YTBEPXJIEHA
npukazom no MAOY COIII Ne 10
ot 27.08.2020 Ne 149

VI BaHOBa E NEeHA Do e

YUPEIIEHUE "CPEIHAR OFLLIEOBPA3OBATEIbHAT LUKONA s 107
oH,

12643,
12683,

AHaTonbeBHa i
PaGouas nporpamma

1o Kypcy X¥MMHus HA YPOBHE cpeaHero ooduiero oopazosanus ajs 10
— 11 kiaccoB (yriy0J1eHHbIH YPOBEHb)

PaGouas nmporpamma paspaboTaHa Ha OCHOBE
1. ®enepaibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHApPTa CpeIHEro (ITOJTHOTO0) 001Iero
obpazoBanus (I[Ipukas Munobpaayku Poccuu ot 17 mas 2012 r. Ne 413).

2. TlpumepHOW  OCHOBHOW 00pa30BaTEIBHOM MPOrPaMMBbI CpPEIHEro OOIIero 00pa3oBaHUs
(omoOpena  ¢enepaybHBIM ~ y4eOHO-METOJUYECKHM  OOBEIMHEHHEM 110  OO0IIeMy
o0Opa3oBaHuio, MPOTOKOJ 3acedanusi otT 28 uroHs 2016 r. Ne 2/16-3).

3. OcHOBHO# 00pa30BaTENBLHON MPOTPAMMBI CPETHETO 001Iero 00pa3oBaHUs

MAOY COHI Ne 10 r. Kannanakiia

Pabouast mporpamma peanusyercs ¢ nomomsio YMK non penaxnueii Epémuna B.B.

Ilnanupyembie pe3yJibTaTbl OCBOCHUS KYpca XMMHUU

BbInyCKHUK HA Yrjy0/JIeHHOM YPOBHE HAYYMTCH:

— pacKpbIBaTh Ha MPUMEpax poJib XUMUH B (POPMUPOBAHUH COBPEMEHHOI HayuyHOU
KapTUHBI MUPA U B IPAKTHUECKOH I€ATEIbHOCTH YEJI0BEKA, B3AUMOCBS3b MEXAY XUMHUEN U
JPYTMMH €CTECTBEHHBIMU HayKaMu;

- HWIUIIOCTPUPOBATH HA TPpUMEpPAX CTAHOBJICHHUC U 3BOJIFOITUIO opraHqucxoﬁ XHUMHHU KaK
HAYKH Ha pa3JIMYHBIX UCTOPUYCCKUX DTAllaX €€ Pa3BUTHUA,

— YCTaHaBJIUBATb IPUYHUHHO-CICACTBCHHBIC CBA3U MCKIY CTPOCHHUEM ATOMOB XUMHYCCKUX
9JICMCHTOB U ICPUOJUICCKUM U3MCHCHUCM CBOMCTB XMMHYECKHX 3JIEMEHTOB U UX COSANHECHUMN
B COOTBCTCTBHHU C MMOJOKCHUEM XUMHUYCCKUX 3JICMCHTOB B nepnozmqecxoﬁ CHUCTEMC,

- aHAJIM3UPOBATh COCTaB, CTPOEHHE U CBOMCTBA BELIECTB, IPUMEHSIS [TOJIOKEHHUS OCHOBHBIX
XUMHYECKHUX TEOPHI: XUMUYECKOTO CTPOEHUS OpraHndyeckux coenuHennii A.M. bytneposa,
CTPOEHHS aTOMa, XUMUYECKON CBA3H, IIEKTPOIUTUYECKON JUCCOLMALUN KUCIOT U OCHOBaHM;
YCTaHABJIMBATh NPUUYMHHO-CJIEICTBEHHBIE CBA3U MEK/y CBOMCTBAaMH BEILIECTBA U €70 COCTABOM
U CTPOEHHEM,;

- IIPUMEHSATH [IPAaBUJIa CUCTEMATUYECKON MEXIYHAPOAHOW HOMEHKIIATYPBbI KaK CPEICTBA
pa3nuyeHus U UISHTU()UKALMY BEIIECTB 110 UX COCTABY U CTPOCHUIO;

- COCTaBJIATh MOJIEKYJISIPHBIC M CTPYKTYPHBIE (POPMYJIBI HEOPTAaHUYECKUX M OPIraHUYECKUX
BEIIECTB KaK HOCUTENEH nH(POpMAIMK O CTPOCHUH BEILIECTBA, €T0 CBOHCTBAX H
MIPUHAIJICKHOCTH K OIPEIEICHHOMY KJIACCY COCTMHEHMI;



— OOBSICHATH MPUPOY U CLIOCOOBI 00pa30BaHUS XUMHUUECKOM CBSA3U: KOBAICHTHON
(MONsIpHOM, HETIONSPHON ), HIOHHOU, METaJUIMUECKOU, BOJOPOAHON — C IIEJIbIO ONpeeICHUS
XUMHYECKON aKTUBHOCTH BEILECTB;

— XapaKTepu30BaTh (PU3NYECKHE CBOMCTBA HEOPTAaHUYECKUX M OPTraHUYECKHUX BEIIECTB U
YCTaHABJIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUIMYECKOMN
pelIeTKy;

- XapaKTCPU30BaTh 3aKOHOMCPHOCTHU B UIBMCHCHNUN XUMHNYCCKUX CBOMCTB IPOCTBIX
BCIICCTB, BOOOPOJIHBIX COGI[I/IHGHI/If/'I, BBICHIUX OKCUIAOB U THAPOKCHUIOB,

— IIPUBOJUTH PUMEPBl XMMUUECKUX PEAKLINUH, paCKPhIBAIOIINX XapaKTEPHbIE XUMUYECKUE
CBOICTBa HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB U3YUEHHBIX KIACCOB C LIEJIBIO UX
uaeHTU(GUKAIMY U 00BCHEHUS 00JIaCTU IPUMEHEHUS;

- OIPCACIIAThL MCXAaHU3M PCAKIIUU B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ IMPOBCACHUA PCAKIIUU U
IMPOTrHO3UPOBATH BO3MOKHOCTD NPOTCKAHUA XUMHUYICCKUX peaKI_[I/Iﬁ Ha OCHOBE THUIIA XUMHUYECKOM
CBA3U U AKTUBHOCTH PCAarcHTOB,

- YCTaHaBJIMBATb 3aBUCUMOCTD peaKHI/IOHHOﬁ CIOCOOHOCTH OpTraHUYCCKUX COCI[I/IHCHI/Iﬁ oT
XapaKTCpa B3aAUMHOI'O BJIUAHUA aTOMOB B MOJICKYJIaX € HCJIBIO IPOTHO3UPOBAHUSA ITPOAYKTOB
peakuumy;

- YCTaHABJIMBATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKLIMU U CMEILIEHUS] XUMUYECKOTO
PaBHOBECHS OT Pa3IUYHBIX (PAaKTOPOB C IIEJIBIO OMPEICICHUS ONTUMAIBHBIX YCIOBUHN
MPOTEKAHUSI XUMHUYECKUX MTPOIECCOB;

- YCTaHaBJIMBATb TCHCTUUCCKYIO CBA3b MCKAY KilaCCaMU HCOPTraHNUYCCKUX U OPTaHUYCCKUX
BEIICCTB OJId 000CHOBAHHS HpHHHHHI/IaJIBHOﬁ BO3MOXHOCTH IMOJIYUCHHUA HCOPTaHNICCKUX U
OpTaHU4YCCKUX COG}II/IHGHI/If/'I 3aaHHOr'o CoCTaBa U CTPOCHUS,

— noAOHUpaTh peareHThl, yCIOBUS U ONPEIETSATh MPOIYKTHI PEAKIIUH, TTO3BOISIONINX
peanu3oBaTh Ja00PATOPHBIE M MPOMBIIIIEHHBIE CTIOCOOBI MOTYyUYEHUS BaXKHEUIIINX
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB;

— OTIPEJIEIATh XapaKTep CPebl B pe3yIbTaTe THIPOJIN3a HEOPTAaHUUYECKUX U OPTaHMYECKUX
BEIIIECTB U MPUBOAUTH PUMEPHI THIPOJIN3a BEIICCTB B TOBCETHEBHOM KU3HU YEIOBEKA,
OMOJIOTHYECKUX OOMEHHBIX TMPOIleccax U MPOMBIIUICHHOCTH;

— MMPUBOAUTH NPUMEPBI OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKnnﬁ B ITprUpoac,
IMPOU3BOACTBCHHLIX IpOoHECCax U KU3HCACATCIbHOCTH OPraHu3MOB;

- 000CHOBBIBATH MPAKTUYCCKOC UCITOJIB30BAHUC HCOPTraHUYCCKHUX U OPraHUYCCKUX
B€IICCTB U UX peaKHI/II\/II B IPOMBIIIIJICHHOCTHU U 6BITy;

— BBIITOJIHITE XUMHUYECKUN SKCIICPUMCHT I10 paCIIO3HABAHUIO U MTOJTYUYCHUTIO
HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB, OTHOCAIIMNXCSA K pa3JIMIHbIM KJIacCaM COCI[I/IHCHI/II\/'I,
B COOTBETCTBHUH C TIPABUIIAMHU M IIPHEMaMH 0€3011acHON pabOThI C XUMHUYECKUMU BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM;



- MIPOBOJIUTH PacueThl HA OCHOBE XUMHUYECKUX (POPMYJ U ypaBHEHUN peaKLnii:
HaXOXKJCHHUE MOJIECKYJISIpHOU (POPMYJIIBI OPraHMUECKOT0 BEIIECTBA 110 €ro IIOTHOCTH U
MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOAIIUX B €0 COCTAB, WX 11O IMPOAYKTaM CropaHus; pacuCThl
MaccoBOM J0J1H (Macchl) XUMUYECKOTO COEMHEHNS B CMECH; pacyeThl Macchl (00beMa,
KOJINYECTBA BEILECTBA) MPOJLYKTOB PEAKIINH, €CIIM OJTHO U3 BEIECTB IaHO B U30BITKE (UMEET
IPUMECH); PacyeThl MaCCOBOM MM 00BEMHOM OJIM BBIX0/1a IPOLYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOI0; PACUYEThl TEIUIOBOIO AP PeKTa peakuu; pacyeTbl 00bEMHBIX
OTHOILICHU T'a30B IPU XUMUYECKUX PEAKIMAX; pacueThl Macchl (00beMa, KOJIMUECTBA BELIECTBA)
IPOAYKTa PEAKLMH, €CIIU OJHO U3 BELIECTB JAHO B BUJE PACTBOPA C OIPEICICHHON MacCOBOI
JI0JI€¥ PaCTBOPEHHOI'0 BEILECTBA;

— HCII0JIb30BaTh METO/Ibl HAYYHOT'O MIO3HAHUS: aHAJIN3, CUHTE3, MOJIEIMPOBaHHUE
XUMHUYECKHX IPOLECCOB U SIBJICHUM — IPU PELIEHUH Y4eOHO-UCCIIEA0BATENbCKUX 331 110
U3yUYEHHUIO CBOMCTB, CIOCOOOB MOJTyUEHHsI U PACIIO3HABAHUS OPTaHUYECKUX BEIIECTB;

- BIIQJICTh MTPaBWIIaMU OE30MTACHOTO OOPAIIEHUS C €IKUMHU, TOPIOYUMH U TOKCHYHBIMH
BEIIECTBAMH, CPEICTBAMHU OBITOBOW XVIMHH,

- OCYIIECTBIISATH IOUCK XUMUYECKOW HHGOPMAIIMU 0 HA3BaHUAM, UACHTU(DUKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

— KPUTUYECKH OLICHUBATh U HHTEPIPETUPOBATH XUMUYECKYIO HH(POPMALIHIO,
coJiepKalyrocs B COOOLICHUAX CPeJICTB MaccoBOM MH(popMaruu, pecypcax MHTepHera, HayyHO-
HOIYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAy4YHON KOPPEKTHOCTH B LIEJIAX BBISBIICHUS
OIIMOOYHBIX CYX AECHUN U (OPMUPOBAHNS COOCTBEHHOM MO3UIINN;

- yCTaHABIMBATh B3aUMOCBSI3H MEXAY (haKTaMU U TEOPHEH, TPUUUHON U CICCTBUEM TIPU
aHaJu3e MpoOJEMHBIX CUTyalluii 1 000CHOBAaHUY MPUHUMAEMBIX PEIICHUN HAa OCHOBE
XUMHYSCKHX 3HAHUM;

- MPEJICTABIATh IyTH PEIICHHS TI00ATBHBIX IPOOJIEM, CTOSIINX TIEpe]] YeTI0OBEUECTBOM, U
MEPCIIEKTUBHBIX HANIPABJICHUN Pa3BUTUS XUMUYECKUX TEXHOJIOTUIA, B TOM YHCII€ TEXHOJIOTHI
COBPEMEHHBIX MaTEPUAJIOB C PAIUYHON (DYHKIIMOHAIEHOCTHIO, BO3OOHOBIISIEMBIX UCTOYHIKOB
CBIPbsI, TepepabOTKH M YTUIN3AINH MPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

Boinycknuk na y2nyoneHHom yposne noayuum 603MONCHOCHb HAYYUMbCA:

— Gopmyruposams yenv UCCIe008AHUS, 8bI08ULAMb U NPOBEPAMb IKCNEPUMEHMATLHO
2UNOMmMe3bl 0 XUMUYECKUX CBOUCMBAX eueCms HaA OCHOBE UX COCMABA U CMPOEHUs, UX
CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, 0 Xxapakmepe u NpoOyKmax pasiudHblx
XUMUYECKUX peaKyuil;

— CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUUECKUE IKCHEPUMEHNbL C
cobnrdenuem npasui Oe30nacHol pabomsl ¢ 8ewecmsamu u 1abopamopHuimM 0060py0osanuem,;

- UHmepnpemupoeams OaHHbvle 0 cocmase u cmpoeHuu eeuiecmse, nojy4€eHHoble C NOMOULbIO
COBPEMEHHDBIX d)u:«:ulco-xumuquKux M€m0()06,'



- ONnUCHbIBANb COCMOARUE DJIEKMPORA 6 AMOMe Had OCHO8€ COBPEMEHRHbIX KBARNMOB0~
MeEXAHUYECKUX npebcmaeﬂenud O CmpoeHUuu amoma 07151 00bSICHEHUS. pes3yibmamos
CNneKmpailbHO20 AHAIU3A 6EULeCns,

- xapakmepuszoeanib po.Jib a30mocodep9fcau;ux cemepoyuUKiIud4ecKux coeouHenull u
HYKJIEUHROBbIX KUClIom KakKk BAdCHEUUUX ODUOSIO2UYECKU AKMUBHDLX seuecms,

- NPOZHO3UPOBAMb 603MONCHOCb NPOMEKAHUA OKUCIUMENbHO-60CCMAHOSUMEbHBIX
peaxkyuil, 1excaujux 8 0OCHO8e NPUPOOHBIX U NPOU3EOOCNBEHHBIX NPOYECCOB.
COJEPKAHUE
yueOHOro mpeamerta «XuMmus».

OCHOBBI OPraHU4YecKOH XUMHHU

[losBneHne M pas3BUTHE OPraHUYECKOM XMMHMHM Kak Haykd. lIpenmer opranmdeckoi
XUMUU. MeCTO ¥ 3Ha4eHHE OPraHUYeCKOM XMMHH B CUCTEME €CTECTBECHHBIX HayK. B3auMocBsa3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

XHWMHUYECKOE CTPOEHUE KaK IOPSAOK COCIMHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMMUYECKOIO CTPOCHHS OpPraHMYECKHX
coenuHeHuil A.M. bytnepoBa. YTIiepoAHBI CKEJIET OpPraHMYECKOM MoseKyibl. KpaTHocTh
XUMHUYECKON CBA3M. 3aBUCUMOCTb CBOWCTB BELIECTB OT XMUMHUYECKOI'O CTPOEHUS MOJIEKYIL.
Wzomepust u uzomepsl. Ilonstue o QynkunonanpHoil rpynne. I[TpuHuunel kinaccudukanuu
OpPraHMYECKUX COeTUHEHMH. MexXIyHapoaHas HOMEHKJIAaTypa M NPUHIMIBI 00pa3oBaHUsA
Ha3BaHUU OPraHUYECKUX COCIUHEHUN.

Knaccudukanmss 1 0OCOOCHHOCTH OpraHMYECKMX peakuuid. PeaknnoHHbIE LEHTPHI.
IlepBoHavaIbHBIE MMOHATHS O TUMAX U MEXAHU3MAaxX OPraHWYECKHUX peakuuil. 'omonuTnueckuii u
reTepOIMTUYECKUH Pa3phlB KOBAJEHTHOW XHMHUYecKoW CBsi3u. CBOOONHOpaJAMKAIbHBIA U
MOHHBIA MexaHu3MbI peakuuu. [ToHsTue o Hykineoduie u snexTpodue.

AnkaHbl. DJEKTPOHHOE W IIPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJIbl MeTaHa. Sp°-
rubpunuzanus opourtaneit aroMoB yrieposa. ['omonornyueckuii psa u obmias Gopmysia aqTKkaHOB.
Cucrematndeckass HOMEHKJIATypa aJKaHOB M pagukaioB. M3omepus yriepomHOro CKenera.
@dusnueckue CBOICTBa allkaHOB. 3aKOHOMEPHOCTH U3MEHEHHMA (U3NYECKUX CBOICTB.
XHUMHUYECKHME CBOWMCTBA  aJKAaHOB: TAJIOTCHUPOBAHME, JETUIPUPOBAHHE, TEPMHUYECKOE
pa3ioXKeHne, KPeKUHI KakK CIOCOOBbI MOJTY4YEHHs] BaXXHEHIINX COETUHEHHH B OpraHMYeCKOM
cuHTe3e. ['opeHne ankaHOB KaK OJMH M3 OCHOBHBIX MCTOYHMKOB TEIUIA B IIPOMBIIIJIEHHOCTH U
obITy. M30Mepu3amus Kak crnoco0 MoyydeHUs] BHICOKOCOPTHOrO OeH3nHA. MeXaHU3M peaxiiu
CBOOOIHOpaauKanbHOrO 3amenieHus. [lomydenue ankanoB. Peakumsi Bropua. Haxoxxnenue B

IIPUPOJIe U MPUMEHEHHUE aJIKaHOB.



Huknoankanel. CTpoeHue MOJEKyJd HUKIoaTKaHOB. OOmas ¢dopmyrna LUKIOATIKAHOB.
Homenknarypa  nukinoankaHoB.  M3omepuss — IUKJIOAIKaHOB:  YIVIEPOJHOTO  CKEJleTa,
MeXKKJIaccoBasi, IPOCTpaHCTBeHHAas (yuc-mpanc-uzomepus). Crenurka CBOWCTB HUKIOATKAHOB
C MaJIbIM pa3MepoM LUKIa. Peakiiuu nprucoennHeHus ¥ paJuKaIbHOTO 3aMEIICHHS.

AnKeHBl. DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbI JTHJIEHA. SP?-
ruOpuau3anys opourtaneil aToMOB yriepoja. G- M T-CBsI3U. ['oMosorndyeckuil psa u oOuias
dopmyna ankeHoB. HomeHknaTypa ankeHOB. M3omepusi ajKeHOB: YIJIEPOJHOTO CKeJeTa,
MOJIO)KEHUSI KpaTHOM CBSI3U, MPOCTPAHCTBEHHAs (yuc-mpaunc-u3oMepus), MeEXKKIaccoBasl.
Ousnyeckue CBONCTBA alKeHOB. Peakiuu 3IeKTpPOPUIBHOIO MPUCOECIUHEHUS KakK crocod
HoJay4eHUus: (PyHKIMOHAJIBHBIX MPOMU3BOJHBIX YIieBoJgoposoB. IIpaBuio MapkKoBHUKOBaA, €ro
ANIEKTPOHHOE oOocHOBaHMWe. Peaknuu okuciaeHus © noiauMepusanuu. [lonmdTHieH Kak
KPYITHOTOHHAXHBIN MPOJIYKT XMMHUYECKOTO TMPOHM3BOACTBA. [IpOMBINIIICHHBIE U J1a00OpaTOpHBIE
crocoObI MOJTydeHHsI aKeHOB. [Ipasunio 3atiyesa. IIpumeHeHne aaKeHOB.

Anxanguensl. Krnaccudukanus ankaJueHOB MO B3aUMHOMY PAaCIOJIOKEHHUIO KPATHBIX
cBsizeil B Mosekyine. OCOOCHHOCTH DIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUS
COTMPSDKEHHBIX  ankagueHoB. OOmas ¢dopmyna ankanueHoB. HomeHkiatypa u  u3zoMmepus
ankaaueHoB. Gu3nyeckrue CBOMCTBA alKaJMEeHOB. XUMUYECKUE CBOMCTBA alIKaIMEHOB: PEaKIuu
NPUCOETUHEHUsT (THAPUPOBAHUE, TaIOTEHUPOBAHUE), TOPEHUS M NOJUMepHu3aluu. Bxian
C.B. JlebeneBa B mMOIy4YyeHHE CHHTETHYECKOrO Kaydyka. Bynkanuzanus kaydyka. PesuHa.
MHoroo0pa3ue BHIOB CHHTETHYECKHX KaydyKOB, MX CBOWCTBAa W mpuMeHeHHe. [lomydyenue
AIKaJIMEeHOB.

AJNKUHBL. DJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl aleTuiIeHa. Sp-
ruOpuau3aIys opouTasei aroMoB yriiepoaa. ['omonornyeckuii psia u odmas GopMyia alTKUHOB.
Homenkiatypa. M3omepus: yraepoJHOTO CKelleTa, MOJIOKEHUS KPAaTHOM CBSI3U, MEXKIIACCOBas.
Ouznyeckue CBOMCTBA aIKMHOB. XUMUYECKHE CBOMCTBA aJKMHOB: PEAKIIUU MPUCOETMHEHUS KaK
croco0 MoJy4yeHHs MOJIMMEPOB U JIPYTUX MOJE3HBIX MPOIYKTOB. Peakyuu 3amewenus. I'opeHue
alleTHJIEHA KaK MCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHM JJIsi CBApPKM M PE3KHU METAJUIOB.
[TorydeHue aneTusieHa MUPOJIU30M METaHa U KapOuIHBIM MeToioM. [IpumeHeHue aneTuneHa.

Apensl. Ucmopusa omkpvimus 6ensona. CoBpeMeHHBIE MPeICTaBICHHs 00 3JIEeKTPOHHOM
U TIPOCTPAHCTBEHHOM CTpoeHuM OeH3ona. M3oMepus M HOMEHKJIAaTypa TOMOJIOroB O€H30Ia.
O6mas ¢dopmymna apeHoB. du3uveckre CBOHCTBAa OeH307a. XMMHUYECKHE CBOWCTBAa OCH30JA!
peaknuu  ANEKTPOPMIBHOTO 3aMelieHus (HUTPOBAaHHWE, TAJOTCHUPOBAHHME) Kak CIocod
MONyYeHUs] XUMHUYECKUX CPEICTB 3allUThl PACTCHMI; NTPHUCOEAMHEHHUs (TUAPUPOBAHUE,
raJJoreHUPOBAaHUE) KAaK JOKA3aTeIbCTBO HEIMPEACIIbHOrO XapakTepa Oen3ona. Peakuus ropeHus.

[Tonryuenue 6enzona. Ocobennocmu xumuieckux ceolicme moyona. BzaumHoe BIusHuE aTOMOB



B MoJieKyJie Toiyona. Opuenmayuonnvie s¢hpexmol 3amecmumenei. IIpuMeHeHne roMoI0roB
OeH3oa.

Crouptel. Knmaccudukamnus, HOMEHKJIaTypa CIHPTOB. ['OMOJIOTHUYECKU psAx U 0oOIIast
dopMmyra npeaenbHbIX 0OJHOATOMHBIX cupToB. M3omepus. dusnueckue cBONCTBA MPEAEIbHBIX
OJTHOATOMHBIX CIIUPTOB. BogopoaHas CBSA3b MEXIy MOJEKYJaMH U €€ BIHSHUE Ha (HU3NYECKHE
CBOiicTBa cnuUpTOB. XHMHUYECKHME CBOMCTBA: B3aUMOJICHCTBUE C HAaTpUEM Kak Crocod
YCTAHOBJICHHUSI HAJIWYMsI TMIPOKCOTPYMIbI, € TaJOr€HOBOAOPOAAMU KaK CIIOCO0 IMOIydYeHHs
pacTBOpUTEIIEH, BHYTPU- U MEXMOJIEKYJISIpHas AeruapaTtanus. Peakuus ropeHus: CupThl Kak
toruBo. IlomyueHue odTaHOona: peakuuss OpOXKEHUs IJIIOKO3bI, THUApAaTalus OSTUIICHA.
[Ipumenenue MmeraHosa u 3TaHosa. dusmonormueckoe AecTBHME MeTaHOJAa U 3TaHOJIAa Ha
OpraHu3M 4YellOBeKa. OTWICHIVIMKOIb M TJMLEPUH KaK IPEICTABUTENM IpeieibHbIX
MHOI0aTOMHBIX cIUpTOB. KauecTBEeHHAsl peakysi HA MHOTOAaTOMHBIE CIIMPTHI U €€ IPUMEHEHUE
JUIsl paclioO3HaBaHUs TIMLEPUHA B COCTaBE KOCMETHUECKUX cpelacTB. [IpakTuueckoe mpuMeHeHne
STUJICHTJIMKOJIS U TJIMLEPUHA.

®enou. Ctpoenue Mouiekyiisl (heHosa. B3auMHoe BiMsHUE aTOMOB B MoOJIeKyJie (eHoa.
dusnueckue cBoiicTBa (eHona. XUMHUYECKHE CBOMCTBA (peaklUM C HAaTPUEM, THAPOKCHUIOM
Hatpusi, Opomom). [Tonyyenue penona. I[lpumenenne penona.

Anbperuabl 1 keToHbl. Knaccudukanus anpaeruioB 1 KeToHoB. CTpoeHue NpeesbHbIX
aNbJIETUIOB. JJEKTPOHHOE U  IMPOCTPAHCTBEHHOE CTPOEHHE KapOOHMJIBHOM  IPYIIIBL
['omonoruueckuit psa, obmas Gopmyia, HOMEHKJIATypa U H30MepUs NPeAeIbHBIX albJerHI0B.
@u3nyeckue CBOWCTBA IMPENEIbHBIX AIBJETHI0B. XHMHUYECKHE CBOMICTBA MpEAEIBHBIX
QIBJETUAOB: THIPUPOBAaHUE, KAUYECTBEHHbIE pEaKkIMM Ha KapOOHWIbHYIO Tpymmy (peakuus
«cepebpsiHOTO 3epKanay, B3aumopencTBue ¢ ruapokcuaoMm Meau (1)) u ux mpuMeHeHue st
OoOHapy’>KeHHUsl NpeAeNbHBIX albJAETHI0B B IPOMBIIUIEHHBIX CTOYHBIX Bojax. Ilomyuenue
OpeeNbHBIX albJAETHIOB: OKHCICHHE CIUPTOB, rujaparanus arerwieHa (peakuust Kyudeposa).
TokcnyHoCTh anpaerunoB. [lpuMeneHue QopManbaernga M aneTaibleruaa. AIETOH Kak
npencTaBuTeNb KeToHOB. CTpoeHue MoJekynbl areroHa. OcoOeHHOCTH peakIUu OKHCIIECHUS
arieroHa. [IpumeHenune aneroHa.

KapbonoBeie kucnotel. Krnaccudukanuss u  HOMeEHKIaTypa KapOOHOBBIX KHCIIOT.
CrpoeHne  mpenenbHBIX  OJHOOCHOBHBIX ~ KapOOHOBBIX  KHCIOT.  OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIIbHOM rpynmbl. ['omonornyeckuit psan u obmast popmyna
OpeJeNbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHUCIOT. (PU3NMYecKHe CBOWCTBA MNpeAeIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOWCTBA IMpPENEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT (peakluy ¢ METaJUIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHHSIMHA U COJISIMH)

KaK TIOJITBEPKACHUE CXOJCTBA C HEOPTaHWYECKUMH KHCJIOTaMU. Peakmmsi sTepudukanum u ee



oOpatumocTh. BnusHue 3amecTuTeneld B YIJIEBOJOPOJHOM pajJMKaje Ha CHIY KapOOHOBBIX
KUCa0T. OCOOEHHOCTH XMMHUYECKHX CBOMCTB MypaBbHMHOW KHCHOTHI. [lodyueHue mnpeaenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHME aJKaHOB, AJIKCHOB, MEPBUYHBIX CIHPTOB,
anpIeruioB. BaxkHeililue mnpeacTaBUTeNd KapOOHOBBIX KHUCIOT: MypaBbHHAas, yKCyCHas W
OeH3oiiHas. Bricmme mnpenenbHbIE W HEmpeelbHble KapOOHOBBIE KHUCIOTHL. Onmuueckas
usomepus. Acummempuueckuu amom yanepooa. Ilpumenenne kapOOHOBBIX KUCIIOT.

Cnoxubsie »¢upsl u xupbl. CTpoeHHE UM HOMEHKJIATypa CIOXHBIX 3(QUPOB.
MesxkiaccoBasi H30MepHsi ¢ KapOOHOBBIMHU KUCIOTaMU. CIIocOObI MOTY4EHUS CI0KHBIX 3(PHPOB.
OOpatumocth peaknuu dtepudukanuu. I[IpuMeHeHHE CIOXKHBIX S(QUPOB B TUIIEBOH U
nap@roMepHON NpOMbIIUIEHHOCTU. JKHpbl Kak CIOXKHbIE 3(QUpbl TIULEPUHA M BBICHIUX
KapOOHOBBIX KHCIIOT. PacTUTENnbHBIE U JKUBOTHBIE KUPBI, UX cocTaB. PU3NYECKHE CBONCTBA
XKUPOB. XMMHUECKHE CBOMCTBA XUPOB: TMAPUPOBAHME, OKHCIEHUE. ['MIApoau3 win OMbUICHHE
XKHPOB KaK CHoco0 MPOMBIIIJICHHOTO TOMYYEHHS COJed BBICHIMX KapOOHOBBIX KHCIOT.
[Tpumenenue xKupoB. MbUIA KaKk COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MoroII1e CBONCTBA MbLia.

VYrneBonpl. Knaccudukamus yrimeBogoB. Dusnyeckwe CBOWCTBA W HAXOXKICHUE
YIJIEBONOB B Ipupone. [roko3a Kak alpJernjocnupT. XUMHYECKHE CBOMCTBA IVIIOKO3BI:
ayuauposanue, aiKUIUposanue, CIMpToBOE U MOJIOYHOKHUCIIOE OpOXKeHHEe. DKCIIEPUMEHTAIbHBIC
JI0Ka3aTeNNbCTBA HAJUYUS aJbJACTUIHON U CHUPTOBBIX IpynHn B Iioko3e. [lonmydeHue riiroKo3bl.
@pykmosza kax usomep enwkosvl. Pubosza u oOezoxcupuboza. BaxHeilmme gucaxapuibl
(caxaposa, takmosa, mManvLmosa), uX CTpoeHue W Quandeckue cBoicTBa. ['maponus caxapossl,
JaKkmo3vl, manbmosel. Kpaxman M HelIroio3a Kak OHMOJOrMYecKHe MOJUMeEphl. XHMUYECKHe
CBOICTBa Kpaxmaia (TUApPOJIN3, KaUECTBEHHAsI peaklusl ¢ HOJA0M Ha Kpaxmall U €€ IpUMEHEHUe
JUIsl OOHAapyKeHHs Kpaxmalla B MPOJIyKTaxX MUTaHus). XHUMHYECKHE CBOMCTBA IIEJIIHOIO3bI:
TUApoNu3, obpazoBaHue CIOXKHBIX 3¢upoB. [IpumeHeHne u OHONOrHYECKas POJib YTJIEBOJOB.
OxwucieHue yrieBoJoB — HCTOYHUK SHEPIUU JKUBBIX OpraHu3MoB. IloHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IIPUMEpPE alleTaTHOTO BOJOKHA.

WNnentudukanus opraHudeckux coeAuHEHUU. ['eHeTnueckas CBSI3b MEXKIy Kiaccamu
OpPraHWYECKUX COECTUHEHUI.

Awmunsl. [lepBuuHbie, BTOpUYHBIC, TPETHUHBIE aMUHBI. Kilaccudukalius aMrHOB 110 THITY
YIJIEBOJOPOAHOIO pajuKala M 4YHMCIy AaMUHOTPpyHNI B  MOJEKyJe. OJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MPEACIbHBIX aMUHOB. PU3HYECKHE CBOMCTBA AMUHOB. AMUHBI KaK
OpraHMYECKUE OCHOBAHMS: PEAKUUU C BOJOM, KucioTamu. Peakuus ropeHus. AHWIMH Kak
MPEICTABUTENb apOMaTHIeCKiX aMHHOB. CTpoeHue aHWIMHA. [[pUYrHBI 0CIa0IeHUsT OCHOBHBIX
CBOICTB aHWJIMHA B CPAaBHEHUM C AMMHAMU IMPEAEIBHOTO psija. XMMHUYECKUE CBONCTBA aHWIIMHA!

B3aUMOJICICTBHE C KHCIOTaMH, OpOMHON BOaOW, oOkuciaeHue. [lomydeHue aMHUHOB



ATKWIMPOBAHHEM aMMHAaKa U BOCCTAHOBICHHEM HHUTPOMPOM3BOJHBIX YTIIEBOAOPOIOB. Peakius
3unuHa. [IppMeHeHne aMrHOB B (hapMaIleBTHYECKON MTPOMBIIIIICHHOCTH. AHUIUH KAK Cbipbe 015
npou3800cmea anuiuHogvlx kpacumerneti. Cunme3swl Ha OCHO8e AHUTUHA.

AmuHokucnotel u Oenku. CoctaB u  HOMeHKnaTypa. CTpoeHHEe aMUHOKHCIOT.
['omonoruyeckuii psif TpeAeTbHBIX AMUHOKHUCIOT. M30Mepus npeodenvHbiX aMUHOKUCIOM.
Ouznueckue CBOWCTBA TPEACTBHBIX aMHUHOKHCIOT. AMHWHOKHCIOTBI Kak am{QOTepHBIC
opranuueckue coequHeHus. Cunres nentuaoB. [lentunnas cs3b. buonornueckoe 3HaueHue a-
aMuHOKHUCIOT. OOnacTu MpUMEHEHHs] aMUHOKHCIOT. benku kak MmpupomHble OHOMOIMMEpHI.
CocrtaB u crpoeHue OenkoB. OCHOBHble AMUHOKUCIOMbL, 0bpasyiowue Oeaku. XUMHYECKUE
CBOIicTBa O€NKOB: THAPOJU3, JCHATYypallus, KaueCTBEHHbIe (L[BETHbIE) peakUuu Ha OEJKU.
[TpeBparmenust 6enKoB MUK B opraHu3me. buonornyeckue GyHKUUU O0enKoB. [Jocmudicenus 6
U3YYeHUU CMpoeHUs U cuHme3sa 6eiKoa.

Azomcoodepacawue cemepoyurkiuieckue coeounenus. Iluppon u nupuoun. s1eKmpoHHoe
cmpoeHue, apomMamuyeckuil Xapakmep, pasiuuue 6 NpOSAGIeHUU OCHOBHBIX CBOLICME.
Hyxneunoswvie kucnomul: cocmag u cmpoenue. Cmpoenue Hykieomuoos. Cocmas HyK1eUHO8bIX
kucnom ([[HK, PHK). Ponb HYKeuUHO8bIX KUCIOM 8 JCU3HEOessMelbHOCMU OP2AHUZMOS.

Bricokomonekynsapabie  coenuHeHUs. OCHOBHBIE TIOHSATHS  BBICOKOMOJICKYJISIPHBIX
COCIMHEHUI: MOHOMEp, IIOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb  IOJUMEpPHU3AIIH.
Knaccupukamus momumepoB. OCHOBHBIE  CITOCOOBI  TOJMYYEHHST  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: peakIUu TMOoJUMepU3allud U MonukoHaeHcanuu. CTpoeHHe U CTPyKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOICTB TMOJIMMEPOB OT CTPOCHHSI MOJIEKYJd. TepMOIIacTUYHBIE U
TEPMOPEAKTUBHBIE MONUMEPBL. [Ipogodswue opzanuveckue noaumepvl. Komnoszummsie
mamepuanel. [lepcnekmugvl UCnonIb308aHUsL KOMRO3UMHbIX Mamepuanos. Kiaccudukanus
BOJIOKOH. CuHTeTHdeckue BosiokHa. [lonmmddupHble U MOTMaMHUAHBIE BOJOKHA, MX CTPOCHUE,
cBoiicTBa. [IpakTHueckoe HCHOIb30BaHHUE BOJIOKOH. Cunmemuueckue naeHKU: U30AAYUA OJA
npPo80008, MeMOPaHvl Ol ONPECHeHUsl 800bl, 3AWUMHbIE NAeHKU Ol A8MOMOOUNel, NIACMbIPU,
xupypeuueckue nossasku. Hosevie mexnonocuu oanvHeliuie2o coeepuiencmeosanuss NOJUMEPHbIX
mMamepuanos.

Teopernyeckue 0CHOBbI XUMHUU

Crpoenne BemectBa. COBpeMeHHass MOJAETb CTPOSHHs atoma. Jlyanu3m 3JeKTpoHa.
Ksanmosguvle uucna. Pactipenenenne JeKTPOHOB TI0 YHEPTETUIECKAM YPOBHSM B COOTBETCTBHUH C
MPUHIIUIIOM HauMEHbIIeW SHepruu, npaBwioM XyHaa u npunounoMm I[laymu. OcoOGeHHocTH
CTPOCHUS SHEPTreTUIECKIX YPOBHEH aTOMOB d-3JIEeMEHTOB. DIEKTPOHHAS KOH(PUTYpALUs aTOMa.
Knaccupukaiuss XMMHYECKUX 3JEMEHTOB (s-, P-, d-amemenTtbl). OCHOBHOE M BO30YKICHHBIC

COCTOSIHUSI aTOMOB. BajeHTHEIE OJICKTPOHEI. HepI/IO,Z[I/I‘ICCKaH CUCTEMA XUMHNUYCCKUX DJICMCHTOB



.. Menneneea. @usnueckuii cmeica [lepuoanueckoro 3axona .M. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB 3JIEMEHTOB M UX COECJUHEHHM IO MepruoiaM U TPYMIaM.
MupoBo33peHueckoe W HayudyHoe 3HaueHue I[lepuommueckoro 3akona /[I.M. Menneneena.
IIpocnoswr /.M. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX INEMEHIMO8.

DOneKTpOHHAas NpUpOJa XUMHUYECKOW CBSI3U. OJEKTPOOTpHULATENbHOCTh. KoBaneHTHas
CBSI3b, €€ PA3HOBHJIHOCTH M MEXaHH3MBbI 00pa3oBaHus (OOMEHHBIM W JOHOPHO-AKIICITOPHBIN).
HNonnass  cBsa3b.  Merammueckass  cBsi3b.  BopoponHass — cBA3b.  Meoicmonekynaphvie
83AUMOO0eUCMBUS.

Kpucrannmuueckue u amop@Hbie BemiecTBa. TUMBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs,
MOJIEKYJISIpHAsl, MOHHAsA, MeTaJJIN4ecKast). 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEILLIECTBA OT TUIIA
KpUCTAIIMYecKOr pemeTku. [Ipuanasl MHOrooOpasus BemecTB. COBpeMEHHbIE MPEACTaBICHUS
0 CTPOEHUU TBEPABIX, )KUJKUX U Ta3000pa3HbIX BEILECTB. KuUOKue KpUCmaibi.

XuMmuyeckue peakuuu. I'omoreHHsle U rereporeHHble peakuuu. CKOpOCTb peaklMu, €€
3aBUCHUMOCTh OT pa3IMYHbIX (PAKTOPOB: MPHUPOABI PEArupyrolluX BEIIECTB, KOHLEHTPALUU
pearupymomux BellecTB, TemmepaTypsl (mpaBwio Baut-I'odda), mmomaan peakunoHHON
MOBEPXHOCTH, HAJUYMS KaTajau3aTopa. DHEpPrusi aKTHUBAUUU. AKMUSUPOBAHMbIU KOMNIEKC.
KaranuzaTops! 1 katanus. Pojib kaTann3atopoB B IpUPOJIE U MPOMBILUIEHHOM IIPOU3BOJICTBE.

Iouamue 06 sumanvnuu u sumponuu. Snepeus [ub6ca. 3axkon 'ecca m crneacTBUA U3
Hero. TeruioBele 3 PeKThl XUMUYECKUX peakuuid. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh
peakumii. Xumudeckoe paBHOBecHe. CMeENIeHME XMMHYECKOTrO pPaBHOBECHS MOJ JEHCTBHUEM
pa3auuHbIX (AKTOPOB: KOHIICHTPAIIMM PEareéHTOB WM MPOJYKTOB PEaKIUHU, TaBJICHHS,
Temneparypsl. Pojib cMeleHus: paBHOBECHUS B TEXHOJIOTMUECKUX MPOIIECCaX.

HucnepcHbie cuctemsl. Konnouonvie cucmemol. VIcTuHHBIE pacTBOphl. PacTBOopeHue Kak
¢buznko-xumMuueckuit mporuecc. CriocoOb! BRIpaKeHHsI KOHLIEHTPAIIMKA PACTBOPOB: MaccoBas A0
pacTBOPEHHOI'O BEILLECTBA, MOJAPHAS U MOAANbHAA KOHyenmpayuu. Tump pacmeopa u
mumpoeaHue.

Peakuuu B pacTtBopax 31eKTpoiuToB. KauecTBeHHbIE peaklMU HAa HOHBI B PACTBOPE.
KuciioTHO-0CHOBHBIE B3aUMOJACHCTBUS B pacTBOpax. AMQOTEpHOCTh. HMoHHOe npoussedeHue
600bl. Booopoonwvuii nokazamenv (pH) pacmeopa. I'maponu3 conell. 3HaueHHE THIPOJIM3a B
OMOJIOTHYEeCKUX OOMEHHBIX Tpoleccax. [IpaMeHeHe ruiponn3a B IpOMBIIIIICHHOCTH.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IIPUPOJIE, TPOU3BOJICTBEHHBIX IpoIeccax
U KU3HEJEATENIbHOCTH OPTaHU3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHBIU NOMEHYUATL CPeobl.
HHuaepamma Ilyp6>. TloBenmeHue BemIECTB B cpenax ¢ pa3HbIM 3HadeHneMm pH. MeTomsr
AIIEKTPOHHOTO W 2J1eKmpOHHO-uonHo20 OanaHca. ['anpBaHuyeckuil sieMeHT. XHUMHUYECKHe

HUCTOYHHMKU TOKa. Cmanoapmuwviti 6000poOHbItl  dekmpod. CmanoapmHbulll  31eKMpPoOHbll



nomenyuan cucmemvl. Pa0 cmanoapmuuix 271eKmMpoOHblXx nomenyuanos. Hanpasnenue
OKUCIUMENILHO-80CCMAHOBUMENbHBIX peakyuii. JJIEKTPOIU3 PacTBOPOB U PaCIUIaBOB COJIEH.
[IpakTHyeckoe MPUMEHEHUE HJIEKTPOJIM3a JUIsl TOJIYYEHHs IIEJIOYHBIX, MIEI0YHO3EMEIbHBIX
METAJJIOB U amtoMUuHUsA. KOppo3usi MeTaioB: BHIBI KOPPO3HH, CIIOCOOBI 3alUTHl METAIJIOB OT
KOppO3HUH.

OcHOBBI HEOPTAHMYECKOH XUMHUH

O6mas xapakrepuctuka 37meMeHTOB |A—IIIA-rpynn. Okcuapl U TMEpOKCHABI HATPUA
kanusi. Pacro3naBanue kaTHOHOB HaTpusl U Kanusa. Colu HATpHs, Kamusl, KalblUus U MarHus, X
3HaYCHWE B NPUPOAE M KU3HU UEIOBEKa. JKecmKocmb 600bl U CNOCOObL ee YCMPAHeHUs.
Komnnekchvle coedunenus antomunus. Anomocuruxamol.

Meramnsl IB-VIIB-rpynn (Mmenb, muHK, XpoM, MapraHer). OCOOCHHOCTH CTPOCHHS
atomoB. O0mue ¢usznueckue u Xxumudeckue cpoictpa. [lonydyenune u npumenenue. OKcUIbl U
THJIPOKCUABI 3THX METAJJIOB, 3aBHCHUMOCTb HMX CBOMCTB OT CTENEHHM OKHCJICHHUS 3JEMEHTA.
Baxneiiimume conu. OKHCIUTENbHBIE CBOMCTBA COJEM XpoMa M MapraHua B BBICHIEH CTENeHU
okucieHus. Komniexcuvie coeounenus xpoma.

O6mas xapaktepuctuka sneMeHToB IV A-rpymnmbl. CBOHCTBA, MMONyYeHHE U TPUMEHEHUE
yriast. CHHTe3-Ta3 Kak OCHOBA COBPEMEHHOH NPOMBIIUIEHHOCTH. AKTUBUPOBAHHBIN yTOJIb Kak
aacopOent. Hanocmpykmypol. Muposvie 0ocmuodicenus 6 obracmu co30anusi HAHOMAMepuaios.
DnekmpouHoe cmpoenue MONeKyavl yeaprHo2o 2asa. llonyuenue u npumeneHue yeapHo2o 2asd.
buonoruueckoe neiictBue yrapHoro raza. KapOuasl kanbius, antoMuHus U kene3a. KapOboHaTsl
u ruapokapOoHatel. Kpyeosopom yenepoda 8 dcugoll u Hedicugou npupode. KadecTBeHHas
peakiusi Ha KapOoHaT-MOH. (DHU3MUECKWE M XHMHUYECKHE CBOWcTBAa KpeMHHUs. CHIaHbl H
cumuiuasl. Oxenn kpemuus (IV). KpemaneBsie kucinoTsl U ux coyi. CUITMKaTHBIE MUHEPAJIBl —
OCHOBa 3€MHO KOpBI.

OO0mmas xapakTepucThka 3eMeHToB VA-rpymnmbsl. Hutpuasl. KadecTBeHHast peakuus Ha
MOH aMMOHUS. A30THasi KHCJIOTa Kak OKHCIUTeNnb. HuTparel, uX (uszndeckre W XUMHUYECKHE
cBoiicTBa, mpuMeHeHue. CBolCTBa, oydeHue u npuMmeHenue gocdopa. ®ochun. dochopusie
u nosidocdopHbie KucI0Th. bronorudeckas posb pocharos.

Ob6mas XapaKTepUCTHKA JJIEMEHTOB VIA-rpynmnsl. Ocobble CBOMCTBA
KOHIIGHTPUPOBAaHHON CepHOW KHUCIOTHL. KadecTBeHHBIE peakiuu Ha CynbGua-, cyibpur-, u
cyJb(haT-uoHBI.

OOmas xapaktepuctuka 31eMeHTOoB VIIA-rpynmel. OcoGeHHocTH XUMHH  (TOpA.
['ajoreHoBOOPOABI W WX TMOJIydeHHe. [aloreHOBOJOPOIHBIE KHCIOTBI M HX  COJH.
KadecTBeHHBIE peakiMy Ha TaJOreHHUI-HOHBI. Kucimopoacozepikampe COCTUHEHHS XJIOopa.

[IprMeHeHre raJoreHoB U X BaKHEHIIINX COCTMHEHUN.



bnacopoonvie cazvi. Ilpumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHUH,
BBICIIMX OKCHJIOB U THIPOKCHJIOB.

WNnentudukanus HeOpraHn4ecKuxX BEIIECTB U HOHOB.

XuMHUS U )KU3Hb

Hayunbie metonsr mo3Hanusi B xumMuu. Mctounnku xumudeckoil mHpopmarmu. [lonck
uHbOpMallMl MO Ha3BaHUSAM, HUACHTU(DUKATOpPaM, CTPYKTYpHBIM (opmynam. XuMHYECKUN
aHaJu3, CUHTE3, MOJECIMPOBAHUE XMUMHUYECKUX IPOLIECCOB U SIBICHUM KAaK METOJbl HAyYHOI'O
no3HaHus. Mamemamuueckoe Mooeauposanue npoOCMPAHCMBEHHO20 CMPOEHUS MONEKVI
opeanuveckux seujecms. Cospementvle PUUKO-XUMUYECKUE MemOoObl YCMAHOBIEHUS COCMAasa U
CMpPYKmMypbl euecms.

XuMmus U 310poBke. JlekapcTBa, PepMEHThI, BUTAMUHBI, TOPMOHBI, MHHEPAIbHBIE BOJIBI.
[IpoOnemsbl, CBsi3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX MpemnapaTtoB. BpenHble MPUBBIUKU U
(dakTophl, pa3pylaIIue 310pOBbe (KypeHHE, YIOTpeOJCHUE aJIKOroJis, HapKOMaHUsA).
Pammonansaoe nuranue. [Tumesrsle 1o0aBku. OCHOBEI ITUILEBONA XUMUM.

Xumus B Meaunune. Pa3zpaboTka gexkapcTB. XUMHUYECKUE CEHCOPHI.

XuMUg B IOBCEAHEBHOW JKHU3HUA. MOIOIIKME M YUCTAIIME CPEACTBA. PereneHTsl,
uHCeKTUIMABL. CpeicTBa JIMYHOM TUTHEHBI W KocMeTuku. [lpaBuna Oe3omacHOi pabOTHI ¢
€JIKUMH, TOPIOYMMH ¥ TOKCHYHBIMHU BEIIECTBAMH, CPEJICTBAMU OBITOBOW XUMUH.

XuMHS U CelbCKOe X034icTBO. MuHepalibHble U opraHudeckue yaoOpenus. Cpencrsa
3alIUThl PACTECHUH.

XuMusi B TPOMBIIUIEHHOCTH. OOIIMe MpeACTaBICHUS O MPOMBIIUICHHBIX CIOCO0ax
MOJIyYeHUSI XMMUYECKUX BEIIECTB (HAa MpPUMEpPEe NPOU3BOJICTBA aMMHaKa, CEPHON KHCIIOTHI).
[IpombilieHHass opraHuyeckass XuMus. CpIpbe I8 OpPraHUYECKOM MPOMBIIIIEHHOCTH.
[TpoGiema OTXOM0B M TMOOOYHBIX MPOAYKTOB. Hambonee KpymHOTOHHA)KHBIE MPOW3BOICTBA
oprannyeckux coeauHeHuil. Yepnas u 1nBetHas wMertamutyprus. CTEKJIO H  CHJIMKaTHas
MPOMBITTUICHHOCTb.

Xumuss U 3Hepretuka. [IpuponHble WCTOYHMKM yriaeBoAoponoB. IlpuponHbiii u
MOMYTHBIA HEe(PTSIHON Ta3bl, UX COCTaB M HCMOJb30BaHUe. CocTaB HEPTH U ee mepepaboTka.
Hedrenponykrel. OkranoBoe umciao OensmHa. OxpaHa OKpyKalolled cpensl  IpH
He(dremepepabOTKE W TPAHCIOPTHPOBKE HEPTENMPOAYKTOB. AJBTEPHATHBHBIE HWCTOYHHUKHU
SHEPTUH.

Xumust B crtpoutenbctBe. llement. beton. Ilogbop onmTHManbHBIX CTPOUTENBHBIX

MaTCepHraioB B HpaKTI/IHGCKOﬁ JACATCIIBHOCTH YCJIOBCKA.



XUMUA ¥ 3KOJIOTUA. XMMHUYECKOE 3arpsi3HEHUE OKPYIKAOLIEH CPEIbl U €ro MOCIEACTBHUS.

Oxpana rugpocdepsl, TO4BHI, aTMochepsl, Gropsl ¥ PayHBI OT XUMHUUECKOTO 3arps3HEHUSI.

Tunbl pacyeTHbIX 3a1a4:

Haxoxnaenne MonexyyIsipHOi (GOpMYIIBI OPraHMYECKOro BEIIeCTBA MO €r0 IUIOTHOCTH H
MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WX MO MPOAYKTaM CrOpPaHUs.

PacueTsl MmaccoBo# 1011 (Macchl) XUMUYECKOTO COEAMHEHUS B CMECH.

PacueTsl Macchl (0ObeMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIUHU, €CIIA OJHO W3
BEILECTB JJAHO B U30BITKE (MMEET MPUMECH).

Pacuetbr MaccoBoi wiM 00BbEMHOM JOJM BBIXOAA MPOAYKTA PEAKIMH OT TEOPETHUECKH
BO3MOKHOTO.

Pacuetsl TemnoBoro s dexra peakuuu.

PacueTsl 00BEMHBIX OTHOIIIEHUH ra30B MPH XUMHUYECKHIX PEAKITHSIX.

Pacuetsr maccel (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CJIIM OJHO W3

BCIICCTB JaHO B BUAC paCTBOpa C onpeﬂeneHHoﬁ MacCOBOM ,Z[OJICP'I PaCTBOPECHHOT'O BEIICCTBA.

Tembl npakTHYeCKUX padoT:
KauecTBeHHOE onpeseieHne yriepoaa, BOAOPOAa U XJI0pa B OPTaHUYECKUX BEIIECTBAX.
KoHcTpynpoBaHue mapocTepKHEBBIX MOJIEIEH MOJIEKYJ OPraHUYECKUX BEIIECTB.
PacniozHaBaHue miacTMacc ¥ BOJIOKOH.
PelreHne sKkCiepUMEHTANIBHBIX 3a7a4 Ha [TOJIy4YE€HUE OPraHUYECKUX BEILIECTB.
PemreHne skciepuMEHTANIBHBIX 337ja4 Ha PACIIO3HABAHME OPTAHUYECKUX BEILIECTB.
Wnentudukanus HEOpraHn4ecKux CoeTMHEeHUH.
[Tonyuenue, cobupaHue 1 pacro3HaBaHHE I'a30B.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/]a4 110 TCME «MeTtaiibl».

© 0o N o gk~ wbhPE

Pemenue skcnepuMeHTaNbHBIX 3a7a4 10 TeMe «HemeTams.

[EY
©

Pemenne skcriepuMeHTaNbHBIX 337134 MO TeMe «l eHeThueckas CBA3b MEXAY Kiaccamu
HEOPraHUYECKUX COCTUHEHUI.

11. Pemenue 3KcrepUMMEHTAIBHBIX 337au MO TeMe «l eHeThdeckasi CBA3b MEXIY KilaccaMH
OPraHUYECKUX COCTUHEHUIN.

12. TlomydeHue STHIICHA U U3yYEHHE €T0 CBOMCTB.

13. TlosyueHue yKCYyCHOU KUCIIOTHI U U3yUYE€HHUE €€ CBOMCTB.

14. W3roroBineHue MblIa pyYHOU PaOOTHI.

15. HccnenoBaHue CBONCTB OEIKOB.

16. CsoiicTBa OJHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.



17. Xumudeckue CBOMCTBA albJACTHIOB.
18. CuHrte3 cnoxHOro 3¢upa.
19. VYcrpaneHue BpeMEHHOM KECTKOCTH BOJIBI.

20. KauyecTBeHHBIE PCaKu Ha HECOPTraHNYCCKUC BCIICCTBA U HOHBI.

Pacnpeodenenue yueonvix yacoe pazoenoe kypca xumuu 10-11 knacc (yenyonennsiit yposens)

Paznen
Hacosmo | 1() kyacc 11xkmacc BCETO
IpOrpamMMBbl TIPMMEPHOK

porpamMme

[Ipenmer
OpPraHU4YeCKON
xumuu. Teopus 26
CTPOCHHSI
OpraHUYeCKHUX
BEIIECTB
[Ipenenbubie 16
YTJIEBOJIOPOIBI
OTUIICHOBEIC

1 TMEHOBBIE
YIJIEBOJIOPO/IBI
AIleTUIIEHOBEIE 8
YTJIEBOJIOPO/IBI
ApomaTtudeckue 10
YTJIEBOJIOPO/IBI
[Ipuponusie
HCTOYHUKHU

70 YIJIEBOI0POJIOB 165 | - 165
BCIICCTBA I'mapoxcuiibHbIE 16
COCIUHEHHUS
Anbaeruanl 12
U KCTOHBI
Kap6oHoBsie
KHUCJIOTBI u X
ITPOU3BOTHBIC

16

Opranuueckue

18

VYrinesosl 10

AMUHBI,
AMHHOKUCJIOTEI,
OCIKH
A3zoTcoaepikaiye
reTepOLMKINYECKHE

COEIUHEHNUS. 8

Hyxnennosbie
KHCJIOTBI




O6006meHue
MaTepuana
«Opranunyeckas
XHMUSD)

[TepeBoaHOI 3K3aMeH

«Opranunueckas
XUMHUS»

Metonsl
O3HAHUSI B
XUMHH

OcHOBBI
TEOPETUYECKOMN
XUMUHU

50

XHUMHS — HayKa
0 BEILECTBAaX

Crtpoenue aToma

11

[Tepuonnueckuii
3aKOH H
repuoAnyecKas
CHCTeMa XUMHUYECKUX
3JIEMEHTOB

J. . MengeneeBa

Crpoenue BemiecTna
(u3 HUX Ha
«KowmmiekcHbie
COEIMHEHUS -3
yaca)

20

ITonumepst

Teopus CTPOCHUS
OpTraHUYECKUX
COCIUHEHUN

A. M. bytnepoBa u
COBpPEMEHHAsI TEOpHUs
CTPOCHUS
OpTraHUYECKHUX n
HEOPTraHUYeCKUX
BEIIECTB

JucnepcHsle
CHUCTEMBI

XUMHYECKUE
peaKIu

20

PactBops!

14

OKHUCIIUTEIBHO-
BOCCTaHOBUTEJILHBIE
peaxiuu.
DNEKTPOXUMHUYECKHE
MIPOIIECCHI

13

110




Heoprannueckas
XUMUS

55 - 55 52
Xumus u xu3es | 10 10 6 13
Pe3epBHOE 21 ] i ]
BpeMs
Hroro 340 170 170 340
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