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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

BbinyckHuk Ha yri1y0JIeHHOM YPOBHe HAYYHMTCS

Buinycknux na yenyonennom ypogne
ROJYUUM 603MOHCHOCHLL HAYYUUNILCA

OcCHOBBI OPraHUYeCKOMH

XUMHUH

—PpackpbIBaTh Ha MPHUMEPAX POJIb XUMHH B (OPMUPOBAHHUH
COBPEMEHHOM HAy4yHOH KapTHHBI MHUPa W B [PaKTUUYECKOU
JIEATEIPHOCTH YEJIOBEKAa, B3aUMOCBSI3b MEXAY XUMUCU U APYTUMHU
€CTeCTBEHHBIMH HayKaMH;

— WIDTFOCTPUPOBATh Ha MPUMEpPaX CTAHOBIEHHE M JBOIOIHIO
OPTraHUYECKON XUMHUU KaK HAyKH Ha PAa3IMYHBIX HCTOPHUYECKUX
JTanax ee pa3BUTHS;

—YCTaHABINBATh IPUYNHHO-CIIEICTBEHHBIE CBS3H MEXIY
CTPOCHHEM AaTOMOB XHMHUYECKHUX DJEMEHTOB U TEPUOIUYECKUM
W3MCHCHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCAMHCHHM B
COOTBETCTBHHM C TIOJIO)KCHHEM XHUMHYECKHX DJJEMEHTOB B
MEPUOIUYECKOIN CUCTEME;

—aHAJIM3UPOBATh COCTaB, CTPOCHHE U CBOWCTBA BEIECTB,
MPUMEHSIST  TOJIOKEHUST ~ OCHOBHBIX ~ XMMHYECKHX  TEOPHIA:
XUMHYECKOTO CTpOCHHSA OpPraHUYECKUX COETMHEHHH
A M. bytnepoBa, CTpoeHHs  aroMa, XUMHUYECKON  CBSI3W,
SJEKTPOIUTUYCCKON  AMCCOIMAIMA  KHUCIOT W OCHOBaHUIA;
yCTaHaBIUBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3H MEXITy
CBOICTBaMH BEIIECTBA M €TO0 COCTABOM U CTPOSHHUEM;

—TIPUMCHITh TMpPaBWIa CUCTEMATHUYECKOM MEXIYHAPOIHOM
HOMEHKIJIATyphl KaK CpeICTBa pasMUYeHUs MW HIAeHTH()HUKAIH
BEIIECTB I10 UX COCTABY M CTPOCHUIO;

—COCTaBJIATh MOJICKYJISIPHBIE W CTPYKTYPHBbIE (HOPMYJIbI
HEOPTaHWYECKUX W OPraHWMYECKHX BEIIECTB KaK HOCHUTENEH
uHGOpMAIM O CTPOCHWUM BEIIeCTBa, €ro CBOWCTBaX W
MPUHAICKHOCTH K OMPEICTICHHOMY KIIACCy COSIMHEHMIA;

—OOBSIICHITH IPUPOY U CIIOCOOBI 00pPa30BAHMS XMMHUYECKOM
CBS3M:  KOBaJeHTHOW  (MONSAPHOHN,  HEMOJSPHOH), HWOHHOWM,
METAITMYECKOH, BOAOPOIHOM — C IEIbI0 ONPeIeICHU XUMIIECKOH
aKTHBHOCTHU BEIIECTB;

—XapaKTepu30BaTh PU3NIECKHE CBOHCTBA HEOPTaHUUECKUX H

OpraHMYECKUX  BEHIECTB W  YCTaHAaBJIMBAaTh  3aBHCUMOCTH
(u3MYeCKUX CBOWCTB BEIIECTB OT THMA KPUCTAJUIMYECKOH
pemerky;

—XapaKTepu30BaTb  3aKOHOMEPHOCTM B HU3MEHEHUU
XUMUYECKUX  CBOMCTB  IPOCTBIX  BEIIECTB,  BOJOPOJIHBIX
COEIMHEHM, BBICIIMX OKCUIOB U TUIAPOKCHIIOB;

—IIPUBOJUTH IIPUMEPBI XUMHUYECKUX peaxuuii,
PAacCKpBIBAIOIIUX XapaKTEpHbIE XUMHUYECKUE CBOICTBa

HEOPraHWYECKUX M OPraHWYECKHX BEIECTB M3YUECHHBIX KIJIACCOB C
LENBI0 MX HUACHTH()UKALIMK U OOBSICHEHUS 00JIACTH MPUMEHEHUS;

—ONpeAcssITh MEXAHU3M pPEAKUUMUM B 3aBUCHMOCTH OT
YCJIOBUM TIPOBEIEHUS] PEAKIIMU W TMPOrHO3UPOBATH BO3MOMXHOCTH
MPOTEKAHUS XUMHUYECKUX PEAKIM Ha OCHOBE THUIIA XUMHUYECKOH
CBSI3U U AKTUBHOCTH PEAareHTOB;

— YCTaHaBIIMBaTh 3aBUCHUMOCTh PEAKIMOHHON CIIOCOOHOCTH
OPraHUYECKUX COEAMHEHUW OT XapakTepa B3aWMHOIO BIUSHUS
aTOMOB B MOJIEKyJaXx C LEIbI0 MPOTHO3UPOBAHUSA MPOAYKTOB
peaxKuuu.

Xapaxkmepuzoeamao pob
aA30MoOCO0epHCauux — 2emepoyUKIUYecKUxX
COeOUHEeHUL U HYKIeUHOBbIX KUCIOM KAaK
BAdCHETMUX — OUONO2UYeCKU — aKIMUBHBIX
sewecms;

Gopmyruposams yenw
uccne006anus, Bvl08UaAMs U NPOGEPSIMY
IKCNEPUMEHMATILHO 2unome3sul 0
XUMUYECKUX  CBOlUCmBAx 6eujecms Ha
OCHOBe UX COoCmaea U CMpOeHUs, Ux
CHOCOOHOCMU  8CMYnamv 6 XUMuuecKue
peaxkyuu, o Xxapakmepe U NPOOYKMAX
DPASTUYHBIX XUMUUECKUX PeaKyull.




Teoperuyeckne OCHOBbI XMMHUH

YCTaHaBIIUBATh 3aBUCUMOCTh CKOPOCTH XUMHUECKOHN peakiiuu U
CMEIIEHUS XUMHUYECKOI0 PaBHOBECHS OT Pa3jIMuHbIX (PaKTOPOB
C IEJbI0 OMpENeNICHHs] ONTUMAIBHBIX YCIOBUA MPOTEKAHUS
XUMHUYECKUX MPOIIECCOB;

YCTaHABIUBATh TCHETHUYECKYI0 CBSI3b MEXKAY  KJIaccamu
HCOPraHMYECKHUX M OPraHHYECKUX BEIICCTB IS 0OOCHOBaHUS
MPUHIUITHAIEHON BO3MOKHOCTH MOJyYSHUSI HCOPraHMYECKUX U
OpPraHMYECKUX COCTUHEHUI 3aJAaHHOTO COCTaBa M CTPOCHUS;
NoJOUPaTh PEarcHThl, YCIOBUS W ONPENENATh MPOIYKTHI
peakiuii, TO3BOJSIONIMX PEATU30BaTh JIaDOpPaTOpHBIE U
MIPOMBIIIUICHHBIC CI1I0CO0BI MTOJTyYCHUS BaXKHENIIINX
HEOPraHMYECKUX U OPraHUYECKHUX BEILECTB;

ONPENeNIATh XapakTep CpeAbl B pe3yinbTare THIPOIU3a
HEOPraHWYECKUX W OPraHUYeCKHX BEIIECTB W IPUBOJIUTH
NpUMeEpbl  THIPONIU3a BEIMECTB B TOBCEJAHCBHOH JKWU3HU
YyeloBeKka, OWONIOTHYECKMX  OOMEHHBIX  Ipolleccax |
HpOMI)IIHJ'ICHHOCTI/I;

HpI/IBOIII/ITI) HpI/IMepI)I OKHUCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX
peaknmii B TpUpOAE, NPOM3BOACTBEHHBIX IMpoleccax U
KU3BHCACATCIIBHOCTHU OpFaHI/IE}MOB.

ONUCHIBAMb COCMOSIHUE JIEKMPOHA 8
amome HA  OCHOBE  COBPEMEHHbIX
KBAHIMOB0-MEXAHUYCCKUX
npedcmasienutl. 0 CMmpoeHuu amoma
ons 00vsCHEeHUs Ppe3yIbmamos
CEeKMPANbHO20 AHAIU3A BEUICCINE.

OCHOBBI Heoprannqeucoifl XUMHUH

00OCHOBBIBATh MPAKTHYECKOE UCIIOL30BAHNE HEOPTAaHUIECKHX
Y OPTaHMYECKHUX BEILECTB U UX PEaKLHi B IPOMBIIIJICHHOCTH U
OBITY;

BBITIOJTHATh XUMHUECKHH JKCIIEPUMEHT IO PACIO3HABAHHIO M
NOJYYECHUI0 HEOPraHWYEeCKUX U OpraHWYeCKHX BELIECTB,
OTHOCSAIIMXCS K Ppa3IMYHbIM KJjaccaM COCOWHEHWH, B
COOTBETCTBHH C TIpaBHJIaMH U TIpueMaMu 06e30macHON paboThI C
XUMHAYECKHMH BELIECTBAMH U JJAOOPaTOPHBIM 000PYAOBaHHUEM;
NPOBOAMTH pAacyeThl HAa OCHOBE XHMMHUYECKUX (opMyn u
YpaBHEHUH peakluii: HaxOXJIeHHE MOJIEKYISIpHOU (QopMyIbl
OpPraHUYEeCcKOro BelIeCTBa 10 €ro IUIOTHOCTH W MacCOBBIM
JOJISIM 3JIEMEHTOB, BXOSIIMX B €T0 COCTAB, MM O MPOLyKTaM
CrOpaHMsl; pacueTbl MacCOBOM HONHM (Macchl) XHMHUYECKOTO
COCJIMHEHMsI B CMECH; pacdeThl macchl (00beMa, KOoIn4yecTBa
BEIIECTBA) MPOAYKTOB PEaKIHHU, €CJIM OJHO U3 BEIIECTB JaHO B
M30BITKE (MMEET MIPUMECH); pacdeThl MAaCCOBOM MM 0ObEMHOM
JOJMM  BBIXOJA TPOAYKTa PEaKIUH OT  TEOPETUYECKH
BO3MOXXKHOT0; pacueThl TeroBoro 3ddekra peakium; pacyeTsl
O00BEMHBIX OTHOLICHUH Ta30B MPH XUMHUYECKHX pEaKLHsX;
pacueTsl Macchl (0ObeMa, KOJNMYECTBAa BEIIECTBA) IMPOIYKTa
pEaKkIiy, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C
OTIpeJIeIEHHON MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA;
MCIIOJIB30BaTh METOJbl HAYYHOT'O TO3HAHMA: aHaju3, CHHTES3,
MOJICIIUPOBAHNE XMUMHUYECKUX TIPOIIECCOB M SIBICHUH — IPH
pemieHNH y4eOHO-MCCIeI0BATENILCKUX 3a/lad [0 HM3YUYEHHUIO
CBOWCTB,  cHOCOOOB  TMOJYYEHUS M PAclO3HABaHUS
OpPraHUYECKUX BEIECTB.

CAMOCMOAMENbHO — NIAHUPOBAMb U
npo6oouUms Xumuyeckue
9KCHEepUMeHm»l ¢ COOMOOeHUeM
npasun  OezonacHou  pabomel ¢
sewgecmeamy U 1a6OPAMOPHBLIM
obopydosanuem;

UHMEPNPEemupos8amy OaHHbvle 0

cocmaee u cmpoernuu seulecms,
NnoJNy4YeHHbvle C NOMOWbIO CO6PEMEHHBLX
¢u3u1<0-xw\4uqecxux Memooos.

XuMHA 4 KU3HL

BIQJICTh TpaBWJIAMH O€30MacHOr0 OOpalleHusT C EIKUMH,
TOPIOYMMH U TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMHU OBITOBOM
XUMUH;

OCYIIECTBJISATh  TOUCK  XHWMHYECKOMH
HA3BaHUSM, HWJICHTH(QHUKATOPAM,

uHbOpMaIMK 110
CTPYKTYpHBIM  (hopMysiam

npocHo3upoeanib BO03MONHNCHOCNb
npomexKanus OKUCTTUMETIbHO-
60CCMAHOBUNIENIbHBIX peam;uﬁ,

aexcaujux 6 OCHoee npupodﬂblx u
np0u36000meeHHb1x npoyeccos.




BEILIECTB;
KPUTUYECKHA OIICHWBAaTh W HWHTEPIPETUPOBATH XUMHUYECKYIO
WHPOPMAIMIO, COJIEP)KAIIYIOCS B COOOIIEHHUSIX CPE/ICTB
MaccoBod mH(popmanmu, pecypcax VHTepHeTa, HaydHO-
MOMYJIIPHBIX CTaThsIX C TOYKH 3PCHHS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISIX BBISABJICHUS ONIMOOYHBIX CYXKICHHUA U
dhopMupoBaHUs COOCTBCHHOM TTO3UITHH;

YCTaHaBIIMBaTh B3aUMOCBSI3W MeExay (akraMu U TeopueH,
NPUYUHON ¥ CIEJCTBUEM TPU aHAIH3e TMPOOIIEMHBIX CHTYAIUHA
U OOOCHOBaHWM TPHHAMACMBIX PEIICHUH Ha  OCHOBE
XUMHUYCCKUX 3HAHMIA;

MPEJICTABNIATE IyTH PEIICHUS TJI00aTbHBIX MPOOIEM, CTOSIIUX
mepeal  YeNOBEYECTBOM, M TEPCIEKTUBHBIX — HAIPaBICHUHN
pa3BUTUSl XUMHUYECKUX TEXHOJIOTUH, B TOM YHCJIE TEXHOJOTHH
COBPEMEHHBIX MaTEPHAIIOB C PA3TUYHON (PYHKIIMOHAIBLHOCTHIO,
BO300OHOBJIIEMBIX ~ UCTOYHUKOB  CBIPbs, TMepepabOTKH U
YTUIH3AIUH TPOMBITIIJICHHBIX W OBITOBBIX OTXOJIOB.

COAEPKXAHUE YYEBHOI'O NIPE/IMETA
OCHOBBI OPraHNYeCcKOil XUMHUHU
ITosiBneHue u pasBUTHE OpPraHUYECKON XUMHHM Kak Haykd. IIpeameT opranuueckoi xumuu. MecTo U 3Ha4eHHe
OpPraHHYECKOW XHMHH B CHCTEME ECTECTBEHHBIX HAayK. B3aMMOCBS3b HEOPraHMYECKHX W OPraHUYEeCKHX
BEIIECTB.
XUMHYECKOe CTpOeHHE KaK MOPsI0K COeAMHEHHUSI aTOMOB B MOJIEKYJIE COTJIAaCHO UX BaJeHTHOCTH. OCHOBHBIE
MOJIOKEHUSI TEOPUM XMMHYECKOTO CTPOEHHsI OopraHuueckux coenvHeHuil A.M. Byrnepoma. VYriepoansiii
CKEJIET OpPraHMYeCKOM MOJIeKylIbl. KpaTHOCTh XUMHYECKOM CBSI3U. 3aBHUCHUMOCTb CBONCTB BELIECTB OT
XUMHYECKOTO CTPOEHUsI MoJeKkyl. M3omepus u nzomepsl. [lonsatne o pyHkunonansHOU Tpymme. [IpuHImmst
KJaccu(UKalMd OPraHMYECKUX COCTUHEHUH. MexIyHapoaHas HOMEHKJIAaTypa W NPHHIMIBI 00pa3oBaHUsI
Ha3BaHHI OPTaHUYECKUX COCTUHEHHH.
Knaccudukanus 1 ocoOeHHOCTH OpraHU4ecKuX peakiuid. Peakunonnsie neHTpsl. [lepBoHayanbHbIE TOHATHS
0 TUIaX U MEXAHU3MaxX OPraHUYECKUX peakuuidl. 'OMOIIUTUUECKUN U TETePOTUTHIECKHUI pa3pbiB KOBAJIEHTHOU
XUMHUYECKOM cBs3u. CBOOOTHOpAJAMKAIILHBIA M MOHHBIA MeXaHW3Mbl peakiiuu. [loHsaTHe o Hykicoduie u
anexkTpodue.
AJIKaHBI. JIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYNbl METaHa. SP>-IHOpHIM3aIis opOHTaeil
aToMOB yrieposaa. ['omonoruueckuil psyg u obmas ¢gopmyna amkaHoB. Cucremarndyeckas HOMEHKIATYpa
aJIKaHOB M paaukaioB. M3omepus yriaeponHoro ckenera. @U3NYECKHE CBOMCTBA AIKAHOB. 3aKOHOMEPHOCTH
n3MeHeHus1 (PrU3MYecKux CBOHCTB. XMMHUYECKHE CBOMCTBA aJKaHOB: TaJOr€HUPOBAHUE, AETHIAPUPOBAHUE,
TEPMHUYECKOE Pa3NOKECHUE, KPEKHHT KakK CIOCOObI MOJYyYeHHs] BRKHEHIINX COSIMHEHWH B OPraHMYECKOM
cuHTe3e. ['opeHHe ankaHOB KaK OJAWH M3 OCHOBHBIX HCTOYHMKOB Telja B TNPOMBIIUICHHOCTH U OBITY.
Uzomepuzaunst  kak  crnoco0 — MOJMYYEHUS]  BBICOKOCOPTHOrO  OeH3MHA.  MeXaHu3M  peakuuu
CBOOOJTHOPaAMKAIBHOTO 3amMenieHus. [lomydenue anmkaHoB. Peakums Bropma. Haxoxnaenwe B mpupoae u
MIPUMEHEHHNE aTKaHOB.
Huxnoankansl. CrpoeHue MOJEKys IukiIoaidkaHoB. OOmas ¢opmyna nukioankaHoB. Homenkiarypa
LMKIIOATKAHOB. V30MepHs HMUKIIOAIKAaHOB: YIJIEPOJAHOTO CKEJIeTa, MEKKIAccoBas, MPOCTPAaHCTBEHHAs (yuc-
mpanc-u3omepusi). Criendrka cBOMCTB IUKIOATKAHOB ¢ MAJIBIM pa3MepoM IUKIIA. Peakiuu nmpucoenHeHus
U PaIUKaIbHOIO 3aMEILEHUS.
AnlkeHbl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIbl 3THICHA. SP’-rHOpHIu3aIus opOuTanei
aTOMOB yIJIepojia. G- U T-CBS3U. | 'oMonoruueckuil psa u odmas ¢popmyiia ankeHoB. HoMeHkIaTypa ajlKkeHOB.
N3omepusa ankeHOB: YTIIEPOAHOTO CKeJeTa, MOJIOKEHHWS KPAaTHOM CBs3M, NMPOCTPAHCTBEHHAs (yuc-mpawc-
n30Mepus), MexKiaccoBast. Pu3ndeckre CBOMCTBA aJKeHOB. Peakimu 31eKTpopHIbHOTO PUCOSTUHEHHS KaK
cnoco0 mnonyueHus (PYHKIMOHAJIBHBIX NPOM3BOAHBIX YIiIeBOopoAoB. IlpaBmio MapkoBHHKOBa, €ro
3JIEKTPOHHOE 0OOCHOBaHUe. Peakuuy OKUCIEHMS W mojuMepHu3anuu. [lonmdTuineH Kak KpyHHOTOHHAXKHBIH
MPOAYKT XUMHYECKOTO MpOM3BOACTBA. [IpomblmieHHble n jJabopaTopHBIE CHOCOOBI MOMYYEHHS ajIKEHOB.
Ilpasuno 3aiiyesa. IlpuMeHeHNE aIKEHOB.
Anxanuensl. Knaccudukauus ankagueHOB MO B3aMMHOMY DPAacIlOJIOKEHUIO KPaTHBIX CBS3€H B MOJEKYIIe.
Oco0EHHOCTH PIEKTPOHHOTO W MPOCTPAHCTBEHHOTO CTPOCHHUS COMNPSDKCHHBIX ankagaueHoB. Obmas popmyna
ankanueHoB. HoMeHknaTypa u u3zoMepus ankajaneHoB. dusnueckue CBOMCTBA alKaJUEHOB. XHUMHYECKHE

4



CBOWCTBAa alKaJAMEHOB: pEakUWd TPHCOCOUHEHUs (THIPUPOBAaHHE, TaJOTCHUPOBAHME), TOPEHUS U
nonmmMepm3arui. Bxiaag C.B. JlebeneBa B modydeHHE CHHTETHUYECKOTO Kaydyka. BymkaHmzarus kaydyka.
Pesmna. MHorooOpasne BHIOB CHHTETHYECKHX KaydyKoOB, WX CBOiicTBa W mpuMeHeHHe. llomydenne
aJIKa/IueHOB.

ANKHHBL. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYJNbI alleTHJICHa. SP-THOpUAn3alus opOuTanei
aTOMOB yruepoja. lomMomormdeckwit psng um obmas ¢opmyna amkuHOB. Homenkmarypa. Wzomepwus:
YIIEPOJHOTO CKEJeTa, TOJOXKEHHS KpaTHOM CBsI3H, MeXkinaccoBas. @u3nueckue CBOWCTBA aJIKHUHOB.
XUMHYECKHE CBOMCTBA ATKWHOB: PEAKIUU MPUCOSAWHEHHUS Kak CIoco0 MOJY4YeHHUs TMONUMEPOB M IPYTruX
MOJIE3HBIX HPOINYKTOB. Peaxyuu 3amewenus. I'opeHne aneTHIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO
IUTaMEHHM JUTSI CBApKHU U pe3Ku MeTayuioB. IlonyueHue aneTuieHa mupoin3oM MeTaHa U KapOWIHBIM METOJOM.
IIpuMmeHeHue aneTuneHa.

Apensl. Ucmopus omxpwuimus 6ensona. CoBpeMeHHbIE IPEACTaBICHUS 00 3JIEKTPOHHOM U IIPOCTPAHCTBEHHOM
cTpoernu OenHszorna. M3omepus M1 HOMEHKIATypa TOMOJIOroB Oerzona. Oomas ¢opmymna apeHoB. Dusndeckre
cBolcTBa OcH30y1a. XUMHUYECKHE CBOMCTBAa OCH30JIa: PeaKIMU 3JICKTPO(UIBHOIO 3aMeleHus] (HUTpOBaHUE,
raJlOTCHUPOBaHUE) KaK Crnoco0 TIONMyYeHHs XMMHUYECKHX CpPEICTB 3allUThl PACTEHUH; MPHCOCTUHEHUS
(ruppupoBaHHe, TalOT€HUPOBAaHUE) KaK J0Ka3aTelIbCTBO HEMPENebHOIO Xapakrepa OeH3ona. Peakuwms
ropenusi. [lonmydyenne Oenzona. Ocobennocmu xumuueckux ceoticmse monayona. BzauMHoe BIMSAHUE aTOMOB B
MoJekyie Toayona. Opuenmayuonnsie s¢gexmeor 3amecmumenetl. IIppuMeHeHIEe TOMOJIOrOB OEH301a.
Crmptel. Knaccudukanwsi, HOMEHKIaTypa COHpPTOB. ['oMonormueckuii psg u odbmas Gopmyna mpeaensHbIX
OJIHOATOMHBIX cIUpTOB. M30oMmepus. dusnueckue cBoCTBa NpeenbHbBIX OJHOATOMHBIX CIUPTOB. BonopoaHas
CBSI3b MEXJIY MOJIEKYJIaMH W €€ BIMsSHHE Ha (U3UYECKUE CBOWCTBA CIUPTOB. XHWMHUYECKHE CBOWCTBA:
B3aMMO/JICHCTBUE C HATPUEM KaK CHOCOO YCTaHOBIICHHS HAIWYHS THAPOKCOTPYIIIBI, C TaJOr€HOBOAOPOIAMH
KaK CIoco0 MOIydYeHHs pacTBOpUTENCH, BHYTPH- M MEXMOJEKYJsIpHas IAeruapartanus. Peakums ropeHus:
CIHPTHI KaK TOIuBo. [lonyueHne sTanona: peakus OpoKeHHs TIIOKO3bI, TUApaTanys dTiieHa. [[pumeneHne
MeTaHoja MW JTaHona. DU3NOJIOrMYecKoe JEeWCTBME MeTaHOoJda M JTaHoja Ha OpraHM3M 4eJOBeKa.
OTUICHINIMKOIP W TIULEPUH KaK MNPEICTaBUTENH MpeleSbHbIX MHOTOAaTOMHBIX cHHUpPTOB. KauecTBeHHas
peaknyMs Ha MHOTOaTOMHbBIE CIUPTHI M €€ MNPUMEHEHHE MAJsl PAcHO3HaBaHMS TIJIMIEPHHA B COCTABE
KOCMETHUYECKUX cpencTB. [IpakTuiyeckoe npuMeHeHHEe ITUICHT KON U TIHLEpPHHA.

@®enon. CrpoeHne Monekynsl (eHona. BizanMHoe BiusHHE aToMOB B Mousekyne ¢(erHona. dusmueckue
cBolicTBa ¢eHona. XMMHUYECKUE CBOWCTBA (PEaKkUUu ¢ HATpUEM, THIPOKCHIIOM HaTpusi, Opomom). Ilomyuenue
¢denomna. [Ipumenenne genomna.

Anpaeruipl M KeToHbl. Kiaccudukanusi anbIerusioB M KeTOHOB. CTpoeHHe MpeAeNbHBIX aibJIeTHI0B.
DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE KapOOHWIBHOM rpynmbl. ['omonorndeckuid psn, oOmas
¢dbopMyia, HOMEHKIATypa W H30MEpHUsl TpeAeibHBIX albAerugoB. Du3nyeckue CBOWCTBA MpEeNbHBIX
anpJIernIoB. XUMHUYECKHEe CBOWCTBA MPEIENbHBIX albJErH0B: THIPUPOBAHUE; KaYECTBEHHbIE PEaKIMH Ha
KapOOHIIBHYIO TPYIITY (pPeakiust «CcepeOpssHOro 3epkaiay, B3aumoaeicTue ¢ ruapokcuaom meau (1)) u ux
MpUMEHEHUE Ui OOHApy>KEeHHMS MpPEAeNbHBIX AIbIACTHI0OB B IPOMBIIIJICHHBIX CTOYHBIX Boxax. llomydeHue
MpeebHBIX AJBJETUOB: OKHCIEHHE CIUPTOB, THApaTanus aueTwieHa (peakius Kyueposa). TokcuuHOCTH
anpaernioB. llpumenenue Qopmanpaeruga W aneTanpAerua. AICTOH Kak IPEICTaBUTENb KETOHOB.
Crpoenue MoJiekyibl arieroHa. OCOOEHHOCTH peakiMy OKUCIIEHUs aleToHa. [I[ppumMenenne aneroxa.
KapbonoBsle kucioTel. Kiaccudukanuss 1 HOMEHKIaTypa KapOOHOBBIX KucioT. CTpoeHHE MpelebHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIBLHOM TPYIIIIBI.
I'omonornyeckuii pag u odwmwas ¢opmysa NpeAeibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Du3nueckue
CBOWCTBAa MpEICNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XWMHYECKHE CBOWCTBAa MpPEAEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT (peakiii C MeTaJUlaMH, OCHOBHBIMH OKCHJIaMH, OCHOBaHHSMH U
COJSIMM) KakK IMOJTBEP)KICHHUE CXOJCTBA C HEOPTAaHMUECKUMM KHCIOTaMu. Peakums sTepuduranum u ee
oOpaTuMocTh. BrnusHuMe 3amecTuTeneil B YIVIEBOJOPOAHOM paAMKale Ha CHIy KapOOHOBBIX KHCIOT.
OCoOeHHOCTH XUMHYECKHX CBOIMCTB MypaBbUHOW KHCIOTHL. [lomydeHue mpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJIGHHE allkaHOB, AalIKCHOB, MEPBUYHBIX CITUPTOB, ajbJIETUOB. BaxHeiimue
MpeICTaBUTEN KapOOHOBBIX KHCJIOT: MypaBbUHas, yKCyCHas W OeH30iHas. Bricmime mnpenensHble H
HeTIpeeNbHbIE KapOOHOBBIC KHUCIOTHL. Onmuueckas uzomepus. Acummempuveckuii amom yeaepood.
[Ipumenenne KapOOHOBBIX KUCIIOT.

Crnoxnsble 3¢upsl U kupbl. CTpoeHHME W HOMEHKIJIATypa CIOXHBIX 3(upoB. MexXkKiaccoBas H30MEpHs ¢
KapOOHOBBIMHU KucTOoTaMH. CriocoOBl MOMy4YeHUs CIOKHBIX 3(upoB. OOpaTUMOCTh PEeaKLUUK STepUPHUKALNH.
[MpuMeHeHne coXKHBIX 3PHUPOB B MHUILEBON U MapPIOMEPHOI MPOMBIIIICHHOCTH. JKUPBI KaK CIIOXKHbBIE d(UPHI
TJIMIEPUHA U BBICHIMX KapOOHOBBIX KHCJIOT. PacTUTenbHbIE M KHUBOTHBIE >KUPBI, X cOCTaB. DU3MUECKHE
CBOMCTBa KMPOB. XMUMHUYECKHE CBOMCTBA J>KHPOB: THAPUPOBAHHUE, OKHUCIEHHME. ['MAPONN3 WM OMBUICHHE
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XKHUPOB KaK CIOCOO MPOMBIIIICHHOTO MOJYYEHHUS COJICH BBHICIIMX KapOOHOBBIX KUCIOT. [IpiMeHeHHe KUpOB.
MBLTA KaK COJM BRICIIMX KapOOHOBBIX KHCIIOT. MOIOIIHE CBOMCTBA MbLa.

VYrnesoapl. Kiaccudukarmus yrimeBomoB. dusmueckne CBOWCTBA W HAXOXKICHHE YTIEBOIOB B TPUPOJE.
['mroko3a Kak anpaerugocnupT. XMMHUYECKHE CBOWCTBA IIIOKO3BI: ayuiuposanue, arkuiuposanue, CiipToBoe
U MOJIOYHOKHUCIIOE OposkeHHe. DKCIepUMEHTAIbHBIE J0Ka3aTelIbCTBA HATUYWS aJbACTHIHOW M CIHPTOBBIX
rpynn B Tiokose. llodmydenme Timoko3bl. @pykmosa kaxk uzomep enokoswvl. Puboza u oezoxcupubosa.
Baxwuelimme nucaxapusl (caxaposa, JaKmo3sd, Maibmosd), UX CTpoeHne u Gusndeckue cBoiictea. ['naponms
caxaposbl, JaKmo3ssl, Marbmosvl. Kpaxman W Lemono3a Kak OWOJOTMYecKHe IMOJIMMEpBL. XHUMHUYECKHE
CBOMCTBa Kpaxmaina (THAPOIN3, KAa4eCTBEHHAs peaknus C HOIOM Ha KpaxMmal W ee NpPUMEHEHHe s
oOHapy)XKeHHA KpaxMmala B TPOAYKTaX NHTaHWSA).  XHWMHUYECKHE CBOWCTBA IEJUTIONO3BI: THAPOIHU3,
oOpa3oBaHue CIOXHBIX 3(upoB. [lpumenenne u Ouonorudeckas ponb yriaeBogoB. OKUCICHHE YIIEBOJOB —
WCTOYHUK SHEPTHH >KUBBIX OpraHu3MoB. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAaX Ha MPHMEpE areTaTHOro
BOJIOKHA.

Unentndukanuss OpraHMYecKUX coeAuHEHHH. [eHeTHyeckas CBS3b MEXAY KilaccaMH OpraHUYeCKHX
COCIMHEHUM.

Awmunsl. [lepBuuHbie, BTOpUYHBIE, TpeTUYHbIE aMHUHBL. Kiaccndukanus aMUHOB TIO THITY YTJIEBOAOPOIHOTO
pagukKaga ¥ 4YUCIy aMHHOTPYII B MOJIEKyJE. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHUE MPEAEIbHBIX
amMuHOB. Du3nYeckue CBOMCTBA aMHWHOB. AMUHBI KaK OpraHHYeCKHE OCHOBAaHMs: peaklUud C BOJIOH,
KUCIOTaMU. Peakuus ropeHusi. AHWIMH KaK MPEACTaBUTENb apOMATHUYECKUX aMHHOB. CTpOCHUE aHWIMHA.
[lpuuneel  OocnmabieHWs OCHOBHBIX CBOWCTB aHWIMHA B CpPaBHEHHWH C AaMHHAMH TPEIeNbHOTO psija.
XVMMHUYECKHE CBOWMCTBAa aHMJIMHA: B3aMMOJCHCTBUE ¢ KUCIOTaMH, OpOMHOM BOJOH, okucicHue. [lomydenue
aMUHOB aJKUJIMPOBAaHMEM aMMHAaKa M BOCCTAaHOBJIEHHEM HUTPONPOM3BOAHBIX YIIEBOJOPONOB. Peakius
3unnHa. llpuMeHeHne amMWHOB B (DapMaleBTHYECKOW MPOMBINUICHHOCTH. AHUIUH KAK Ccblpbe 074
npou3B00Cmea anuiurosvix kpacumeinei. Cunmessbl Ha OCHO8e AHUIUHA.

AwmuHokucnotel u Oenku. CoctaB M HOMeHKkJarypa. CTpoeHHEe aMHHOKHCIOT. ['oMonorndeckuit psia
MIpeIebHBIX AMHHOKHUCIOT. M30Mepus npedenbHbix amunokuciom. DU3WdecKkue CBOWCTBA MpeneabHBIX
AMUHOKHCIIOT. AMHHOKHCIIOTHI KaK aM(OTepHbIe opranndeckue coennHeHus. CuHTe3 nentuaoB. llentuaHas
CBsi3b. bHonornyeckoe 3HaueHWE (-aMUHOKHCIOT. OONacTh TPUMEHEHHs aMUHOKUCIOT. benku Kak
npuponHeie OuononuMepsl. CocTaB U CTpoeHHE OeNKOB. OCHOBHbIE AMUHOKUCIOMbL, 0bpasyrwue OeiKu.
XVMUYECKHe CBOWCTBA OENKOB: THIPOJN3, JCHATYypallus, KadyeCTBEHHBIC (IIBETHBIC) PEaKIMM Ha OEJKH.
[peBpamenns OenkoB MUIIKM B opraHu3Mme. buonornveckne (GyHKIUU OENKOB. JJocmudicenusi 6 usyyeHuu
CMpoeHus U cunmesa 6enKos.

Azomcoodepocawue eemepoyukiuyeckue coedurenus. Iluppon u nUpuoOuH: 31eKMpPOHHOE CmpoOeHue,
apomamuyeckuli Xapakmep, pasiudue 8 nposeieHul OCHOBHbIX c8olcms. Hykneunogvle KUCIOMbL: COCMA8 U
cmpoenue. Cmpoenue nyxieomuoos. Cocmas nykieunogoix kuciom ([{HK, PHK). Ponb HyK1euHo8bIX KUCIOM
8 JHCU3HeOesIMENIbHOCIU OP2AHUZMOS.

BricokoMonekymnsipable  coeuHeHUs. OCHOBHBIE TOHSATHS BBICOKOMOJEKYISAPHBIX COEIUHEHUM:
MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO, CTeNeHb moimMepusanuu. Knaccnpukanus nonmumepoB. OCHOBHEIE
CHOCOOBI TIOMYYEHHSI BBICOKOMOJIEKYISIPDHBIX COCIUHEHHN: PEaKIui TMOJUMEpPHU3alui U TIOJUKOH ICHCAIIHH.
CrpoeHne M CTpyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJUMEPOB OT CTPOCHUS MOJIEKYJI.
TepMorutacTHYHBIE M TEPMOPEAKTHBHEIE MOIUMEPHL. [Ipogoosuue opeanuyeckue noaumepvl. Komnozummuvie
mamepuanvl. Tlepcnexmugvl  uUCnoavb3068anus KOMHOZUMHBIX Mamepuanos. Kiaccupukanus BOJOKOH.
Cunrernueckue BosiokHa. IlonnadupHble 1 noJMaMuaHbBIE BOJIOKHA, UX CTpOeHHUE, cBoicTBa. [IpakTuueckoe
WCIIONIb30BAaHUE BOJIOKOH. Cunmemuueckue NieHKU: U30AAYUs O NPoeo0do8, MeMOpanvl O/l ONpecHeHUs
600bl, 3aujumHble NIEHKU O aA8MoMobuieu, NAACmblpy, Xupypeuueckue nogasku. Hoevie mexuonozuu
OanvHelule20 co8epuLeHCME08AHUSL NOTUMEPHBIX MAMEPUATO8.

TeopeTuueckue 0OCHOBbLI XMMHU

Crpoenne BemectBa. CoBpeMeHHass MOJENbh CTpoeHUs atoma. Jlyammsm anekTpoHa. Keanmogwie uucha.
Pacnpenenenuie 37MeKTPOHOB MO HHEPTrETUUYECKUM YPOBHSIM B COOTBETCTBHM C TNPUHLMUIIOM HaWMEHbILIEH
SHEPTuH, MpaBmwiIoM XyHAa 1 npuHiUnoM [laymm. OcoOeHHOCTH CTPOCHHS YHEPTETHICCKUX YPOBHEH aTOMOB
d-s;memenTOB. DieKTpoHHAsS KOH(pHryparus aroma. Kimaccudukaius XHMHYECKHX 3JIeMeHTOB (s-, p-, d-
aneMeHThl). OCHOBHOE W BO30YXKJCHHBIE COCTOSHHS aTOMOB. BajeHTHbie 3nexTpoHbl. [lepuoguueckas
cucteMa xumuueckux osnemMeHToB .M. MenneneeBa. ®usmueckuit cmpicn Ilepuoanueckoro 3akoHa
H.N. MenneneeBa. [IpuunHbl U 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB AJIEMEHTOB M WX COEJAUHEHUN IO
nepuoaM u rpynnaM. MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuoanueckoro 3axkona J[.U. Menneneena.
Ipoernosvl [ U. Menoeneesa. Omxpuimue HOBbIX XUMUYECKUX I/IEMEHMO8.



DJeKTpoHHas TNpHUpoJa XHMHUYECKOW CBA3M. DJEKTPOOTpULATENbHOCTh. KoBameHTHas cBs3b, ee
Pa3HOBUJHOCTH M MEXaHH3MBI o00pa3oBaHUs (OOMEHHBIH W JOHOPHO-aKIENTOpHBIN). MoHHas CBs3b.
Mertammyaeckas cBsi3b. BomopoaHas cBs3b. MeocmonexynapHole 3aumo0eicmeusl.

Kpucrannmueckne n amopdusie BemiecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAsi, MOJICKYJSpHAs,
WOHHAs1, MeTaJUTHYeCKasi). 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIIECTBA OT THIA KPHCTAIMYECKON PEIIeTKH.
[Ipramaer MHOTOOOpa3msi BemiecTB. COBpPEMEHHBIE MPEACTABICHAS O CTPOCHHH TBEPABIX, XUAKUX U
ra3000pa3HbIX BewecTB. JKuoxue Kpucmaiivl.

XuMHuYecKre peakuuu. |'OMOreHHble W TeTeporeHHble peakiuu. CKOpOCTh peakiuu, ee 3aBUCUMOCTh OT
pa3nMYHBIX (PAKTOPOB: MPHUPOABI PEATUPYIOMIMX BEHIECTB, KOHIIEHTPALMH PEarupyIoMINX BEUIECTB,
temreparypsl (mpaBmwio Bant-T'odda), tumomanym peaxmmoHHOW MOBEPXHOCTH, HAIWYHMS KaTalU3aTopa.
DOHeprus akTUBaUuu. Akmusuposanusiil komniexc. Katanusatopsl u kaTanu3. Ponmbs kaTaau3aTopoB B IpUpoje
Y TIPOMBIIIUIEHHOM TTPOU3BO/ICTBE.

Tousmue 06 sumanvnuu u sumponuu. Snepeus [udbca. 3akoH I'ecca W CIeACTBUSA M3 HEro. TemoBbie
3G PEeKTBl XUMHUYECKUX peakuuid. TepMoxuMudeckue ypaBHeHHs . OOpaTHMOCTh peakuuid. XUMHYECKOe
paBHOBecre. CMellleHHe XMMUYECKOTO0 PaBHOBECHS IOJ ACHCTBHEM Pa3IMUHBIX (aKTOPOB: KOHLIEHTPALUU
peareHToB WM TPOAYKTOB pEaKIWH, JJaBIeHUs, TeMmIeparypel. Pomb cMelieHns paBHOBECHS B
TEXHOJIOTHYECKUX MpOoIleccax.

HucniepcHble cucteMbl. Kontouousie cucmemul. VICTHHHBIE PacTBOPHL. PacTBopeHne kak GU3NKO-XUMUYECKUI
mporiecc. CrocoObl BBIpOKEHUS KOHIEHTPAIIMM PACTBOPOB: MaccoBas JOJS PACTBOPEHHOTO BEIIECTBA,
MOAPHAS U MOTIANbHAA KOHYeumpayuu. Tump pacmeopa u mumposanue.

Peakiun B pacTBOpax 37eKTpoiuToB. KadecTBEHHbIE peaklMU HAa MOHBI B pacTBope. KucioTHO-OoCHOBHBIE
B3aMMOJICHCTBUS B pacTBopax. AM(OTepHOCTh. HoHHoe npoussedenue 00vl. Booopoonwill nokazamens (pH)
pacmeopa. I'unponu3 coneil. 3HaueHNe THUAPOIN3a B OWOIOTHYECKMX OOMEHHBIX mporeccax. [lpuMenenue
THJIPOJIN3a B IPOMBIIIIICHHOCTH.

OKHCIINTENTbHO-BOCCTAHOBUTENBHBIE PEaKIMU B NpPUPOAE, TMPOU3BOJICTBEHHBIX Ipoleccax |
KU3HEACSITETPHOCTH OPTraHUu3MOB. OKUCIUMENbHO-80CCIMAHOBUMENbHIL NOmMeHyuan cpeovl. [uaspamma
Ilyp6s. TloBeneHre BemIeCTB B cpelax C pa3HBIM 3HaueHneM pH. MeTonsl 3JeKTpOHHOTO U 371eKMpPOHHO-
uoHHo2o OayaHca. ['albBaHUYECKHI 371eMEHT. XMMHUYSCKUE HUCTOYHUKH TOKa. Cmanoapmubili 6000pOOHbLI
anekmpood. CmaHOApMHbLL  1eKMPOOHbILL  NOMeHYUanr cucmemsl. PO cmanoapmusix  31eKmMpOoOHbIX
nomenyuanios. Hanpasnenue oxuciumenbHo-60CCMAaHOBUMENbHLIX peakyull. DIEKTPOIH3 PACTBOPOB H
pacmiaBoB cojeid. [IpakTHueckoe NpUMeHEHUE IEKTPONIN3a ISl IOJTYUYEHUS IEIOYHBIX, MIeT0YHO3eMEbHBIX
METAaJUIOB U aIOMUHHMS. KOppo3us MeTaioB: BUIbI KOPPO3UH, CIOCOOBI 3aIIUTHl METAJIOB OT KOPPO3HHU.

OcHOBBI HEOPraHNYECKOH XUMHUM

O6mias xapakrepuctuka 3nemMeHToB |A—IIIA-rpynm. Okcupl ¥ epoKCHabl HATpHs U Kaius. PacnosHaBaHue
KaTUOHOB HaTpusi M Kanus. CojM HaTpus, Kajius, KaJblHs M MarHus, UX 3HaU€HHE B MPHUPOAC M KHU3HU
yenoBeka. JKecmxocms 600v1 u cnocobvl ee ycmpanenus. Komnnexcnvie coedumnenus amoMuMus.
Antomocunuxamot.

Mertamner  IB-VIIB-rpynn  (Meap, muHK, Xxpom, Mapraden). OcoOeHHOCTH cTpoeHHs aroMoB. OOmiue
¢usnueckue U xumuyeckue cBoiicta. [lomyuenne n npumenenue. OKCUABI M TUAPOKCUABI 3TUX METAJUIOB,
3aBHCHMOCTh WX CBOICTB OT CTENEHM OKHCIEHHs 3neMeHTa. Baxkueiimme comn. OKUCINTENbHBIE CBOMCTBA
coJiel XpoMma M MapraHiia B BBICIICH CTENICHN OKUCIEHUsI. KoMnieKcHble COeOUHEeHUs XpOMdA.

O6bmas xapakrepuctika sneMenToB IVA-rpynmel. CBoiicTBa, monydeHne u npuMeneHue yrisa. CuHTes-ra3
KaK OCHOBa COBPEMEHHOH MPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIA Yroib Kak aacopOeHT. Hawocmpyxmypul.
Mupoevle docmuoicenus 6 obracmu coO30aHUA HAHOMAMEPUATIOE. INEKMPOHHOE CIMPOEHUE MOTEKY bl Y2apHO20
easa. Tlonyuenue u npumenenue yeaprozo 2aza. buonorundeckoe aelcTsre yrapHoro raza. KapOuas! kanbims,
aIoMuHUA | kene3a. KapOonatsl u runpokapOoHaTel. Kpyeogopom yenepoda 6 scugou u Heicugol npupooe.
KavecrBennast peakiusi Ha kapOoHaT-WOH. Du3MyecKHe M XMMHUYECKHE CBOWCTBA KpeMmHHUs. CHIIaHbl H
cummnuasl. Oxenn kpemuust (IV). KpemuuneBbie kuciaoTel U ux conu. CHIMKAaTHBIE MHHEpAIbI — OCHOBA
36MHOM KOpBI.

OOmiass xapaktepucTrka 3neMeHToB VA-rpynmbel. Hutpunmel. KauecTBeHHast peakiiusi Ha WOH aMMOHHUSI.
A3OTHasi KHCJIOTa KaK OKHCIHTENb. HuTpaThl, WX (U3MYECKHEe W XUMHUYECKHE CBOWCTBA, NPHMEHEHHE.
CaoiictBa, momyueHune u mnpumeHeHue Qocdopa. Dochun. Pochopusie u noiaudocHopHbIe KHCIOTHI.
Buonornueckas posb docdaros.

OoOmas xapakrepucTrka 31eMeHTOB VIA-rpynmnsl. OcoOble CBONWCTBA KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHIL.
KagecTBennsle peakuun Ha cynbQUa-, CyIbPUT-, U CYIb(HAT-HOHBL

Obmas xapakrepuctika 3meMeHToB VIIA-rpynmel. Ocobennoctd xumuu ¢ropa. ['agoreHoBomopoasl U UX
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nonydyeHue. ['aJoreHOBOIOpOAHBIE KHUCIOTHI M HX coid. KadecTBeHHbIE peaklUMyd Ha TaJlOre¢HUA-HOHBI.
Kucnopoacoaepxaiiue coequHenus xjaopa. [[pumMeHeHre raJoreHoB 1 UX BaXKHEHIITUX COeIMHEHUH.
brazopoonvie cazvl. [lpumenenue 6aa20poonbix 2a3086.

3aKOHOMEPHOCTH B U3MEHEHHMH CBOMCTB MPOCTHIX BEIECTB, BOJOPOAHBIX COCAMHEHUM, BBICIIUX OKCHUIOB U
TUAPOKCUIOB.

Wnentndukanms HeopraHMIECKNX BEIIECTB U HOHOB.

Xumus 4 )KU3Hb

Hayunsie MeTonbl mo3HaHus B XUMUH. VMcTounnkn xummdeckoi mapopmanuu. [lonck nabOpManm
10 Ha3BaHUAM, HAECHTH(UKATOPAM, CTPYKTYPHBIM (QopMyaM. XUMHUUECKUI aHaIu3, CUHTE3, MOJECIUPOBAaHUE
XMUMUYECKHX TPOLECCOB M SBJICHUH KaK METOABI HAyYHOTrO MO3HaHWS. Mamemamuueckoe mMooeauposanue
NPOCMPAHCMBEHHO20 CIMPOEHUS MONEKYl opzanudeckux eeujecms. Cogpemenuvie QuU3UKO-XuMUdecKue
MemoObl YCMAHOBNEHUSL COCIABA U CIPYKIYDbL 8EUEC.

Xumust 1 300poBbe. JlekapcTBa, (epMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaJbHble BOJBL. [Ipo0iemMsr,
CBSI3aHHBIC C MPHMEHEHHEM JIEKapCTBEHHBIX NpenapaTtoB. BpenHble MpHUBBIUKU U (aKTOPHI, pa3pylIaloLIne
3II0pOBBE (KypeHHe, YIMOTpeOJIIeHne alKoroisi, HapkoMaHus). PannonamsHoe muTanue. llumeBbie moOaBKw.
OCHOBBI ITUIIEBON XUMHH.

Xumus B MenunimHe. Pa3paboTka jiekapcTB. XUMUYECKHE CEHCOPBI.

XuMHsl B MOBCEOHEBHOM >XWM3HHU. MOMIIME W YHUCTAIIUME CPEACTBA. PemneiieHThl, MHCEKTULUIBI.
CpencrBa mMuHON THTHEHBI 1 KOcMeTHKH. [IpaBuiia 6e30macHoi paboTHI ¢ AKUMH, TOPIOYHMH U TOKCHIHBIMHU
BEILIECTBAMH, CPEICTBAMH OBITOBOM XMMHUH.

XuMHsL M CEIIbCKOE XO35cTBO. MuHepanpHble M opranudeckue ymoOpenus. CpencTBa 3alluThl
pacTeHu.

Xumusi B MpoMBIIUICHHOCTH. OOIUe MpeACcTaBICHUST O MPOMBIIIICHHBIX cloco0ax MOMyYeHUs
XMMHUYECKUX BellecTB (Ha IMpuUMepe MpPOM3BOACTBA aMMHaka, CepHONM KucioThl). [IpomplnuieHHas
oprannueckass xumusi. Chblppe Ui OpPraHMYecKod mNpoMmblieHHOCTH. IIpoGnema 0oTX0mOB M MOOOYHBIX
npoaykToB. Hambonee KpyHmHOTOHHaXKHBIE MPOM3BOACTBA OPraHUYECKUX cOeAMHEHMH. UepHas M IBETHas
MCTaJLIyprus. CTeKJI0 U CUJIMKaTHAs MMPOMBIIIIJICHHOCTD.

Xumus u sHepreTrka. [IpupomHabsie HCTOYHHUKH yriaeBogopoaoB. [Ipuponusiii 1 momyTHBIH HEPTIHOM
rassl, UX cocTaB U Hcnojb3oBaHue. CocraB Hetu U ee mepepaboTtka. Hedrenponykrel. OKTaHOBOE YHCIIO
O0ensnHa. OxpaHa OKpysKarolled cpensl Npu HedrenepepadoTKe W TPaHCTIOPTUPOBKE HE(PTEPOIYKTOB.
AIH)TepHaTI/IBHBIe HUCTOYHUKHU DHECPTUU.

Xumust B crpouteinbcrBe. Llement. beron. IlomGop onTHMalibHBIX CTPOUTENBHBIX MaTepuUaloB B
MIPAKTHYECKO IEATENbHOCTH YeI0BEKa.

XUMHS U 3KOJIOTHA. XUMHYECKOE 3arpsA3HEHHEe OKpYy)Karolled cpeisl W ero mnocieactBud. OxpaHa
ruzpocdepsl, MouBkl, aTMOchepbl, (GIIOPHl U GayHbl OT XUMUYECKOr0 3arpsA3HEHHS.

TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB,
OTBOINMBIX HA OCBOEHHME KAK/IOU TEMbI

Ne HazBanue Tembl KosmuecTBo
n/n 4acoB
10 xknace
1 OCHOBBI OPraHU4eCKON XUMHUH 98
2 XuUMHUS U )KU3HB 7
11 kaace
1 TeopeTnyeckrie OCHOBbI XUMUU 48
2 OCHOBBI HEOPTraHMYECKON XUMHH 46
3 XuUMHUS U )KU3HB 8
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