIIEH SHepruu, npaBwioM XyHaa u npuHounoM [laymu. OcoOeHHoCTH
CTPOEHHS SHEPreTUUYECKUX YPOBHEH aTOMOB d-371eMEHTOB. DIIEKTPOHHAS KOH(UTYpalus aToMa.
Knaccupukaims XUMHYECKHX 3JeMEeHTOB (S-, P-, d-amemenThl). OCHOBHOE M BO30YKICHHBIE
COCTOSIHMSI aTOMOB. BaneHTHble anekTpoHbl. [lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB
.M. Menneneea. @usznueckuii cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipuunnsl
¥ 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB U UX COCIMHEHHH IO TIEPUOIaM U TPYIIIIaM.
MupoBo33peHueckoe u HayuHoe 3HadueHue Ilepumommueckoro 3akona J[.M. Menneneesa.
IIpoenosvl /]. . Menoeneesa. Omxpvimue HOBbIX XUMULECKUX DTIEMEHMNOS.

DNEeKTpOHHAsl MPUPOJAa XMUMHYECKOM CBSI3H. DJIEKTpOOTpHUILIaTebHOCTh. KoBaleHTHas
CBS3b, €€ PA3HOBUJIHOCTU M MEXaHU3Mbl 00pa3oBaHMUs (OOMEHHBIM U JOHOPHO-aKUENTOPHBIN).
HNonnass  cBsa3p.  Metammuueckas  cBs3b.  Bojopoanass  cBsi3b.  Meowcmonekynsaphovie
83AUMOOeCMBUL.
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Kpucrannuueckue u amopdHsie BemecTBa. THUIBI KPUCTATUIMUECKUX PEHIETOK (aTOMHas,
MOJICKYJISIpHAsI, MOHHAS, METAILTUYECKast). 3aBUCUMOCTh (DU3MYECKHUX CBOMCTB BEIIECTBA OT THIIA
KpucTaJInueckor pemetku. [Ipuunnel MHOrooOpasus BemiectB. CoBpeMEHHBIE MPEICTABICHUS
0 CTPOCHUU TBEPABIX, )KUAKUX U Ta3000pa3HBIX BEIIECTB. JKuOKUe KPUCALbL.

Xumuueckue peakuuu. ['oMoreHHbsle U rereporeHHble peakuuu. CKOpOCTh peakluu, ee
3aBHCUMOCTh OT pa3IM4YHBIX (PAKTOPOB: MPHUPOIBl PEArHPYIOIIUX BEIIECTB, KOHIEHTPAIUU
pearupyromux BellecTB, Temmneparypbl (mpaBuio Bant-I'odda), mmomanu peaknuoHHOI
NIOBEPXHOCTH, HAJIWYUS Karalau3aTopa. ODHEPrusi aKTUBALMU. AKMUBUPOBAHHBIL KOMNIEKC.
KaranusaTtops! u katanus. Poisib KaTaJIn3aTOPOB B IPUPOJE U MIPOMBIIIIIEHHOM IIPOU3BOJICTBE.

Ilonamue 06 swmanvnuu u sumponuu. Inepeus [uboca. 3akon I'ecca u creacTBus u3
Hero. TemnoBeie 3pPexThl XUMUYECKUX peakuuii. Tepmoxumuueckue ypaBHeHus. O6paTUMOCTh
peakuuii. Xumudeckoe paBHoBecue. CMeIIEHHE XUMHUYECKOTO PaBHOBECHUS I0J] JCHCTBUEM
pa3iauuHbIX (AKTOPOB: KOHICHTPAIMM pEareHTOB WM TPOAYKTOB pEaklMH, JaBIICHUS,
Temneparypsbl. Pojib cMellieHus: paBHOBECUS B TEXHOJIOTMUECKUX MPOIIECCAX.

HucnepcHbie cuctembl. Konnouonsie cucmemol. VIcTuHHBIE pacTBOphl. PacTBOpeHue Kak
dusuko-xumMmuyeckuii mporecc. CriocoObl BEIpaKeHUsT KOHIIEHTPAIIMH PACTBOPOB: MAacCOBast OIS
PacTBOPEHHOTO BEUIECTBA, MOIAPHAS U MOJANbHAA KouyeHmpayuu. Tump pacmeopa u
mumpoeaHue.

Peakuun B pacTBOpax 3neKTpoauToB. KauecTBEHHbIE peakUUMUW Ha HMOHBI B PacTBODE.
KucnoTHO-OCHOBHBIE B3aMMOJACUCTBUS B pacTBopax. AMGOTepHOCTb. MoHHOe npoussedeHue
600bl. Booopoonwiii nokazamenv (PH) pacmeopa. T'maponus coseii. 3HaueHHEe THAPOJIHM3A B
Ounonoruuecknx oOMeHHBIX nporeccax. [lpuMenenue ruponnsa B IPOMBIIIIIEHHOCTH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IPUPO/IE, MPOU3BOACTBEHHBIX MTPOLIECCaX
U KU3HEJESATEIIbHOCTH OPraHu3MOB. OKuUCIUMenbHO-60CCMAHOSUMENbHbIL NOMEHYUANL CPeobl.
Huacpamma Ilyp6>. lloBenmeHue BeliecTB B cpenax ¢ pasHbIM 3HadeHuem pH. Meromabl
AIIEKTPOHHOTO U 91eKmMpOHHO-uoHHo20 OanaHca. [ajbBaHMuYeCKHUH d3JeMEHT. XUMHYECKHE
UCTOYHUKU TOoKa. Cmanoapmmubulii 8000poOHbIll 21eKmpod. CmaHOapmHblll  21eKmMpOoOHbIl
nomenyuan cucmemvl. Pao cmanoapmmueix onekmpoonvix nomenyuanos. Hanpaenenue
OKUCIUMENIbHO-80CCNAHOBUMENbHBIX peaKkyuli. IJIEKTPOIU3 PACTBOPOB U PACILIABOB COJIEH.
[IpakTHueckoe NPUMEHEHHUE 3JIEKTPOIM3a JJs MOJYyYEHUS UIeIOYHBIX, IIETOYHO3EMENbHBIX
METAIIJIOB U amtoMuHUsA. Koppo3usi MeTaioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJIOB OT
KOPpO3UH.

OCHOBBI HEOPTraHNYeCKOH XUMHUH

OO6mas xapakrepuctuka 3neMeHToB [A—IIIA-rpynn. Okcuabl U NEpOKCHIBI HATPUSA U
kanus. PacrozHaBanue kaTMOHOB HaTpusl U Kanusa. Coilu HAaTpHsl, Kajaus, KaJblus U MarHus, Ux
3HaYeHWE B NPUPOAE M KU3HM UeJIOBeKa. JKecmKkocmb 600bl U CHOCOObL ee YCMpAHeHUs.
Komnnexcnvle coedunenus anomunus. Anomocunuxkamaot.

Mertamnel IB-VIIB-rpynn (Menp, LMHK, XpoM, Maprasen). OCoOE€HHOCTH CTPOEHHS
atoMoB. O6mue ¢usndeckue u xuMmuueckue cBoiicra. [lonyyenne u npumenenue. Okcuabl U
THJIPOKCUB 3THUX METAJIOB, 3aBUCHUMOCTb HMX CBOICTB OT CTENEHHM OKHCICHMS HJIEMEHTA.
Baxneiimme conu. OKHCIUTENBHBIE CBOMCTBA COJEM XpOMa M MapraHia B BBICIIEH CTENEHU
oKHcNeHUs. Komnuexkcuvie coeouHeHus Xxpoma.

O6bmas xapakrepuctuka sneMeHToB [VA-rpynmnbl. CBoiicTBa, MOIyYeHHE U MPUMEHEHNE
yras. CuHTe3-Ta3 Kak OCHOBA COBPEMEHHOH MpPOMBIIUIEHHOCTH. AKTUBHPOBAaHHBIA yrojib Kak
azncopOeHnt. Hanocmpykmypul. Mupogvie docmudicenusi 6 odracmu co30aHusi HAaHOMamMepuaos.
OnexmponHoe cmpoeHue MONeKyabl y2apHo2o 2asa. llonyuenue u npumenenue yeapno2o 2asa.
Buonorndeckoe neictBue yrapHoro rasa. KapOuapl kaiabplus, amoMUHNAA 1 kere3a. KapOoHaTsl
U TunpokapoboHatel. Kpyeosopom yenepooa 6 dacugoli u Hexicugou npupooe. KadecTBeHHas
peakuus Ha KapOoHaT-WOH. (DHU3MUECKMe M XUMHYECKHe CcBoilcTBa KpemHMsA. CuiaHel U
cumniuasl. Oxenn kpemuus (IV). KpemaneBsie kucioTel u ux conu. CHIMKaTHBIE MUHEPAJbI —
OCHOBA 3€MHOM KOPBL.
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O6mras xapakTepuctuka 3nemMeHToB VA-rpynmbel. Hutpuasl. KadecTBeHHas peakmus Ha
MOH aMMOHUS. A30THasi KHCIOTa Kak OKUCIUTeNnb. HuTparbl, ux Qusnueckue M XUMHUYECKUE
cBoiicTBa, mpuMeHeHne. CBolcTBa, osrydeHue u npuMenenne pochopa. @ochun. ocdopHbie
u nnonudocopHbie KUCIOTHL. bronornueckas pois pocdaros.

Oo6mas XapaKTepUCTHKA AJIEMEHTOB VIA-rpynmsl. Ocobble CBOICTBa
KOHIICHTPUPOBAHHON CepHOM KHCIOThL. KayecTBeHHBIE peakuuu Ha cynbua-, cyabpur-, u
cynbdaT-HuOHBI.

OOmast xapaktepuctuka s1aemMeHToB VIIA-rpynmel. OcoOGeHHOCTH XHMMHH  (hTOpa.
['amoreHoBogopobl M WX TONy4YyeHHE. [ajJoreHOBOJOPOJHBIE KHUCIOTBI M HX  COJH.
KauecTBeHHbIE peakuu Ha TajJoreHuA-uoHsl. Kuciopojconepkaliye COEIUHEHHS XJIOpa.
[IpuMeHeHre raJloreHoB M MX BaKHEUILINX COCTUHEHMI.

Bnacopoousie cazvl. [lpumenenue 61a20pooHbIX 2A308.

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOAHBIX COEIUHEHH,
BBICILIX OKCHUJIOB U TMIPOKCH/IOB.

Wnentudukanus HEOpraHU4eCKUX BEUIECTB U HOHOB.

X¥MHS M )KU3Hb

Hayunbie mMeTonbl mo3Hanus B XuMuu. Mcrounuku xumudeckoid mHpopmanuu. Ilouck
uH(pOpMAIlMK 110 Ha3BaHUSAM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM QopMmyiaM. XUMUYCCKHMA
aHaJIu3, CUHTE3, MOJCIMPOBAHUE XMMHYECKUX IPOLIECCOB U SIBICHUI KaK METOJbl HAay4HOI'O
no3Hanus. Mamemamuueckoe MoOeruposanue NPOCMPAHCMBEHHO20 CMPOEHUsT MOJEKY]l
opeanuueckux eeugecms. CospemerHbvle PU3UKO-XUMUYECKUE MeMOObl YCMAHOBIEHUS COCMAsa U
CMPYKMYpbl GeUjecms.

Xumus U 310poBbe. JlekapcTBa, PepMEHTBI, BATAMHHBI, TOPMOHBI, MUHEPAJIbHBIC BOJIBI.
[IpoGnemsbl, CBsi3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX IpenapaTtoB. BpenHble NMPUBBHIYKU U
dakTopbl, paspylIaIIUe 370pOBbe (KypeHHe, yHoTpeOJeHHe alKoroyis, HapKOMaHUs).
PanmonansHoe nutanue. [Tumessie 1o6aBku. OCHOBBI MUIIEBON XUMMUMU.

Xumus B MenunuHe. PazpaboTka nekapcTB. XUMHYECKUE CEHCOPBI.

XuMUg B TOBCEAHEBHOW JKU3HU. MOIOIIME M YHUCTSIIME CPEACTBA. PeneiieHTsl,
uHCeKTUIUABL. CpencTBa JUYHON TUTHEHBI W KocMmeTukH. [IpaBuna Oe3omacHoil paboOTHI ¢
€JIKUMH, TOPIOYMMH U TOKCUYHBIMHU BEIIECTBAMHU, CPEACTBAMHU OBITOBOM XUMUHU.

XuMUsL U CelbCKOoe XO034icTBO. MuHepallbHble U OopraHudeckue ynoopenus. Cpencrsa
3alIUThl PACTEHUM.

Xumus B mpombinuieHHOCTH. OOIIMe NpeacTaBleHUs O MPOMBIIIIEHHBIX CHOCc00ax
MOJIYYCHUS XUMUYECKUX BEIIECTB (Ha MpUMEpe MPOHM3BOJCTBA aMMHAaKa, CEPHOM KHUCIIOTHI).
[IpombiniieHHass opraHudeckas xuMmusa. Celppe I8 OPraHUYECKOM TPOMBIIIIIEHHOCTH.
[IpoGnema OTX0AOB M TMOOOYHBIX MPOAYKTOB. Hambosiee KpymHOTOHHA)KHBIE MPOU3BOJICTBA
OpraHMyeckux coeauHeHuil. YepHas u 1BeTrHas Metatyprus. CTEKIO W CUJIMKaTHas
MPOMBIIIEHHOCTb.

Xumusg U dHepretuka. [IpupoaHble HMCTOYHUKM  yriieBoaopoAoB. Ilpupoansii u
MOMYTHBIA HEPTSIHOM Ta3bl, UX cOCTaB U Hcmnojb3oBaHue. CocrtaB HedTH W ee mepepaboTka.
Hedremponyktel. OktanoBoe umcino OensuHa. OxpaHa OKpyXawlled cpeapl MpH
He(remepepabOTKE U TPAHCTIOPTUPOBKE HEPTEMPOIYKTOB. AJIBTEPHATUBHBICE HCTOYHUKH
SHEPIUHU.

Xumuss B ctpoutenbctBe. llemenT. beron. IlonbGop onTHManbHBIX CTPOUTENBHBIX
MAaTEepUAJIOB B IPAKTUYECKOM AEATEIIBHOCTH YEIOBEKA.

XHUMUA ¥ 3KOJIOTHSI. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEAbl U €ro MOCIEACTBHUS.
Oxpana rugpocdepsl, MouBbl, aTMOChEPHI, PIOPHI U (hayHbI OT XUMHUUECKOTO 3arps3HEHHUS.

Tunel pacyeTHbIX 321a4:
Haxoxxaenue MonekynsipHOH (opMysbl OpraHMYECKOro BELIECTBA MO €ro IJIOTHOCTH U
MAaCCOBBIM JOJIAAM 3JIEMCHTOB, BXOJAIIUX B €TI0 COCTAaB, WX 110 IIPOAYKTaM CropaHus.
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PacdeTs MaccoBoli 10H (MacChl) XUAMHUYECKOTO COCTMHEHUS B CMECH.

Pacuersl Macchl (0ObeMa, KOJMYECTBA BEILIECTBA) MPOAYKTOB PEAKIMU, €CIH OJHO U3
BEIIIECTB JJaHO B M30BITKE (MMEET MPUMECH).

PacdeTrsl MaccoBo# miM 0ObEMHOW JTOJM BBIXOJIA MPOAYKTA PEAKIUU OT TEOPETHUECKU
BO3MOXHOTO.

Pacuets! TeroBoro a¢dexra peakimu.

PacdeTsl 00beMHBIX OTHOIICHUH ra30B MPH XUMUYECKUX PEaKIUIX.

Pacuets! Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKLIUH, €CIIH OIHO M3
BEIIIECTB JIaHO B BUJIC PaCTBOpPA C ONPEICIICHHONW MacCOBOM JI0JIeH paCTBOPSHHOTO BEUIECTBA.

TeMbl NPaKTHYECKUX PadOT
10 kaacc

Pacnio3naBaHue 11acTMace v BOJIOKOH.
Pemenne skcnepuMeHTANIbHBIX 3a71a4 110 TeMe «['eHeTnueckas CBsi3b MEXAy KilaccaMu
OPraHUYECKUX COCTUHEHUI.

11 kaace

W nenTudukamnyst HEOPraHUIECKUX COSTMHEHUH
[Tony4yenue, coOupanue U paclio3HaBaHUE ra3oB

3. TemaTu4yeckoe IUIAHHPOBaHME C YKa3aHHMEM KOJHYECTBA 4YAacCoB,
OTBOJUMBIX HA OCBOEHHE KAKI0H TeMbI

10 kaacc (6a30Bblii ypoBeHb) (35 yacoB)

Ne Tema Komnuectso

n/n 4acoB

1 |[Ipenmer oprannyeckoit xumuu. Teopusi CTpPOEHHUS OPraHUUECKUX 3
COCMHEHUI

2 | YTaeBoAopoabl U UX MPUPOIHBIE NCTOYHUKH 8

3 |Kucnopoaconepxaiine opraHMueCKUe COETUHEHUS U UX TPUPOTHBIE 10
UCTOYHUKHU

4 | A3oTcoaepikaliue COeIMHEHHS U UX HaXO0XICHHUE B )KMBOU MPUPOJIE 6

5 |buomornvecky aKTHBHBIE OPraHUYECKUE COSTUHEHHSI 4

6 |HckyccTBEHHbIE U CHHTETHUECKHUE MTOJIMMEPHI 4
Hroro: 35

11 kaacc (6a30BbIii ypoBenb) (34 yaca)

Ne Tema KomnuectBo

n/n JacoB

1 |Crpoenue atoma u nepuoandeckuii 3akon [[.11. Menneneena 3

2 | CrpoeHue BelecTBa 14

3 | XuMHUECKHE peaKkIuu 8

4 |BemecTBa 1 UX CBOMCTBA 9
HUroro: 34
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