Xumus (0a30BbId YPOBEHb) — AHHOTALUA K Pa00YuM
nporpamMmMam

[Iporpammsr pa3paboTansl Ha ocHOBe MenepambHOrO TroCyAapCTBEHHOTO OOpa30BaTEIBHOIO CTaHIApTa
cpemHero odmero oopa3zoanus. ba3oBblid M yTiyOJIeHHBIH YPOBEHb OOYUCHHUS.

IIporpammsr:

1) Epemun B.B., Ky3emenko H.E., Tepenun B.W. u ap./ mox pen. Jlynuna B.B. Xumus
(6a3oBerit ypoBens) 10-11 kiace. M.: [Ipoda

2) Epemun B.B., Ky3pmenko H.E., Tepenun B.M. u ngp./ mox pex. Jlynuna B.B. Xumus
(6a3oBwrii yposenb) 10-11 xmace. M.: Jipoda

3) 0O.C.Ta6puensa. Xumus qs 10-11 knacca. M: JIpoda

YUYEBHO-METOJMYECKUI KOMIUIEKC (YMK):

= Epemun B.B., Ky3semenko H.E., Tepernn B.W. u np./ mox pen. Jlyauna B.B. Xwmus (6a30Bblit
ypoBens) 10. M.: JIpoda

= Epemun B.B., Kysemenko H.E., Tepernn B.W. u np./ mox pen. Jlynuna B.B. Xwumus (6a30Bbrit
yporenb) 10 ximacc. M.: Jlpoda

= O.C.T'abpuensn. Xumus ans 11 knacca. M: JIpoda

YUEBHbIN ITJTAH (K0THYecTBO 4acoB):

10 xnacc — 2/3 gac B Hexemo, 68/102 yaca B rox
11 xiacc — 2 yac B Hezelmno, 68 4acoB B roj

LEJTH:

OCBOGHHE 3HAaHUH O XUMHMUYECKOM COCTaBIISIOIIEH €CTECTBEHHOHAyYHOW KapTUHBl MUpA, Ba)KHEHIIUX
XMMHMYECKUX NIOHATHUSAX, 3aKOHAX U TEOPUSIX;

OBJIaJICHNE YMCHUSAMH NPUMEHATH ITOMyYEHHBIE 3HAHUS U OOBSACHEHMS Pa3sHOOOPA3HBIX XHMHUYECKHX
SBICHUN U CBOICTB BEILECTB, OLIEHKU POJH XUMHU B Pa3BUTUM COBPEMEHHBIX TEXHOJOTMH U IMOIyYEHUU
HOBBIX MaTEpUAJIOB;

pa3BHTHE IMO3HABATENHHBIX MHTEPECOB M MHTEIICKTYalbHBIX CHOCOOHOCTEH B MpoIiecce CaMOCTOSTEIHFHOTO
MPHOOPETEHUS] XNMUYECKUX 3HAaHWH C MCIONB30BAHUEM PA3IMYHBIX MCTOYHUKOB MH(POPMAIHH, B TOM UYHCIE
KOMIIbIOTEPHBIX;

BOCIIHTaHUE yOEXKJIEHHOCTH B MO3UTUBHOM POJIM XUMHH B )KU3HH COBPEMEHHOTO OOIIeCTBa, HEOOXOJMMOCTH
XUMHMYECKU TPAMOTHOI'O OTHOLIEHHS K CBOEMY 30POBBIO U OKPYXKAIOILEH CPEAE;

IPUMEHEHHE MOJMYYEHHBIX 3HAHWH M YMEHHUH I Oe30MacHOTO HCIOJIB30BAHUS BEIIECTB W MaTEpUaliOB B
OBITY, CEITbCKOM XO3SHICTBE M Ha MPOU3BOJACTBE, PEUICHUS MPAKTHUECKHX 3a7ad B ITOBCEAHEBHOW KW3HHU,
IIPEIYNPEKICHHA BICHAN, HAHOCSIIUX BPEl 340POBBIO U OKPYXKAaIOLIEH Cpeae.

3AJIAUU:

MIPUBUTH TIO3HABATENILHBIA MHTEPEC K HOBOMY JUUIsl YUCHUKOB IMPEIMETY 4Yepe3 CHUCTEMY Pa3zHOOOpa3HBIX MO
(opMe ypoKOB HM3Y4YEeHHsT HOBOTO MaTepuania, JJabopaTopHbIe paOOThl, SKCKYPCHUH, HECTaHAapTHBIC YPOKH
KOHTPOJISl 3HAHUH;

CO3/1aBaTh YCIOBUS Ui (OPMHUPOBAHUS Yy Y4YANIUXCA TMPEAMETHOM M y4eOHO-HCCIIE0BATEILCKOM
KOMIIETEHTHOCTEH:

0o0ecreunTh YCBOCHHE YYallUMHUCS 3HAHUH OCHOB XMUMHMYECKOW HAyKH: BaKHEHIIMX (DakTOpOB, MOHSITHUH,
XUMHUUECKUX 3aKOHOB U TEOPUH, SI3bIKa HAYKH, JOCTYIMHBIX 000OLIEHHI MHUPOBO33PEHYECKOIO XapakTepa B
COOTBETCTBHHU CO CTAHJIAPTOM XMMHYECKOT0 00pa30BaHus;



CIOCOOCTBOBATH (DOPMUPOBAHUIO y MIKOJIBHUKOB TPEIMETHBIX YMEHHHM W HABBIKOB: YMEHHUS paboTaTh C
XUMHUYECKUM OOOpYJIOBaHMEM, HaOJIIOJaTh M OMNHCHIBATH XUMHUYECKUE SIBJICHUS, CPAaBHUBATh WX, CTABUTh
HECJIOKHBIE XUMHYECKHE OIBITHI, BECTH HAOJIOACHHS Yepe3 CHCTEMY J1a00paTOPHBIX, MPAKTHIECKUX padoT u
9KCKYpCHH;

MPOAOIDKUTh Pa3BUBATh y OOydarmuxcs oOlieydeOHble YMEHHS W HaBBIKM: 0CO00€ BHHUMAaHHUE YACIHUTbH
Pa3BUTHUIO YMEHUS NT€peCcKa3blBaTh TEKCT, AKKypaTHO BECTU 3aIllUCH B TETPAAU U A€JIATh PUCYHKHU.

[lpu wW3y4eHWH XUMHHA B OCHOBHOW INKOJE OOCCIIEYMBACTCS IOCTH)KCHHE BBIMYCKHHKA JIMYHOCTHBIX,
METANpPEAMETHBIX U MIPEAMETHBIX PE3YJIBTATOB:

JIMYHOCTHBIE:

1) B IIEHHOCTHO-OPHCHTAIIMOHHON chepe — YyBCTBO TOPIOCTH 32 POCCHUHCKYIO0 XMMHUICCKYIO HAYKY,
TYMaHH3M, IENIeyCTPEMICHHOCTh, BOCIIUTAHNE OTBETCTBEHHOTO OTHOIICHHS K IPHPOJE, OCO3HAHNE HEOOXOANMOCTH
3aIIUTHI OKPY’KAIOIIEH CpeIbl, CTPEMIICHHE K 3J0POBOMY 00pa3y KU3HU;

2) B TpyHmoBoil cepe — TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY HaibHEHmIed oOpa3oBaTeNbHON MITH
npodeccrHoHanbHON TPAEKTOPUH;
3) B moO3HaBaTeJIbHOW (KOTHUTHBHOW, WHTEIIEKTyallbHOI) cdepe — yMeHHMe ympaBisTh CBOEH
MO3HABATEIbHON A€ TEIBHOCTBIO.
MeTanpenmerHsie:

1) ucrnoyip30BaHKE YMEHHUH M HABBIKOB Pa3JIMUHBIX BHJIOB II03HABATEILHON JESTENLHOCTH, IPUMECHEHUN
OCHOBHBIX METOJIOB MMO3HaHHS (CHCTEMHO-MH(OPMAIMOHHBIH aHaIN3, MOAEIUPOBAHNE) Al M3YYSHUS! Pa3IMYHBIX
CTOPOH OKpYKarollle JeHCTBUTEIIbHOCTH;
2) WCTONIB30BAaHWE OCHOBHBIX HMHTEIUICKTYAJbHBIX OIEpanuii: (OpMyINpOBaHHE THIIOTE3, aHAIHN3 H
CHHTE3, CPaBHEHHUE, 0000IIEHNEe, CHCTEMATH3aLus, BBISIBICHIE IIPHYHMHHO-CIICICTBEHHBIX CBSA3€H, IIOMCK aHAJIOTOB;
3) yMeHHe TeHEepHpOBATh UACH U OIPENENATh CPEICTBA, HEOOXOANMBIC IS UX peaH3alliH;
4) yMmeHue OIpemeniaTh LENH W 3aJayd JCATeIbHOCTH, BBIOMPATh CpEACTBA peald3aludl LeIH U
MPUMEHSTDH X HA PAKTHKE;
5) WCHONb30BaHUE Pa3IMYHBIX WCTOYHUKOB /IS TOMYYEHHS XMMHYECKOM HHGOpManuy, MOHUMaHHE
3aBUCHMOCTH COJIEpKaHus U (POPMBI IIpeICTaBIeHHsT HHOPMAIMU OT Lieliell KOMMYHUKAIMU | aJipecara.
IIpexmeTHbIE:
B MO3HABaTeJIbHOM cdepe:
1) naBatb omnpezeneHUs U3y4YEeHHBIX MMOHSATHUH;
2) ONHUCHIBATH JIEMOHCTPAIIMOHHBIE U CaMOCTOSITEJIBHO IPOBEICHHBIE IKCIIEPUMEHTBI, MCIOJIB3Ysl JJISI 3TOTO
€CTECTBEHHBIH (PYCCKHH, POAHON) S3BIK M SI3BIK XUMMU;
3) 0OBSICHATH CTPOCHNE M CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHNYECKUX M OPraHNYECKUX COCTMHEHHH;
4) xnaccnpuunupoBaTh U3y4EeHHbIE OOBEKTHI U SIBJICHMUS;
5) HabmroaTe JEMOHCTPUPYEMbIE U CAMOCTOSITEIBHO ITPOBOIUMBIE OIBITH, XUMHYIECKHE PEaKINH, TPOTEKAOIINE
B TIPHPOJIE U B OBITY;
6) wmccienoBaTh CBOWMCTBA HEOPraHMYECKHX W OPraHUYECKHX BEIIECTB, OIPEACIATh HMX HPUHAIEKHOCTh K
OCHOBHBIM KJIACCaM COEJIMHEHHH;
7) 06001maTh 3HAHUS U J1e]1aTh 0O00CHOBAaHHBIE BHIBOBI O 3aKOHOMEPHOCTSAX U3MEHEHHs CBONCTB BEIIECTB;
8) cTpyKTypupoBaTh yueOHYIO HH(POPMALINIO;
9) wuHTEpHpeTUpOBaTh HHGPOPMALMIO, TOJYYEHHYI0 U3 JPYrHX HWCTOYHUKOB, OIIGHMBaTh €€ Hay4HYIO
JIOCTOBEPHOCTE;
10) OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS XHMHUYECKHX PEaKIHWH, MPOTHO3HMPOBATH BO3MOXKHOCTH WX
MPOTEKaHUsI HA OCHOBE 3HAHMH O CTPOCHUH BEIECTBA M 3aKOHOB TEPMOIMHAMHUKH;
11) oOBsicHATD cTpoeHHe aToMoB 3neMeHToB |—IV nepuona ¢ ncnosnb30BaHUEM 3JIEKTPOHHBIX KOH(HUTYpaLui
aTOMOB;
12) MozienupoBaTh CTPOEHHE MPOCTEHIINX MOJIEKYST HEOPTaHUIECKHUX U OPraHMYECKHUX BEIIECTB, KPHCTAILIOB;
13) npoBOaUTE pacyeTs M0 XUMHUYECKHM (OPMYJIaM U YpaBHEHUSIM;
14) xapakTepu30BaTh N3y4eHHbBIE TCOPHUH;
15) camocTosiTenbHO [10OBIBaTH HOBOE Ui CeOsS XMMHUYECKOE€ 3HAHME, WCHOJIB3YS ISl 3TOTO JOCTYITHEIE
MCTOYHUKH HHPOpMALIUHL;
B LICHHOCTHO-OPMEHTALIMOHHOM cepe:
MPOTHO3UPOBAaTh, aHAJIM3UPOBaTh W OLIEHMBATh IOCIENCTBUS Uil OKpYXKarolieil cpeibl OBITOBOW u
MPOU3BOJICTBEHHOM JISSITENILHOCTH YeJIOBEeKa, CBA3aHHOI C mepepabdoTKol BEIIeCTB;
B TPYAOBOIi cepe:
CaMOCTOATENIFHO IUIAHWPOBATh M MPOBOANTh XUMHYECKHH SKCIIEPUMEHT, coOmosas npasuia Oe3omacHON
paboTHI ¢ BelecTBaMHy | J1a00paTOPHBIM 000PYIOBaHHEM;
B cepe OCHOB 0€30MACHOCTH ;KM3HeIesITeILHOCTH:
OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABICHHSAX, 0XKOTaX W APYTMX TpaBMax, CBA3aHHBIX C BELIECTBAMHU U
J1a00paTOpHBIM 000PYAOBAHUEM.
B pesynbrare usydeHus yueOHOTo npenmera «XuMus» Ha YpOBHE CPEJHEro 00IIero 00pa3oBaHus:



BoInycKkHUK HayquTCs

Ha 6a3060M yposHe

Ha yenybieHHOM yposHe

- pacKkpbIBaTh Ha NpUMEpax pojlb XUMHU B
(hOpMHUpPOBAaHUN COBPEMEHHOW HAyYHOH KapTHHEI
MHpa U B MPAKTHIECKON IESTEIbHOCTH YETOBEKA;

- JEMOHCTPHPOBATh Ha IPHMEPAX B3aHMOCBS3b
MEXIy XUMHEH U JAPYIMMH  €CTE€CTBEHHBIMU
HayKaMH;

- PacKpbIBaTh Ha MpUMepax IMOJOXKEHUS TEOPUU
xumuueckoro crpoerus A.M. Bytieposa;

- [IOHUMATh ¢$uznaeckuii CMBICTT
Ilepuoanueckoro 3axona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHUMOCTh CBOMCTB

XUMHYCCKUX DJIEMCHTOB W 00pa30BaHHBIX HMU
BEIIIECTB OT IEKTPOHHOTO CTPOCHUS aTOMOB;

- OOBSICHATH MIPUYHUHBI MHOTOOOpa3us BEIIECTB
Ha OCHOBE OOIIMX MPENCTABJICHHA 00 MX COCTaBE W
CTPOCHHU;

- MIPUMCHSTh MpaBUja  CHCTEMAaTHYCCKON
MEXIYHApOTHOH HOMCHKJIATYPhl KaK CpeicTBa
pa3iMYeHUs W WACHTH(PHUKAUN BEIIECTB IO WX
COCTaBy U CTPOCHHUIO;

- COCTaBJIATh MOJCKYISIPHBIE U CTPYKTYpHBIC
(hopMyITBl OPraHMYECKHX BCIIECTB KAaK HOCHUTEICH
HH(POPMAIUK O CTPOCHUH BEIIECTBA, €r0 CBOHCTBAX
W TPUHAIJISKHOCTH K ONpeAeNieHHOMY  Kjaccy
COCIUHCHUM;

- XapaKTepH30BaTh OPTraHUMYCCKUE BEIISCTBA
M0 COCTaBY, CTPOCHHUIO W CBOHCTBaM, yCTaHABINBATh
MPUYIHHHO-CIICACTBEHHBIC CBS3M MEXAY TaHHBIMH
XapaKTePUCTUKAMH BEIIECTBA;

- MIPUBOIUTH MPUMEPHl XUMHUYECKHUX PEaKIUii,
PaACKpBIBAIONINX XapaKTePHBIE CBOWCTBA THITUYHBIX
MpeACTAaBUTENCH KIIACCOB OPTaHUYECKHUX BEIIECTB C
[EeNBI0 WX HICHTH(OUKAIMH ¥ OOBSCHEHUS OONacTH
MIPUMEHCHUS;

- MIPOTHO3UPOBATh BO3MOXKHOCTH TPOTEKAHUS
XUMHUUYECKUX pPEAKUMH Ha OCHOBE 3HAHUN O THHAX
XUMHYECKOM CBSI3M B MOJICKYJIaX PEarcHTOB M HX
PEaKIMOHHON CIIOCOOHOCTH;

- WCTIONIb30BaTh 3HAHUS O COCTaBe, CTPOSHUH U
XUMHYECKUX CBOMCTBAX BEIIECTB IS O€30MMacHOro
MPUMEHEHHUS B IPAKTHYECKOH EATSITFHOCTH;

- [IPUBOIUTH MIPUMEPBI MPAaKTHYECKOTO
WCIIOJIB30BaHMS TPOAYKTOB IepepaboTku HedhTH u
MIPUPOTHOTO rasa, BBICOKOMOJICKYJISIPHBIX
COeIMHEHUH

(moNMMATHIICHA, CHHTETHYECKOTO KaydyKa, aleTaTHOTO
BOJIOKHA);

- IIPOBOJUTL  OINBITBI 10  PAacClO3HABaHUIO
OpraHMYECKMX BEIIECTB: IIMIEPUHA, YKCYCHOH
KHUCJIOTBI,  HENpPENEIbHBIX  XKHUPOB,  IVIIOKO3BI,

KpaxmMaja, OEJIKOB — B COCTaBe MUILEBBIX IPOIYKTOB
Y KOCMETHYECKUX CPEJICTB;

- BIIaIETh npaBHJIaMu u TIpueMamMu
6e3omacHoi paboThl C XUMHYECKUMH BEIIECTBAMU H
J1a00paTOpHBIM 000PYIOBaHUEM;

- YCTaHaBIMBaTh  3aBHCHMOCTb  CKOPOCTH
XUMHYECKOH pEeakIMu M CMEIICHHS XHMHYECKOTO
paBHOBECHsS] OT pAa3IMYHBIX (HAaKTOPOB C LEJIBIO
OIpeeiIeHNs ONTHMAJIBHBIX YCIOBUI NpPOTEKaHUS
XMMHUYECKHUX IPOLIECCOB;

XUMHH B
KapTHHBI
YeII0BeKa,
JIpYTHMHU

- pacKkphIBaTh Ha NpUMepax poib
(OpMHpOBaHUH COBPEMEHHON HaydHOH
MHpa ¥ B TPAKTUYECKOH IEATEIbHOCTH
B3aUMOCBSI3b ~ MEXIy  XUMHEH U
€CTeCTBEHHBIMU HAayKaMUu;

- WIITIOCTPUPOBATh Ha MPUMEPax CTAHOBIICHHE
U OSBOJIIOIMIO OPraHMYECKOM XUMHHM KaKk HayKH Ha
Pa3INYHBIX HCTOPUYECKUX 3TAlaX €€ Pa3BUTHS;

- yCTaHaBJINBaTh MPUYHUHHO-CIICICTBEHHbIC
CBA3U MEXAY CTPOEGHHEM aTOMOB XUMHUECKUX
9NIEMEHTOB U MEPUOJUYECKUM HM3MEHEHHEM CBOICTB
XMMHUYECKMX D3JeMEHTOB M HUX COCJUHEHHUil B
COOTBETCTBHUH C MOJIOXKEHHUEM XMMHUYECKHUX 3JIEMEHTOB
B IEPUOJUYECKON CUCTEME;

- aHaJIM3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA

BEIIIECTB, TIPUMEHSS TIOJIOKEHUS OCHOBHBIX
XUMHYECKUX  TEOPUH:  XUMHYECKOTO  CTPOCHHUS
opranuueckux  coeauHenuii  A.M.  Bytieposa,
CTPOCHUS aToma, XUMHUYECKOH CBSI3H,
ANEKTPOUTHUECKON  AHUCCONMAMM  KHCIOT U
OCHOBAHUM;

- YCTaHaBIUBATh MPUYNHHO-CIIEICTBEHHBIE

CBSA3M MEXKY CBOMCTBAMHM BELECTBA U €TI0 COCTABOM U
CTPOEHUEM;

- MIPUMEHSITD MpaBuiia CHCTEMAaTHICCKOM
MEXIYHApOJAHON  HOMEHKJIATyphl KaK  CpelcTBa
pasiuyeHUs W WACHTU(DUKAIMM BEIIECTB IO HX
COCTaBy U CTPOEHHUIO;

- COCTaBJIATh MOJIEKYJISIDHBIE U CTPYKTYpHBIE
(opMyIIBl HEOPTAHUYECKIX W OPTaHUYECKHUX BEIICCTB
Kak HocuTellel MH(pOpMalUU O CTPOCHUH BEIIeCTBa,
€ro CBOWCTBAX W MPHUHAJJIKHOCTH K ONPEJIEIICHHOMY
KJIacCy COeIMHEHU;

- O0OBSICHATH MIPUPOAY U CIIOCOOBI 00pa30BaHUS
XUMHYECKOM  CBS3M:  KOBAJICGHTHOH  (MOJSIPHOM,
HETIOJIIPHOH), MOHHOH, METaJLTMYECKOH, BOIOPOIHOM
— C LENBI0 ONpeieNieHUs] XUMUYECKOW aKTUBHOCTH
BECIICCTB;

- XapakTepu3oBaTh  (PU3MYECKHE  CBOWMCTBA
HEOPTraHMYECKHX W OPraHMYeCKHX BEHIECTB U
YCTaHABIMBATh 3aBHCUMOCTh (DU3MYCCKUX CBOWCTB
BEIIECTB OT TUIMA KPUCTATUTMIECKOM PEIIETKH;

- XapaKTepHU30BaTh 3aKOHOMEPHOCTH B
W3MEHEHUU XUMHUYECKUX CBOMCTB HPOCTHIX BELIECTB,
BOJIOPO/IHBIX ~COCAWHEHH, BBICIIMX OKCHIOB |
THJIPOKCH/IOB;

- MPUBOJUTH MPUMEPHl XUMHUYECKUX PEaAKITHA,
PACKpBIBAIOIIMX XapaKTepHble XMMUYECKHUE CBOMCTBa
HEOpraHUYeCKHUX i OpraHUYeCcKuX BEIICCTB
M3yYCHHBIX KJACCOB C LENBI0 WX UACHTU(DHUKAIHNU U
00BsSICHEHSI 00JTACTH IIPUMEHEHHS,

- ONpeAeIsTh MEXaHU3M peakuuu B
3aBUCUMOCTH OT YCIIOBHH TIPOBEACHHUS PEaKIHH H
MIPOTHO3UPOBATH BO3MOYKHOCTh MPOTEKAHUS
XUMUYECKUX PEaKIMi Ha OCHOBE THUIA XUMHUYECKOM
CBSI3U U aKTUBHOCTH PEAreHTOB;

- YCTaHaBJIMBAaTh 3aBUCUMOCTb PEAKIMOHHOI
CITOCOOHOCTH OpraHUYeCKUX  COEAUMHEHUM oT
XapakTepa B3auMHOTO BIIMSIHHMS aTOMOB B MOJIEKYJaX C
LIETIBI0 TIPOTHO3UPOBAHUS MPOAYKTOB PEaKIUH;




- IPUBOIUTH MPHUMEPBl THIpONU3a COJIeH B
MOBCETHEBHOMN JKU3HH YEIIOBEKA;

- TIPUBOOUTH TIPUMEPBEI OKHCJIINTCIIBbHO-
BOCCTaHOBHTCIIbHBIX peaxunﬁ B npupone,
MPOU3BOACTBEHHBIX nmponeccax u

JKU3HE/IESATEIBHOCTH OPTaHH3MOB;
- NIPUBOAUTH NPUMEPBl XUMHUUECKUX PEaKLU,

PACKpBHIBAIONINX OOIIME XWMHYECKHE CBOWCTBA

MIPOCTHIX BEIIECTB — METAJUIOB I HEMETAJIIOB;

- NPOBOJIUTH  pacdyeTsl Ha  HaXOXICHHUE
MOJIEKYJISIpHOW ~ (OpMyNIBI  yIJIeBOAOpOJa MO
NPOJYKTaM CrOpaHHsi M TI0 €ro OTHOCHTEJIHHON
IUIOTHOCTH W  MAacCOBBIM  JIOJISIM  3JIEMEHTOB,
BXOJISIIIIAX B €T0 COCTAB;

- BJIAJCTh MPaBIJIAMH O€301acHOTO OOpaIIeHus
C CIAKMMH, TOPIOYMMH U TOKCHYHBIMU BEIIECCTBAMU,
CpelcTBaMH OBITOBOM XMMUHU;

- OCYLIECTBIATH TIOUCK XUMHUYECKOU
HHPOpPMAIUK [0 Ha3BaHIAM, HICHTH(HUKATOpPaM,
CTPYKTYPHBIM (pOpPMYJIIaM BEIICCTB;

- KPUTHYCCKHU OLICHUBATh U WHTECPIPETHPOBATH

XAMHYECKYI0 HMH(POPMALUIO, COJCPKAIIYIOCS B

COOOIIEHHAX CPEACTB MaccoBOM HMH(pOpMAIHH,

pecypcax MHTepHeTa, Hay4HO-TIOMYJISAPHBIX CTAThAX

C TOYKH 3pEHUsI €CTECTBEHHOHAYYHOU KOPPEKTHOCTH

B IEISIX BBISIBICHHUA OMIMOOYHBIX CYXICHUH H

(hopMupoBaHUS COOCTBEHHOI ITO3UIIHM;

- MPEACTaBIATh IIYTH pEHICHHS IIO0ATBHBIX

npobneM,  CTOSIIUX  MEeped  4YeIOBEYECTBOM:

OKOJIOTUYECKHUX, DHEPTETUUCCKUX, ChIPbEBLIX, U POJIb

XUMUU B PEHICHUU OTUX HpO6HeM.

- YCTaHABIMBaTb  3aBHCHUMOCTb  CKOpPOCTHU
XMUMHUYECKOM pEeakIMu W CMEHICHUS XUMHYIECKOTO
paBHOBECHSI OT PpA3NMYHBIX (DAKTOPOB C LEJBIO
ONPEACTICHUST ONTHMAIBHBIX YCIOBHH IPOTEKAHUS
XMMHYECKHX IPOLIECCOB;

- YCTaHABIMBaTh T'€HETHUYECKYIO CBSI3b MEXKIY
KJIJaCCaMU HEOPTaHUUECKHUX U OpraHMYeCKHUX BEIIECTB
Uil 00OCHOBAaHUS IPHUHIWIUAIBHOW BO3MOXHOCTH
MONYyYeHNUs]  HEOPTAaHWYECKHX W OPraHWYECKHX
COEAMHEHUH 33JaHHOTO COCTaBa M CTPOCHHS,;

- MOAOHUPATh PEarcHThI, YCIOBHUS U ONPEICIATh

IMPOAYKTHI peaKuI/n?[, MO3BOAIOMIUX  pC€ain30BaTh
na60paT0pHLIe u MIPOMBIIIJICHHBIC CIIOCOOBI
MOoJIy4CHUs Ba)KHEHIIIHX HCOPraHN4CCKUuX n

OpPraHUYECKUX BEIECTB;
- OTIPEAEIATh XapakTep CpeAbl B pPE3ynbrare
THAPONM3a  HEOPraHWYECKHX W OPraHMYECKHUX
BEIECTB U MPHUBOIUTH NPUMEPHI THIPOJIH3a BEIIECTB
B IIOBCEJHEBHOW JKH3HU YEIOBEKa, OMOJIOTHUECKHX
0OMEHHBIX Mpoleccax ¥ MPOMBIIIICHHOCTH;

- IIPUBOIUTH IIPUMEpBI OKUCJIUTEIbHO-
BOCCTaHOBUTEIbHBIX peakuuii B pupozne,
IIPOU3BOACTBEHHBIX rpoueccax u

JKU3HEACATEIPHOCTH OPTaHU3MOB;
- 000CHOBBIBaTh NMPAKTHYECKOE MCHOIB30BAHHIE
HEOPTaHMYECKUX W OPraHMYECKUX BEIIECTB M HX
peaxIuii B IPOMBIIIUIEHHOCTH U OBITY;

- BBIMOJHATh XUMHUYECKHH JKCIIEPUMEHT IO
paclO3HaBaHUIO M TIONYYCHUIO HEOPTaHMYECKHX U
OPTaHWYECKHX BEIIECTB, OTHOCSIIUXCS K PasIMIHbIM
KJlaccaM COEAMHEHHH, B COOTBETCTBHY C NIPABUIIAMH 1
nmpueMaMu 6e30macHOi  paboTBl €  XUMHUYECKUMH
BEILIECTBAMH U JIa00paTOPHBIM 000PYIOBaHUEM;

- MIPOBOAMTE PAcUeThl Ha OCHOBE XMMHYECKHX
dopMyl W ypaBHEHHIl peakuuil: HaXOXKICHHUE
MOJIEKYJISIPHOW (OPMYIIBI OPraHMYECKOTO BEIECTBA
M0 ero IUIOTHOCTM M MAacCOBBIM JIOJSM 3JIEMEHTOB,
BXOISIIIMX B €T0 COCTAB, MJIH MO IPOAYKTaM CrOpaHus;
pacdeTsl MaccoBOW HoyM  (Macchl) XHMHYECKOTO
COCIMHEHHUS] B CMECH; pacyeTsl Macchl (o0bema,
KOJIMYECTBAa BEIIECTBA) MNPOAYKTOB pPEAKIMH, €CIH
OJTHO M3 BEIIECTB AAaHO B M30BITKE (MMEET NMPHMECH);
pacdeTsl MaccoBOM WM OOBEMHOW JOJNM BBIXO/AA
MPOIYKTa PEaKIUH OT TEOPETHIECKH BO3MOXKHOTO;

pacdeTsl TEIIOBOTO J(deKTa peakiuu; pacdyeThbl
00BEMHBIX OTHOIICHUIA Ta30B MPH XHUMHUYECKHX
peakumsix; pacdeThl Macchl (00beMa, KOJIMYECTBA

BEIIECTBA) MPOIYKTA PEaKIHH, €CIIH OJHO M3 BEUIECTB
JJaHO B BHJIE PACTBOpa C OINpPEIEIEHHONH MaccOBOM
JIoJIeH PacTBOPEHHOTO BEILECTBA;

- UCTIOJIB30BaTh METOAbI HAyYHOrO MO3HAHUS:
aHaJN3, CHHTE3, MOJCIMPOBAHUE  XHMHUYECKHX
MPOIIECCOB M SBIICHHH — NPH PEHICHUH y4eOHO-
UCCIIEIOBATENIbCKUX 3aJlad IO H3YyYEHHIO CBOMCTB,
crnoco0oB HNOJTy4EHUs u pacrno3HaBaHUs
OpPraHUYECKHX BEIIECTB;

- BJIa/IeTh NpaBUIaMH 0E30I1aCHOTO OOpalieHus
C €IKUMH, TOPIOYUMHM U TOKCHYHBIMH BEILECTBAMH,
CpeACTBaMU OBITOBOI XMMUM;
- OCYILECTBIATh
nHopmMalMu 1O  Ha3BaHWSM,
CTPYKTYPHBIM (popMyJiaM BELIECTB;

TTIOMCK XHMHYECKOM
UACHTU(QHUKATOPAM,




- KPUTHUYECKH OLIEHMBATh U MHTEPIIPETUPOBATH
XHUMHYECKyl0 HH(popManuio, coaepKalmylocs B
COOOIIEHNAX  CPENCTB  MAaccoBOW  HWH(pOpMaNuHy,
pecypcax VHTepHEeTa, HAYYHO-TIOMYIIAPHBIX CTATHAX C
TOYKH 3PEHHS ECTECTBEHHOHAYYHOW KOPPEKTHOCTH B

LENAX  BBIABICHHUS  OIIMOOYHBIX  CYXICHHH U
(hopMupoBaHUs COOCTBCHHOM MO3UIINY;
- yCTaHaBIIUBaTh B3alMOCBSI3U MEXIY

dakTamMu U TeopueHd, MPUYMHON M CICACTBHEM IIpH
aHaln3e MpPOOIEMHBIX CHTyallMii W 00OCHOBaHUH
NPUHAMAEMBIX DEIICHHH Ha OCHOBE XHMHYECKHX
3HaHUI.

BbINyCKHHK MOJYYHUT BO3MOKHOCTh HAYYHTHCS

Ha 6a3080M yposHe Ha y2nyOeHHOM YposHe
- WITIOCTPUPOBATh HA MPUMEpax CTAHOBIECHUE | — ¢dbopmynupoBaTh LIENTb HCCIIEIOBAHUS,
U 3BOJIIOLIMIO OPTaHMUYECKOW XMMHUHM KaK HayKd Ha | BBLABHIaTb M MPOBEPATh  3KCIEPUMEHTAIBHO

Ppa3JIMYHbIX UCTOPUYCCKUX dTallaX €€ pa3BUTUA,

- HCIOJIb30BaTh METOJAbl HAYYHOT'O IIO3HAHUA
npu BBITIOJTHCHHUH IIPOCKTOB u yqe6H0-
HCCIICAOBATCIILCKUX 3aAdad 110 HU3YYCHUIO CBOﬁCTB,
CII0co00B TMOoJIy4YCHUA u pacro3HaBaHusd
OPraHnv4CCKUX BCUICCTB,

TUMNOTE3bl O XHMHUUYECKHX CBOMCTBaX BCHICCTB Ha
OCHOBE HX COCTaBa M CTPOEHHUS, MX CIIOCOOHOCTH
BCTYNaTh B XHMHYECKHE PEakUUH, O Xapakrepe M
NPOAYKTAX PA3INYHBIX XUMHYECKUX PEaKIHi;

- CaMOCTOSITENIPHO IUIAHWPOBATh U MPOBOAUTH
XUMHUYECKHE KCIIEPUMEHTBI C COOJIIOJCHUEM MPABUII
6e30macHoil paboThHI C BELECTBAMHU U JIAOOPATOPHBIM

- O0OBSICHATH MIPUPOAY U CIIOCOOBI 0Opa30BaHUS
XIUMHYECKOH  CBSI3WM:  KOBAJCHTHOW  (IIOJISIPHOM,
HETIOJSIPHOIT), MOHHOM, METaJUIMYECKOH, BOIOPOIHOH | — HMHTEPIIPETUPOBAaTh JAHHBIE O COCTaBE U
— C ULENbI0 ONpECTCHUs] XMMHUCCKOW aKTHBHOCTH | CTPOCHHMH BEIIECTB, IOJIYYECHHbIE C  MOMOIIBIO
BEILIECTB; COBPEMEHHBIX (PU3UKO-XHUMHUYECKIX METOOB;

- YCTaHaBIMBaTh TCHETHUCCKYIO CBSI3b MEXKIY | — OIIMCHIBATh COCTOSIHUE 3JIEKTPOHA B aTOME Ha

00opynoBaHHEM;

KJlacCaMH1 OpTraHUYCCKUX BCIICCTB HJI 000CHOBaHUS OCHOBC COBPCMCHHBIX  KBAHTOBO- MCXaHUYCCKHUX
HpHHHHHHaHBHOﬁ BO3MOXKXHOCTH TMOJIYYCHU Hpe}ICTaBHeHI/Iﬁ O CTpOCHUM aroma IJid 00BLACHEHHS
OpPraHn4eCKux COCAMHEHHUM 3aJJaHHOIO0 COCTaBa U PE3YIBTATOB CIICKTPAJILHOTO aHa/IM3a BEIICCTB,

CTPOCHMUS, - XapakTepru3oBaTb PpPoOJIb  A30TOCOACPIKALIUX
- YCTaHaABJIMBATH B3aUMOCBA3U MCKAY IreTCPOLUNKINICCKUX COG,I[I/IHGHI/Iﬁ H  HYKJICHUHOBBIX

(akTamMu M TeopHeH, NPUUMHOMN M CIEICTBUEM NPH | KUCIOT KaK BAKHEHIIMX OWOJIOTHYECKH aKTHBHBIX
aHanm3e TNPOOJEeMHBIX CHUTyalMii M OOOCHOBAaHUHM | BEIIECTB;

MPUHUMAEMBIX DEIICHHH Ha OCHOBE XHUMHMYECKHX - MIPOTHO3UPOBATh BO3MOXKHOCTh IPOTEKaHHSA
3HaHUML. OKHCJINTEIIbHO-BOCCTAHOBUTEIILHBIX peaxIui,
JeXKAIIAX B OCHOBE TIPUPOIHBIX "
MPOM3BOJICTBEHHBIX TPOLECCOB NPEICTABIATh IMYTH
pemieHust DIOOANBHBIX TPOOIEM, CTOAMIMX Iepen
YeJIOBEUYeCTBOM, W IEPCHEKTUBHBIX HAIpaBICHUI
PasBUTHsI XMMHYECKHMX TEXHOJOTMH, B TOM 4YHCIE
TEXHOJIOTHH COBPEMEHHBIX MAaTEpHAJIOB C Pa3INYHON
(YHKITHOHAIBHOCTBIO, BO30OHOBISIEMBIX MCTOYHHKOB
CBIPBSI, MEPEepadOTKU M YTHIM3AIUN TPOMBIIUICHHBIX
1 OBITOBBIX OTXOJIOB.

COAEPXKXAHME YYEBHOI'O INTPEJIMETA

1. TeopeTrnueckne 0CHOBBI XUMHH

Crpoenne BemecTrsa ATOMHO-MOJIEKY/ISIPHOE YYeHHe.

BemectBa MOIEKYISPHOTO U HEMOJEKYISAPHOIO cTpoeHHs. KauecTBEHHBIH M KOJIMYECTBEHHBIH COCTaB
BellecTBa. MonsipHas U OTHOCUTEIbHAS MOJIEKYIISIPHAs. MacChl BellecTBa. MonbHas 10115 1 MaccoBasi J0JIsI JIEMEHTa
B BemectBe. Crpoenwe aroma. Hyxmunsl. M3otomsl. [edekr wmaccel. TuIbl pajMoOakTHBHOTO —pacnaja.
TepmosinepHslid cuaTe3. OTKPHITHE HOBBIX XMMHYECKHX 3JIEMEHTOB. SlnepHble peakiuu. THITBI SOEpHBIX PEeaKIHii:
neneHne W cuHTe3. CKOPOCTh peakiuy pPagroakTHBHOTO pacmana. IIpuMeHeHHe paJuoHYKIHWIOB B MEIHUIIMHE.
Meton medeHblx aromMoB. IIpuMeHeHWE paaMOAaKTUBHBIX HYKIHIOB B TeoxpoHomoruu. CoBpeMeHHas MOAECIb
crpoeHusi aroma. KopmyckyssipHO- BOJHOBBIE CBOMCTBa 3jeKTpoHa. lIpencraBieHre O KBAaHTOBOM MEXaHHKE.
CootHomrenue ne bpotins. [Tpunnun nHeonpenenenHoctr [eiizenoepra. [TonsTrue o BonHOBOH GyHKIMH. KBaHTOBBIE
yucia. ArtomHas opOurtans. PacnpeneneHue SJIEKTPOHOB 110 JHEPrEeTHYECKUM YPOBHSIM B COOTBETCTBHH C
NPUHLMIIOM HauMEHbLICH JHEepruM, npaBwioM XyHzna u npuHiunoMm Ilaymu. OcoOeHHOCTH —CTpOEHUs



SHEPreTHYECKUX YPOBHEH aToMOB d-3JIeMEHTOB. DJIEKTpOHHAS KOHpUTYpanus aroma. Kiaccnpukanus XUMAIeCKUX
3IeMeHTOB (s-, p-, d, f-ameMeHTHI). DJEKTpOHHBIE KOH(QUTYpPAIMH ITOMOXKHUTEIBHBIX W OTPHIATEIHHBIX HOHOB.
OcHOBHOE W BO30OY)KICHHBIE COCTOSHHSA aTOMOB. BaneHTHbIe 3ekTpoHBl. [lepnonmueckuii 3akoH. @opMynnpoBka
3aKOHa B CBETE€ COBPEMEHHBIX MPEICTABICHMH O CTPOCHHHM aroMa. MHpPOBO33pEHUYECKOE M HAydyHOE 3HAUYCHHE
[lepuomuueckoro 3akoHa /1. . MenneneeBa. Pammyc aroma. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB IIPOCTHIX
BEIECTB, BOAOPOJHBIX COCOWHCHMH, BBICHIMX OKCHIOB M THIPOKCHAOB B TIEPHOAAX W  TPYIIaX.
OIeKTPOOTPULATENBHOCTh. XUMHUECKash CBA3b. ONEKTPOHHAs NPUPOJAa XUMHUYECKOH cBA3U. Buiael xumuueckoint
cBs3u. KoBaneHTHas cBA3b U €€ XapaKTepUCTUKU (PHEPTUs CBA3HU, JAJIMHA CBA3H, BaJCHTHBIN yroi, KpaTHOCTb CBA3H,
MOJIIPHOCTB, MOJSIpH3yeMocTh). KoBasieHTHast HEToJIsIpHast ¥ TOJsipHast CBsi3b. OOMEHHBII M TOHOPHO-aKIETITOPHBII
MEXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW MONSPHOW CBsA3W. leomeTpuss MoJeKyinbl. JIUMONbHBI MOMEHT CBSI3H,
JUTOJIBHBIA MOMEHT MoJieKynbl. MoHHast cBsa3b. Ominyne MeXAy HOHHOM M KOBaJIeHTHOW CBsI3bI0. MeTamundeckas
cBs3b. BomoponHast cBsA3b U €€ BIMSHHUE Ha CBOMCTBA BellecTBa. MexxMomekynspHele B3aumMoaencTsus. Ilonsatue o
CYNIpaMOJICKYIIIPHON ~XMMHH. ArperatHbleé COCTOSHHS BemiecTBa. [a3pl. [a30Bele 3aKoHBI. YpaBHEHHE
Knaiimepona—MenzeneeBa. 3akoH ABoranpo. 3akoH OOBEMHBIX OTHOHICHWH. OTHOCHTENbHAS IUIOTHOCTH Ta30B.
Cpennsii MonsipHast Macca cMmecu. CTpOeHHE TBEPABIX TEN: KPHCTAJUIMYECKHE W aMop(HBIE BeIiecTsBa. THIIBI
KPHUCTAJUIMYECKUX PEIICTOK: aTOMHAsI, MOJIEKYIIIpHAsl, HOHHAs, MeTayuTideckas. [loraTie o0 anemeHTapHOI Adeiike.
Pacuer uncna noHOB, conep)Kaluxcs B 3JIeMEHTapHOH sueiike. MoHHbIe paanycsl. OnpeneneHie MeTaIIeCcKOro
pamuyca. 3aBHCHMOCTh (M3MUECKMX CBOWCTB BEIIECTBA OT THIA KPHCTAJUIMUECKOH pemeTtkd. IIpuamHbI
MHOroo0Opasus BemiecTB. COBpeMEHHBIE TMPECTABICHNSI O CTPOSHUH TBEPABIX, KUIAKHX U Ta3000pa3HBIX BEILECTB.

OcCHOBHBIE 3AKOHOMEPHOCTH MPOTEKAHUS XMMHYECKUX PeaKIuii

Knaccupukanuss XUMHYeCKHX peaKkHUi [0 pa3IHMYHBIM IpU3HAKaM CpaBHEHUS. [OMOreHHbIE U
reTeporeHHele peakiuu. Knaccudukarus no 3Haky temioBoro a¢dexra. OOpaTriMble 1 HEOOpAaTHMBbIE PEaKIHU.
Kartanutuyeckue W HeKaTaIUTHYECKHE peakiuu. Peaknuu ¢ n3MeHeHHeM M 0e3 M3MEHEHMs CTENCHH OKHCICHHS
3JIEMEHTOB B COCANHECHUSX.

DHepreTuka XHMHYECKUX peakiuil. TerioBoi >(pQPeKT XUMHYECKOH peakiuu. DHIOTEPMHUUYECKUE H
9K30TEPMHYECKHE PEaKINH. TepMOXMMHYECKHE ypaBHEHHs. Terurora oOpa3oBaHMs BeliecTBa. 3akoH lecca u
CJICICTBHS M3 Hero. DHeprus cBs3u. [lonsaTrHe 0 BHyTpeHHEH sHeprun U sHTanbnuu. IloHsTue 00 3uTponmu. Bropoii
3akoH TepmoanHamuku. ®@opmyna Bonbimana. DHeprust [m06ca m KpuTepuy caMOIPOM3BOIBLHOCTH XUMHUYECKOH
peaxnum.

Ooparumble peakuuu. Xumudeckoe paBHoBecue. Koncrtanta paBHoBecus. I[lpunnun Jle Illarenne.
PaBHOBECHBIE COCTOSIHMA: yCTOHYMBOE, HEyCTOWYHBOE, Oe3paznnyHoe. CMeIIeHne XMMHUYECKOTO PaBHOBECHUS TOJ
JIEWCTBHEM Pa3IMYHBIX (DAKTOPOB: KOHLEHTPALMM PEAreHTOB WIM MPOIYKTOB PEaKlWH, JABICHUS, TEMIEPaTyphbI.
Ponb cMerieHns paBHOBECHS B TEXHOJIOTMYECKUX MPOIECCaX.

CkopocTh XMMHYECKUX peaKUuid, ee 3aBUCUMOCTb OT Pa3IMYHBIX (DAKTOPOB: HMPUPOABI PEearupyroLIux
BEIIIECTB, KOHIICHTPAIIUH PEarupyroluX BEUIECTB, TEMIEPATyphl, HATMYUSA KaTalu3aTopa, IUIONMAAN ITOBEPXHOCTH
pearupyronmx BenecTs. Peaknuu roMOTeHHBIE M TeTepOreHHbIe. DIIEMEHTAapHbIe peakiuu. MexaHu3M peakiH.
AKTHBHPOBAaHHBII KOMITIEKC (IIEPEXOJHOE COCTOSIHUE). 3aKOH JICHCTBYIONMX Macc. KOHCTaHTa CKOPOCTH peakiuy,
ee pasMepHOCTh. CKOpOCTh peakuMH pPaaMoaKkTHBHOTO pacrana. Ilepwon momypacmana. IIpaBuo Bant-Todda.
[TonsTre 00 SHEPrUM aKTUBAIMM U 00 SHEpPreTH4YecKoM npoduiie peakuy. YpaBHeHue Appennyca. Karammzaropsl
W Karajau3. DHEprus aKTUBALMM KaTaJIW3UpyeMOH M HeKaTalM3HpyeMOW peaknnu. AKTUBHOCTb M CEJIEKTUBHOCTb
KaTamu3aropa. [ OMOTEHHBIA M TeTepOreHHBIM Katann3. [OMOreHHBIH KaTamm3 B ra3oBoil Qaze. Karammtmueckoe
OKHCJICHHE YTapHOTO ra3a B KOHBEpTepaxX BBIXJIOIHBIX Ta30B B aBTOMOOWIAX. Poib KaTaam3aTopoB B MpHUPOIE U
MPOMBIIIIEHHOM NMPon3BoCcTBe. DepMEHTHI KaK OHOJIOTMYECKHE KaTalu3aTopBbl.

PacTBopsbI.

Cnoco0bl BbIpasKeHHMs] KOJIMYECTBEHHOTO COCTaBa pacTBOpA: MaccoBasl 0N PAcTBOPEHHOTO BEIIEeCTBa
(TIporieHTHAsT KOHIIGHTpAanuWs), MOJSpHAs KOHIEHTpaiws. TurpoBaHme. PacTBopeHmMe Kak (H3NKO-XMMHUYECKHUH
nponecc. Kpucrannoruaparst.

Jucnepcubie cucrembl. Kommomnnsle pactBopel. Mcrunnbsle pactBopel. Jlucmepchast ¢asa u
qucniepcronHas cpena. CycrneHsuu u smynbeuu. 3onmu U renu. Omanecneniust. Dddexr Tunpansa. Koarymsums.
CenumenTanusa. Cunepesuc.

Peaknnn B pacrBopax 3iekTpouanToB. KadecTBeHHblE peakiuu Ha HMOHBI B pacTtBope. KucimorHo-
OCHOBHBIE B3anMoyieiicTBUs B pacTBopax. AMporepHOCTh. MloHHOE npon3BeseHne Bojbl. BonopomHblii okasareis
(pH) pactBopa. CunbHBIe U caadbie 3meKTponuTsl. Pacuer pH pacTBOpOB CHIIBHBIX KHUCIOT M mmenoudeii. KoHcTaHTsI
JIUCCOIMAITMH CITAOBIX IeKTPOoNNTOB. CBA3h KOHCTAHTHI M CTENEHHU ANCCOLMAIMK. 3akoH pa3BeaeHus OcTBajbia.
Peakunu nonHoro oomeHa. IlonHbIe U cCOKpalieHHBIE HOHHBIE YpaBHEHUs. [ uaponu3 coneil. [ uaponu3 mo KaTuowy,
[0 aHHOHY, 0 KaTHOHY W II0 aHHOHY. Peakiius cpeapl pacTBOPOB COJICH: KHCJIOTHAs, MIENOYHAs M HEUTpabHAS.
Iomuerit  HeoOpaTmMbrii rHuapomm3. [lomyueHwme peakummeil Truaponm3a OCHOBHBIX coied. Ilomsatme o
nporonutHdeckoil Teopun bpencrema—Iloypu. IloHsATHE O Teopum KHCIOT W OocHOBaHWH Jlptomca. 3HaueHMe
THIpOJIM3a B OMOJOrMYeCKHX OOMEHHBIX mpoleccax. [IpuMeHeHue ruaposiusa B NMPOMBIIUICHHOCTH. PaBHOBecue
MEX]y HaCBIIIEHHBIM PacTBOPOM U ocaakoM. IIpousBeneHue pacTBOPUMOCTH.

OKHCIUTEIBHO-BOCCTAHOBHTE/IbHBIE IIPOLECCHI

OKHCIUTEIBHO-BOCCTAHOBHTE/bHBIC PeAKIHU. THUIB OKHUCIUTENIBbHO-BOCCTAHOBUTEIBHBIX PEaKIHH.
Oxucnenue u BoccTaHoBieHUe. OKUCIUTENN U BOCCTAHOBUTENU. MeTos 3JIEKTPOHHOTO U 3IEKTPOHHOHMOHHOTO



6amanca. IloBemenme BemecTB B cpemax ¢ pasHbIM 3HaueHHmeM pH. IlepmaHranar kammsi Kak OKHCIIHTEINb.
OKHCINTENPHO-BOCCTAHOBUTENBHBIE PEAKIUH B MPUPOJE, IMPOU3BOACTBEHHBIX MPOLECCAX W )KU3HEACSATEILHOCTH
OpPTraHU3MOB.

lanabpBanuyeckuid 3nemMeHT (Ha mpuMepe »dneMeHta JaHudns). XWUMHYECKHE WCTOYHHKH —TOKa:
raJlbBAHUYECKUE 2JIEMEHTBI, AKKYMYIATOPBI U TOIUIUBHBIE 31IeMEHTBl. DopMa 3aNnucH XUMHYECKOTO HCTOYHUKA TOKA.
CranmapTHBIH BOZOPOIHBIH 31eKkTpoa. CTaHIapTHEIHN MEeKTPOAHBIA OTCHIINA CHCTEMBI.

[onsiTHe 00 3MEKTPOABIIKYIIEH CHIE peakiuu. DJIEKTPOXHMMUYECKUI DSl HamlpsDKeHUH (aKTUBHOCTH)
METaJIOB (Psii CTaHJAPTHBIX JJIEKTPOAHBIX IOTEHIMaNoB). HampaBiaeHHe OKHCIMTENIBHOBOCCTAHOBUTEIBHBIX
peaxkuui.

DJIEKTPOJIM3 PACIUIAaBOB U BOJHBIX PACTBOPOB IIEKTPOJIUTOB (KHUCIOT, LIeJouel M coielt). 3aKoHbI
anekrponu3sa. IlpakTuueckoe NpuUMeHEHHUE IEKTPOIN3a IS MOTyUeHHs IENOYHbIX, eT0YHO3EMENIbHBIX METaJIOB
u axroMuHus. Kopposust MeTayuioB: Crioco0bl 3alUThl METaJUIOB OT KOPPO3HH.

2. OcHOBBI HEOPraHUYeCKOil XUMHUH 2

Kaaccuduxanus 1 HOMEHK/JIaTypa HEOPraHU4eCKUX CoOeIMHeHu I

Baxneiimme knacchl HEOPraHMYECKUX BEIIECTB. JIEMEHTHl META/UTBl M HEMETAJUIBl U MX MOJIOXKCHHUE B
Iepuomuueckoii cucreme. Kiaccupukanus ¥ HOMEHKIATYPa CIOKHBIX HEOPTaHMYECKHUX COSIWHEHHHA: OKCHIOB,
THIPOKCUIOB, KHCIOT U coied. [eHeTHdeckass CBsI3b MEXIY KIACCaMH HEOPraHMYECKUX COEIUHECHHI.
Wnentndukanms HEOPraHWIECKUX BeMeCTB M MOHOB. KommiekcHble coeanHeHus. COCTaB KOMIIJIEKCHOTO HOHA:
KOMILIeKcooOpaszoBatenb, Juranapl. KoopanmHamuoHHoe uucio. HomeHknaTypa KOMIUIEKCHBIX COEAMHEHUI.
3HaueHne KOMIUIEKCHBIX coequHeHuil. [IoHATHe 0 KOOPAMHALIMOHHON XUMUH.

Hemeransl
Bomopon. Ilonydenue, ¢usnueckue u XUMHUCCKHAC CBOWCTBA (pPEakiMd C METaUIAMH W HEMETaJIaMH,
BOCCTaHOBJICHHE OKCH0B U cojeit). [mapunsl. TormiuBHbIE AIEMEHTHI.

I'asnorenpl. O0mas xapaKTepUCTHKA IEMEHTOB ITaBHOW moarpymmsl VII rpymmer. dusndeckne cBoiicTBa MPOCTHIX
BEIIECTB. 3aKOHOMEPHOCTH U3MEHEHUS OKUCIUTENLHON aKTHBHOCTH T'aJIOTEHOB B COOTBETCTBUU C UX MOJ0KEHHEM B
nepronuueckoil Tabmune. [TopsmaoK BBITECHEHUs TaJOr€HOB M3 PAacTBOPOB TAIOTCHUAOB. XJIOp — IOIyYEHHE B
MPOMBIIIJIEHHOCTH U Ja00paTopuy, peakiuu ¢ MeTallaMd M HeMeTaulaMH. B3amMoneiicTBue Xiopa ¢ BOmOH U
pactBopamu mienodeil. llemHoW MeXaHM3M peaknuu B3aHMMOJEWCTBHS XJopa ¢ BomopomoM. OoOe3sapaxuBaHHE
MUTHEBOH BOJBI XJIOPOM. XpaHEHHE U TPAHCHOPTHPOBKA XJopa. Kucinopogusle coequHeHus Xnopa. [ unoxiopursl,
XJIOpaThl U HepXJIoparkl Kak THIHYHBIE okuciauTenu. OcobeHHOocTH XuMuu ¢ropa, Opoma u nona. KayecrBeHHas
peaxiys Ha MoA. ['aoreHoBOAOPOIBI — MOITY4YEHHE, KUCIOTHBIE U BOCCTAHOBUTENIFHBIE CBOMCTBA. XIIOPOBOAOPO/I.
I'anoreHoBomOpOAHBIE KUCIOTH U uX coiu. CongHas KUCIOTa U ee conu. KauecTBeHHBIE peakMy Ha TaJoTeHH/I-
noHbl. [IpuMeHeHue rajJoreHoB U UX BaKHEUIINX COEAMHEHUN.

DJieMeHThl NOATpynnbl Kucjaopoaa. OOmas xapakTepUCTHKA BJIEMEHTOB INIAaBHONW moArpymmsl VI rpymmsl
®dusnueckue cBoiicTBa MpOCThIX BewlecTB. O30H Kak ajuioTponHas Moaudukanust kuciopoaa. IlomydyeHue o3oHa.
Ozonaropsl. O30H Kak okucauTenb. [103UTHBHAS 1 HEraTUBHAS POJIb 030HA B OKpYKarolel cpene. Bzaumoneiicreue
o30Ha ¢ ankeHamu. CpaBHEHHE CBOMCTB 030Ha M Kucilopona. Boga u mepokcua Bomopoja Kak BOJOPOAHBIE
COCJUHEHHUS KHCIOpOoJa — CpaBHEHHME CBOMCTB. Ilepokcupa BOJAOpOAa Kak OKHCIUTENb M BOCCTAHOBUTEID.
Iepokcuner meramoB. Ilonstne 00 opranmueckux nepokcunax. Cepa. Amnorponust cepbl. Pusmueckne u
XMMHUYECKHE CBOMCTBAa Cepbl (B3aMMOJECWCTBHE C METaJUIAMM, KHCJIOPOAOM, BOJOPOJOM, PacTBOPAMH IIEIOYEH,
KHCJIOTaMU-OKUCIIUTEISIME). B3anMonelicTBre cepbl ¢ Cynb(UTOM HaTpus ¢ 0Opa3oBaHHEM THOCYIb(aTa HaTpHsL.
CepoBoopoa — TMONyYeHHe, KUCIOTHbIE M BOCCTaHOBUTENbHBIE cBOiicTBa. Cymbduabl. ducynbdan. IlorsTre o
nomucyinbpuaax. CepHHUCTBI Ta3 Kak KHUCIOTHBIM OKcHA. OKHCIHTENBHBIE W BOCCTAaHOBHUTEJIBHBIE CBOICTBa
cepHucToro rasa. [lomydeHne cepHHCTOrO Ta3a B MPOMBIIUIEHHOCTH U JJaboparopun. CepHHUCTas KUCIIOTa U €€ COJH.
Cepusrit aaruapun. Cepras kuciora. CBoWcTBa KOHIICHTPHPOBAHHON 1 pa30aBICHHON cepHOI KUCIOTHL. [lelicTBue
KOHIICHTPHPOBAHHON CEPHON KHCIOTHI Ha caxap, METaJlIbl, HEMETaJUIbl, Cyab(puapl. TepMudeckas yCTOHUYHMBOCTD
cynbdaroB. Kpucramnoruapars! cynbdaroB meramnoB. KadecTBeHHast peakuusi Ha CEpPHYIO KHCIOTY M €€ COJIH.
DeMeHTHI MOATPYNNBI a30oTa. O0mIas XapaKTepUCTHKA JIEMEHTOB IIaBHOW MoArpynmnsl V rpynmsl. @uzndeckue
CBOWCTBA MPOCTBIX BemecTB. A30T U ero coefauHeHus. CTpoeHHe MoieKynsl a3oTa. PU3HUECKHe M XHMUYECKHe
cBoiicTBa a3ora. [lomydeHue a3ora B NPOMBIIUICHHOCTH U Jlaboparopuu. Hutpuabl. AMMHAak — €ro IoiydeHue,
¢usnueckre W XUMHYEecKHe cBoWCTBAa. OCHOBHBIE CBOWMCTBA BOAHBIX pAacTBOPOB aMMHaka. AMMHAK Kak
BOCCTAHOBMTENb. B3aumopelcTBHEe aMMHMaka C aKTUBHBIMM MeTaulaMu. AMuj HaTpus, ero cpoiictBa. Conu
amMoHusl. IloBenenue coneil aMMoHMs IIpu HarpeBaHuM. KauecTBeHHas peakuus Ha MOH amMMoHus. [Ipumenenue
ammuaka. Okcunbl a3orta, ux noiaydeHue u cBoiictBa. Okcup azora (I). Oxucnenne oxcuna azora (II) kucaopogom.
Jumvepmsanus okcuna azora (IV). Asorucras xuciora M ee coiau. HUTPHUTHI KaK OKHCIUTEIN M BOCCTAHOBUTEIH.
A3zoTHas kucioTa — (U3NUECKHEe M XHMHUYECKHE CBOICTBA, IMOIMy4eHHE. A30THas KHCIOTa KaK OKHCIIHUTENb
(oTHOMIEHWE a30THONH KHCIOTHI K MeTajllaM M HeMeTalaM). 3aBHCHMOCTh MPOXYKTa BOCCTAHOBIICHHS a30THOMN
KHCJIOTBI OT aKTUBHOCTH MeETalla M KOHICHTpauuu KHUCIOTH. IloHsATHE O KaTtmoHe HHUTpPOHHA. OCOOCHHOCTH
B3aUMOJICHCTBHS MarHusi M Maprasiia ¢ pa30aBJIeHHOM a30THOH kuciotol. Hurparsl, nx ¢usnueckue n xummuieckne
CBOMCTBa (OKHCJIUTENbHBIC CBOWCTBA M TEpPMHYECKash YCTOMYMBOCTH), IpuMeHeHue. docdop U ero coeanHeHus.
Amnorponust  pocdopa. Puznueckue cpoiictBa Qocdopa. Xumuueckue cBoicTBa (ocdopa (peakumu c
KHCJIOPOJIOM, TaJIOTEHAMM, METaJUIaMH, CJIOKHBIMH  BEIECTBAMM-OKUCIUTEIAMH, wmieiaodamu). [lomyuenune u
npumeHenue Gocdopa. Xnopunsl pochopa. Pocoun. Pochuapl. Docdopusiit anruapun. OprtodocdopHas u



MetadochopHas KUCIOTH M MX cond. KadecTBeHHas peaknus Ha opTodocdarsl. Pasnoxenne oprodocdopHoit
kucinoTel. [Ipumenenne ¢ocdopHoit kucnoTel U ee coneil. buomormdeckas pomb docdaros. ITupodochopHas
kuciota u mpodocdarer. Oxena docdopa (1), dochopucras xucmora u ee comn. PochopHOBATUCTAST KUCIOTA U
€€ COlN.

Honrpynmna yriaepoaa. O0mas XxapakTepHUCTHKA JIEMEHTOB IIaBHOM moarpynms! [V rpynmnsl. Yiiepon. AIoTponus
yrmepona. CpaBHEHHE CTPOEGHHS M CBOWCTB rpadura m anmasza. DymnepeH Kak HOBas MOJEKyIsIpHas Qopma
ymieposa. Yroib: XMMHUYECKUe CBOMCTBA, MOJydyeHne U puMeHenne yrst. Kapouapl. ['naponus kapOuna xamblius 1
kapOuna amoMuHus. KapOuapl mepexomHbIX MeTayuioB (Kenes3a, Xpoma M 1p.) KaK CBEPXIIPOYHBIE MaTepHalbl.
CuHTe3-ra3 Kak OCHOBa COBPEMEHHOM MpOMBINUIEHHOCTH. OKCHABI yriepoaa. DIEKTPOHHOE CTPOECHUE MOJIEKYIIbI
YTapHOTo ras3a. Yrojb U yrapHbIii Ia3 Kak BOCCTaHOBUTENU. Peakius yrapHoro rasa ¢ paciiaBami menoueif. Cunres
¢opmuaros. OOpa3oBaHUE YrapHOTO Ir'a3a MU HETOJHOM CTOpaHHU yris. buonorndeckoe nelicTBre yrapHOro rasa.
[NonyueHne ¥ NpUMEHEHNE YrapHOTo rasza. YIIEKUCIbI ra3: MolydyeHne, XMMHYECKHe CBOMCTBa (B3aMMOAEHCTBUE
YIIEKHUCIIOTO Ta3a ¢ BOAOH, IIEI0YaMK, MarHUeM, IEPOKCUIAMH METAJUIOB). DJIEKTPOHHOE CTPOEHHE YITIEKHUCIIOTO
ra3a. YronpHas KHCJIoTa U ee conu. KapOoHatsl 1 rupokapOOHaThl: X MOBEACHNUE IIpU HarpeBaHUH. KadecTBeHHas
peaknus Ha KapOoHaT-noH. HaxoxneHne kapOOHATOB MarHus M KaJdbLUs B IPUPOJIE: KOPAIUIBL, )KEMUYT, H3BECTHAKA
(M3BECTKOBBIE TOPBI, KAapCTOBBIE IEIIEPHI, CTANAKTHTHI M CcTanarMurhl). KpemHmil. ®dusndeckne M XMUMHUYECKHE
CBOWCTBAa KpeMHMs. Peaknum ¢ yriueM, KHCIOPOIOM, XJIOPOM, MarHHeM, pacTBOpaMH HIEIOYed, CEpOBOTOPOAOM.
Cunan — BojopopHoe coenuHeHue KpeMmHus. Cumnnuasl. [lomydenwe u npumeHeHue KpeMmHus. OKcup
kpemuus (IV), ero crpoenue, ¢u3ndeckue M XHUMHUYECKUE CBOWCTBA, 3HAY€HHE B MPUPOJEC U NPUMEHEHHE.
KpemHueBsle KUCIOTHI M UX coid. [maponu3 cuiukaroB. CHIMKaTHbIE MUHEpanbl — OCHOBA 3€MHOH KOPBHI
ATIOMOCHIIUKATBI.

Bop. Oxcun 6opa. bophas kuciora u ee comu. bypa. Bogopoansie coemauneHus 6opa — Oopansl. [IpumeHeHue
coenvHeHui 6opa.

Baaropoanbie (mHepTHbIe) ra3pl. OOmas XapaKTEpUCTHKA OBIEMEHTOB ITaBHOW moarpymmbel VI rpymmsr
OcobeHHOCTH XMMUYECKUX cBOMCTB. [IpuMeHeHne GI1aropoIHbIX ra3os.

Mertauibl

OO0muii 0030p 3j1eMeHTOB — MeTaJlJI0B. CBOMCTBA MPOCTHIX BELIECTB-METAIIIOB. DJIEKTPOXUMHUUECKUI
psin HampsHKEHUH MeTauioB. Mertammdeckne Kpuctaumnueckue pemeTkd. CrmaBpl. XapaKTepHCTHKA Hambolee
W3BECTHBIX CIIaBoB. [lomydenme u mpumeHenue MeramiaoB. Illenouynble Merasibl. OOmias XapaKTepHUCTHKA
3JIEMEHTOB INIaBHOM moarpynmsl I rpynmel. CBOWCTBa IHIENOYHBIX MeETayUIOB. Pacro3HaBaHHe KaTHOHOB JIUTHS,
HaTpusi U Kanud. Harpuil ¥ xanuii — NpencTaBUTENH IIEJIOYHBIX METAJIOB. XapaKTEePHbIE PEaKLUU HaTpus U
kamud. [lomydeHue 1menodHsIx MeTauioB. OKCHIBI M MEePOKCUABl HaTpusa U Kanus. COeaMHEHHs HATPUS U Kajusl.
Conu HaTpus, KaJus, UX 3HAYCHUE B MPUPOJE U KHU3HM uenoBeka. Coma M KUl HaTp — Ba)KHEHIINe COeAUHEHHS
HaTpHsL.

Bepunnnii, MarHuii, mejJo4Ho3eMeldbHble MeTa/uIbl. OOmas XapaKTEepUCTHKA 3JIEMEHTOB IJIABHOM
noarpynmns! [ rpynmnel. bepusnnmii, Marauii, menoyHo3eMenbHble MeTaJuTbl. AM(OTEpPHOCTh OKCHIA M THAPOKCHIA
O6epwma.  Okpacka IUIAMEHH COJIIMHM  IIEJIOYHO3EMENbHBIX METauioB. MarHuid W KaiublMi, HuX oOmas
XapaKTepUCTUKAa Ha OCHOBe mnoinoxeHus B Ilepuommueckoil cucreme snemeHToB [l V1. MenneneeBa u cTpoeHus
aromoB. [lomy4enue, pusndeckne 1 XMMHUYECKHUE CBOWCTBA, TPUMEHEHHE MarHus, KaJublus 1 ux coeanHenuit. Conn
MarHus ¥ KaJiblys, UX 3HaUCHNE B IPUPOJE M KHU3HH yesloBeKa. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEeHHUS.

AnomuHuii. PacnpocTpaHeHHOCTh B NpHpOAE, (HU3NYECKHE M XMMHYECKHE CBOWCTBAa (OTHOIICHHE K
KHCJIOPOJy, TAJIOTEHaM, pacTBOpaM KHCJIOT U Ienodei, amomorepmus). IlpousBoactBo amomunus. [IpuMeHenue
anroMuHust. AM(OTEPHOCTh OKCHIIA U THApPOKcHaa amomunus. Conu amomunust. [1oHOE pa3iokeHne BOOH comeit
AIIOMUHUS CO CIIaOBIMH JIByXOCHOBHBIMH KHCIIOTaMH. AJIOMHMHATHI B TBEPIOM BHIE M B pacTBope. KoMIuiekcHbie
COCIIHEHUS aJTFOMHHUS.

OJsioBo u cBuHen. Dm3uyecKkue MW XUMHUYECKHE CBOWCTBA (pEakiMy C KHCIOPOJOM, KHCIOTaMH),
npumenenune. Comu onosa (1) u ceunna (11). CBUHIOBBIN aKKyMYIISTOP.

Metanasl moGounHbIXx moarpynmn. OOmas XapakTepucTHKa mepexogHblix MetamuioB [—VIII rpymm.
OCOOEHHOCTH CTpPOCHHSI aTrOMOB TIEPEXOAHBIX MeTauioB. OOmume Quznuyeckne MW XWMHYECKHE CBOMCTBA.
IIpumeHeHMEe METANIOB.

Xpom. dusnyeckue cBOWCTBa XpoMa. XHMHYECKHE CBOWCTBAa XpoMa (OTHOLIEHHE K BOASHOMY Mapy, KHUCIOPOAY,
XJIopy, pactBopaMm kucinor). Ilomydenne u npumenenue xpoma. CoequHeHus: xpoma. M3MeHeHHe OKHCIUTEIbHO-
BOCCTAHOBHTENBHBIX M KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHIOB XPOMa C POCTOM CTETIEHH OKHUCICHHS.
AwmoorepHbIe cBoiicTBa okcuna U ruapokcuna xpoma (III). Oxucnernne coneit xpoma (III) B xpomatsl. B3anmusie
IIEPEXO/Ibl XPOMATOB M TUXPOMATOB. XpOMAaThl U TUXPOMAThl Kak okucaurenu. IlonHoe pasnoxeHue BOIOM conen
xpoma (IIT) co cnabbiMu ABYXOCHOBHBIMH KHcIIoTaMU. KoMIutekcHbie coequHeHns Xxpoma. Mapraneu. ®Ousznyeckne
CBOWCTBA MapraHma. XHWMHYECKHe CBOWCTBA MapraHna (OTHOIIEHHE K KHCIOPOXIY, XJOpY, PacTBOpaM KHCIOT).
ITonyuenne n npumeHenne mapranna. Oxcun mapranma (IV) kak okucnuTenb U karanuzarop. [lepMaHraHaT Kamus
kak okucaurens. Okena u ruapokcun Mapranua (II): monmydenue u coiictBa. Coenunenust mapranua (I11). Manra-
Hat (VI) kanus 1 manranar (V) Kanus, ux 1oJry4eHue.

Kenezo. Haxoxxnenue B mpupope. 3HaueHHe Kejes3a AN opraHu3Ma denoBeka. dusnueckue CBOMCTBa XKelesa.
XuMHYecKne CBOMCTBa jKene3a (B3aMMOAEHCTBHE C KHCIOPOAOM, XJIOPOM, CEpOH, yIJIeM, BOIOH, KHCIOTaMH,
pactBopamu coneif). CraBsl kene3a ¢ yriepopoM. Ilomydenue n mpumenenue xenesa. CoeauHeHMs XKenesa.



CpaBHEHHE KHCIIOTHO-OCHOBHBIX M OKHCJINTEIBHO-BOCCTAHOBHTENBHBIX CBOWCTB Tuapokcuia xenesa (II) u
runpokcuna sxenesa (I1I). Comu sxenesa (I1) u xenesa (I11). Meronsr nepeBoza coneii xemne3a (II) B comu xenesa (111)
u obparHo. IlomHoe pasmoxenne Bomod comeir sxemesa (III) co caaOpIMH  JIBYXOCHOBHBIMH KHCIIOTaMH.
OxucnuTensHbIe CBOHCTBA coeqmaeHui xenesa (I1I) B peakunsax ¢ BOCCTaHOBHTEISIMU (HOIUIOM, CEPOBOAOPOIOM 1
Menpto). Llmannnnabie KoMmImiekchl xene3a. KadectBeHHble peakium Ha woHBI xenesa (1) m (III). ®Deppurer, ux
MOJIy4YE€HUE U NPUMEHCHHUE.

Mens. Haxoxnenue B mpupose. buonornyeckas pons. dusndeckue U XMMHUYECKHE CBOMCTBa (B3aMMOICHCTBHUE C
KHCJIOPOJIOM, XJIOPOM, CEpoH, KUCIOTaMHU-OKUCIUTENsAIMH, XinopuaoMm xenesa (III)). Bs3aumoneiictBue memu c
KOHIIGHTPHPOBAaHHBIMU COJISTHOM, OpOMOBOIOPOAHONM M HOMOBOJOPOIHOM KHCIOTaMH 0€3 J0CTyma BO3ZyXa.
[onyuenne u npumenenne mMenu. Oxena u rugpokeun meau (I11). Comn meaum (I1). Mennsiii kynopoc. AMMHUakaTs
menu (1) u menu (11). IMonyyenue okcuna menu (I) BoccranoBnenuem ruapokcua Meau (I1) rmokozoii. [oxyuenne
xnopuna u noauna menu (I).

Cepedpo. DPuznveckre U XUMHYSCKHAE CBOHCTBA (B3aMMOJECHCTBHE C CEPOBOIOPOJOM B MPHCYTCTBHU KHCIOPOZA,
KHACJIOTaMHU-OKuCIuTeIsIMI). OcakaeHne okcuja cepedpa MpH ASHCTBUH MIETOYH Ha COMH cepedpa. AMMHAKaThI
cepeOpa kak oxucnuTenn. KauecTBeHHas peaknus Ha HOHEI cepebpa. [Ipumenenne cepebpa. 3o10T0. Pu3nveckue u
XIUMHYECKHE CBOHCTBAa (B3aWMOICHCTBHE C XJIOPOM, «IApPCKOW BOAKOW»). 30JI0TOXJIOPOBOAOPOTHAS KHCIIOTA.
T'mapoxenp 3omota (I11). Komrurekcs 30mora. CriocoObI BEIIECICHHS 30JI0Ta U3 30JI0TOHOCHOU mopos!. [IpumeneHme
30/10Ta.

Hunk. duznueckne M XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE C TajJOr€HaMHu, KUCJIOPOIOM, CEpoM, BOJOH,
pacTBOpamH KUCJIOT | 1enodei). [loayuenue n npumeHeHune nuHka. AMQoTepHOCTh OKCHIIAa U THAPOKCHA IIMHKA.
Baxxneimue conu quHKa.

PryTh. ®usnueckue U XuMuueckue (B3auMOAEHCTBHE C KUCIOPOAOM, CEPOil, XJIOPOM, KUCIOTAMH - OKUCIUTEIIIMH)
cBoiicTBa. [lomyyeHne U MpUMEHEHHE PTYTH. AMajbraMbl — CIDIaBbl PTyTH ¢ MeTamwtamu. Oxeun prytu (II), ero
nony4eHue. Xiopun u uogun pryta (I).

3. OcHOBBI OPraHU4eCKOil XUMUM

OcHoOBHBIC NOHATHS OPrAaHUYECKOH XUMHUH

[osBneHMe U pa3BUTHE OPraHNYECKOM XMMHHU Kak Hayku. [Ipenmer u 3a1aduu opraHndeckoil Xumun. Mecto
U 3Ha4Y€HHE OPraHMYECKON XMMHHU B CHCTEME €CTECTBEHHBIX HayK. B3aMMOCBA3b HEOPraHUYECKUX U OPraHUYeCKHX
BEIIECTB.

Oco0eHHOCTH OpraHMYecKux BeulecTB. [IpudauHbI MHOro0oOpasus opraHndeckux BemecTB. OpraHnueckue
BEIleCTBA B NpPHPOJE. YIIICPOIHBIH CKEJeT OPraHHMYECKOH MOJIEKYIBl, €r0 THIbI: IHKJINYECKHEe, alUKIMIeCKHUe.
KapOonukindyeckue U reTepoluKiIndeckue ckeneTbl. KpaTHOCTh XMMHUYECKOH CBsI3U (BUIBI CBS3EH B MOJIEKYNax
OpPraHMYECKHX BEIIECTB: OAMHAPHBIC, IBOWHBIE, TPOWHBIE). MI3MEeHEeHHe PHEPTHUH CBA3EeH MEXAy aToMaMH yIriaepoaa
MY YBEJIMYEHUN KPAaTHOCTH CBA3H. HachIieHHbIE U HEHACHIIIICHHBIE COSMHEHHS.

DNEeKTPOHHOE CTPOCHUE M XMMHUYECKHE CBSI3M aroma yriepoza. ['MOpuam3anus aTOMHBIX opOuTaiei, ee
THUIIBI JUIS OPTaHMYECKHX COeAMHEHMH: sp3, sp2, sp. OOpa3oBaHue G- M P-CBS3eH B MOJEKYIaX OPraHUYECKUX
coeqrHeHuil. [IpocTpaHCTBEHHOE CTPOEHNE OPraHUYECKUX COECAMHEHHH. XuMHUECKOEe CTPOEHHE KaK MOPSI0K
COEJMHEHHS aTOMOB B MOJIEKYJIE COITIACHO UX BaJleHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHUS
OpraHu4eckux coennHeHni A. M. bytiepoBa. 3aBUCHMOCTb CBOICTB BEHIECTB OT XUMHUYECKOTO CTPOECHUSI MOJIEKYIL.
CrpykrypHas popmyna. M3omepust 1 U30MepHI.

CrpykTypHas ¥ IpOCTpaHCTBEHHas n3omepus. M3zomepus yrmepogHoro ckenera. M3omepust monoxeHUs.
MexkiaccoBas nzoMepus. Buabl npocTpaHCTBEHHOHN n3omepun. Ontudeckas H3oMepus. ACHMMETPUYECKUI aToM
yrepona. OnTudeckue aHTUIOABI. XHMPAJIbHOCTh. XHpanbHBIE W axXHUpajbHBIE MOJNEKYIbl. [eomeTpuyueckas
nzoMepusa (UuC, TpaHC-u3oMepusi). DU3NKOXMMUYECKHE METOABl HCCIEAOBAaHUS CTPOCHHS M PEaKIHOHHOU
CHOCOOHOCTH  OPTaHMYECKUX COCTUHEHUH. Crexrpockorust  SIMP, wmacccnexTpomerpusi, HH(ppaxkpacHas
CHEKTPOCKOIIHSI.

ONEeKTPOHHOE CTPOEHHE OpPraHMYeCKUX BEIECTB. B3anMHOe BIMAHUME AarOMOB M TpPYyNI aTOMOB.
OnexrponHble 3¢ ¢dexTsl. UHayKTHBHBIN 1 Me3oMepHbIi dQdekTsl. [Ipencrasnenne o pezonance. Knaccuduxarus
opranndyeckux BemecTB. (OCHOBHbIE KJIacChl OpPraHMYECKHX COeIMHEHWH. [lpuHIMIBI  Ki1accuUKauu
oprannueckux coeauHeHuil. [lonstue o gyHkmonansHoi rpynne. Kilaccugukanust opraHuuecKiux COeIMHEHHH 110
¢yHKIMOHANBEHBIM rpynmnaM. [omosorusa. ITomosorn. Tomomormueckas pa3HOCTb. lOMoJOrm4eckue psiibl.

Homenknarypa  opraHmueckux  BemiecTB.  MeskayHapongHas — (cMcTeMaTHdecKas))  HOMEHKJATypa
OpPraHMYECKHX BEIIECTB M NPHUHIUNBI 00pa30BaHWS HAa3BaHWH OPraHWYECKHMX COeAWHEHHWH. PammoHanbHas
HOMeHKkIaTypa. Kiaccupukanus W 0COOEHHOCTH oOpraHudeckux peakiuid. CrnocoObl 3amuceil peaknwii B
opranndeckor xumun. Cxema U ypaBHEHHE. YCIIOBHS IpoBeneHus peakimid.  Kiaccudukarus peakuuii
OpPTaHMYECKHUX BEUIECTB MO CTPYKTYPHOMY MPH3HAKY: 3aMeIleHHe, NPUCOEIMHEHHEe, OTUICTIICHNEe. PeaknnoHHbIe
LeHTpbl. llepBoHaYaJbHBIE TMOHATUS O THUIIAX M MEXaHM3MaX OpPraHUYECKUX peakuui. l'omonuTudeckuil u
TETEPOIUTUUCCKUI pa3phlB KOBAJIEHTHOW XMMHYECKOW CBs3u. CBOOOAHOPAIWKAIbHBIA W HMOHHBIA MEXaHU3MBI
peakuuu. IlomsiTne o cBoOOmHOM paaMkane, Hykieoduie, siekrpoduie, KapOOKarHoHe M KapOaHHOHE.
O0o3HaueHHe MOHHBIX pEaKUUH B OPraHUYecKOM XUMHH. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PpEaKkIHU B
opraHndeckod xumuu. MneHTudukanus OpraHMYeCKUX COeAMHEHWH. [eHeTHdeckas CBs3b MEXIy KilaccaMu
OpPraHUYECKUX COETUHEHUI.

Yraesonoponst



AJIKaHbl. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNBI MeTaHa. sp3[ nbpuan3saius opouraneii aroMoB
ymaepo- na. I'omomormueckuil psim u obmas Qopmyna ankaHoB. CucremarwdecKkas HOMEHKIIATypa aJKaHOB H
panukanoB. M3omepus yriepogHoro ckenera aakaHoB. [loHsATHe o koH(bopManusx. Pu3ndeckre cBOiicTBa aTKAHOB.
3aKOHOMEPHOCTH H3MEHEHMS (HU3MYECKHX CBOWCTB. XHMHYECKHE CBOICTBA aJKAaHOB: TaJlOT€HHPOBAHHE,
HUTPOBAHHUE, JETUIPUPOBAHIE, TEPMUIECCKOE PA3TIOKEHNE (TMPOIIHN3), TOPEHUE KAK OAWH M3 OCHOBHBIX HCTOUYHHKOB
TeIJIa B MPOMBIIIJICHHOCTH W OBITY, KaTaJUTHYECKOE OKUCICHUE, KPEKHUHI KaK CHOCOOBI MONMYyYCHMS Ba)KHEHIIMX
COCIMHEHUH B OPraHMYECKOM CHHTE3€, H30MEpH3alds Kak CII0CO0 IOJyYeHHs BBICOKOCOPTHOTO OC€H3MHA.
MexaHu3M peakiuy CBOOOJHOPaAMKAILHOTO 3aMEleHUs (Ha MpuMepe XJIOpHpoBaHMs MeTaHa). CHHTETHYECKHE
CHOCOOBI TIOJy4eHUs] aJIKaHOB. MeTonbl IONydYeHHsl alKaHOB M3 aJKHiITanoreHuaoB (peakuus Bropua),
JIeKapOOKCHIIMPOBAaHUEM COJICH KapOOHOBBIX KHCIIOT W BJIEKTPOJIM30M PAacTBOPOB cOJieH KapOOHOBBIX KHCIIOT.
HaxoxaeHue ankaHoB B MPUPOAE U MIPUMEHEHHE aJIKaHOB.

Huknoankansl. CrpoeHHMEe MOJISKYn [uKiIoankaHoB. OOmas Qopmyna umkinoankaHoB. HomeHknarypa
[UKJIOANKaHOB. M30MepHs NMKIOATKaHOB: YIIIEPOJHOTO CKEJIETa, MEKKIACCOBasl, IPOCTPAHCTBEHHAs (I[MC-TPaHC-
n3omepust). HampsokeHHbIE W HeHanpspKeHHbIE NUKNIBL Crenudurka CBOWCTB MMKIIOAIKAHOB C MaJbIM Pa3MEpOM
IUKJIa. XMMHUYECKHE CBONCTBA IMKIIONPONAHa: TOPEHHUE, PEaKINH IPUCOEANHEHNUS (THAPHPOBAHNE, IPUCOSTUHEHHE
TaJlOTeHOB, TaJIOTCHOBOJOPOJOB, BOJBI) M IMKJIOIEKCaHA: TOPEHHE, pEaKIWH PpaJAuKaIBHOTO 3aMEILICHUS
(xmopupoBanue, HUTpoBaHue). [lomydyeHne NUKI0aIKaHOB U3 aIKaHOB W JIUTaJIOTCHAIKAHOB.

AJIKeHBI. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIbI 3THIICHA. Sp2ruOpuaAn3anus opouTaneii atoMoB
yriepona. 6- U p-cBsi3u. [omosorudeckuit psim u odmias Gopmyna ankeHoB. HomeHknarypa ankeHoB. M3omepust
AJIKEHOB: YIVIEPOAHOTO CKeNeTa, MONOKeHHUS KPaTHOM CBA3H, MPOCTPAHCTBEHHAs (TeoMeTpHuecKas M30MepHs, UIn
IUCTpaHCH30MEpHs), MexKnaccoBas. Pu3zndeckue CBONCTBA aJKEHOB. XMMHUYECKHE CBOICTBA ajlkeHOB. Peakuun
AMEKTPOPHIBLHOTO NPUCOSTUHEHHS KaK CHOco0 moiydyeHus (QyHKIMOHAJIBHBIX IPOU3BOAHBIX YIVIEBOAOPOIOB:
THAPUPOBaHKE, TaJOreHHPOBaHUE, T'MAPOTraJOreHHpOBaHUE, THApATalus ajJKeHOB. MeXaHu3M 3JeKTPO(UILHOTO
IPU COEAWHEHUs K ankeHaM. IIpaBuino MapKoBHHKOBAa M €ro OOBSICHEHHE C TOYKU 3PEHUS 3JICKTPOHHOW TEOPHH.
PagukansHOE mpucoenuHeHNe OPOMOBOIOPO/A K aJIKCHaM B NMPHUCYTCTBUH Nepekuceil. BaanMozelicTBue alkeHOB ¢
OpoMOM M XJIOpOM B ra3oBod (haze mpu BBICOKOH Temrieparype wiu Ha cBeTy. OKHCIICHHWE aJKeHOB: TOpEHHE,
OKHCcIIeHHe KucinopomoM B mpucyrcTBum xnopunoB namiamus (II) mw memm (II) (Bakep-mpomecc), okucieHue
KHCIJIOPOZIOM B IIPHUCYTCTBHH cepeOpa, OKHCICHHE TOPSYMM IOAKHCICHHBIM pacTBOPOM II€pMaHTaHaTa KaJlus,
OKHCJICHHE TIepMaHTaHaToOM Kajwus (peaknus Barnepa), o3oHnpoBanune. KauecTBeHHBIE peakiy Ha IBOWHYIO CBS3b.
[TpomblnieHHbIe U 1a00paTOPHbIE CIIOCOObI MOMY4YeHHs ajIKeHOB. [lonydeHne anKeHOB IeTHPUPOBAHUEM alIKaHOB;
peaxiyei MMUMIHUPOBAHNS U3 CIIUPTOB, TAJIOTCHAIKAHOB, AUTaJIoreHaIkaHoB. [IpaBuno 3aiinesa. [lonmumepusanus
ankeHoB. [lonmMepusanus Ha karanusaropax Llumiepa—Harra. IlonudTHiieH Kak KPYNHOTOHHAXKHBIM IPOIYKT
XUMHMYECKOTO MPOU3BOACTBRA. [IpMeHeHNe anKeHOB (ITUIICH U IPOIUIIEH).

Aakaguenbl. Knaccuduxarnusi ajakaJreHOB MO B3aWMMHOMY pPACIOJIOKEHHIO KpaTHBIX CBS3€H B MOJEKYIIE.
OCO0EHHOCTH DJIEKTPOHHOTO U TPOCTPAHCTBEHHOTO CTPOEHMSI COMNPSDKEHHBIX ankaauneHoB. OOmas ¢opmyna
ankaaneHoB. HomeHknatypa u n3oMepus ankaaneHoB. @u3ndeckne CBOMCTBA aKaANeHOB. XMMHUECKHE CBOICTBA
AJIKaINCHOB: PeaKkIUy NpUCOeTMHEHHS (THAPUPOBAHNE, TAJIOTEHUPOBAHNE ), TOPEHNUS U ToauMepu3ammu. 1,2- n 1,4-
IIpucoenunenue. [lonyuenne ankxagueHoB. CuHTe3 OyTagueHa u3 OyraHa u staHona. [lomumepusanus. Kayaykwu.
Bruag C. B. JleGeneBa B monmydeHHe CHHTETHYECKOTO Kaydyka. Bynkanmsanums kayuykoB. PesmHa. MHOroo0Opasue
BUJIOB CHHTETHYECKNX KaydyKOB, UX CBOICTBA U IPUMEHEHHE.

AJKHHBI. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYNIbl aleTWIeHA. Sprudpuan3anus opOuTaien
aToMOB yrie- popa. ['omosornueckuii psix u oOmas ¢opmysia aikuHoB. HomeHkinarypa ankuHOB. H3omepus
AJKWHOB: YIJICPOJHOTO CKeJeTa, IOJIOKEHHS KpaTHOW CBA3M, MEXKiaccoBas. PU3MUecKHe CBOWCTBA alKWHOB.
XuMHUecKre CBOWCTBA aJKUHOB. Peakimy mprucoeanHeHus Kak Croco0 MOTy4YeHUs OIMMEPOB U IPYTUX MOJIE3HBIX
MpOXyKTOB. ['mapupoBaHue. Peakunm mpHCOETMHEHUS TalIOTEHOB, TaJIOTEHOBOAOPOIOB, BOABL. TpuMepw3amus u
JuMmepu3anys aueruwieHa. Peakuuu 3amenieHusl. KHCIOTHBIE CBOMCTBA alKMHOB C KOHILIEBOM TPONHOW CBS3bIO.
Anerunenuasl. B3aumoselcTBue alETHICHUIOB C rajoreHagkaHaMmu. [openue anetuneHa. OKUCIIEHUE AKUHOB
pacTBOpoM IepMaHraHara kaiaus. [lodydeHue aneTmieHa NMPOJIM30OM MeTaHa W KapOWIHBIM MeronoM. CuHTE3
aNKVHOB AaJIKMIMpPOBaHUEM aueTununoB. IIpuMeHeHue aneruneHa. lopeHue aneTHiIeHa KaK HCTOYHHK
BBICOKOTEMIIEPATYpPHOTO TUIaMEHH JUIS CBAapKU M Pe3KU MeTai- JoB. ApeHbl. Vcropust oTkpeiTHs Oen3ona. [TonsTue
06 apomarnunoctu. [IpaBnno Xiokkens. HebGeHsonnnsle apomarnieckne cucteMbl. COBpeMEHHbBIE MTPEACTaBICHUS
00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM CTpoeHMH OeH3oina. O6mas Gopmyna ape- HOB. M3oMepus U HOMEHKIATypa
TOMOJIOTOB OeH3oua. M3omMepust qu3aMenieHHBIX OSH3010B Ha mpuMepe KCuionoB. Pusndeckne CBONHCTBAa OEH30Ia.
XuMudeckue cBoWcTBa OeH3oma. Peaknuu 3amenieHuss B OCH30JBHOM snpe  (RIEKTPOPHILHOE 3aMelleHHE):
TAJIOTCHUPOBAaHNE, HUTPOBAHWE, AJIKWINPOBAaHWE, AalWIMPOBaHWE, CyAb(QHUpOBaHHE. MeXaHW3M PpeaKIuu
ANEKTPOIIBLHOTO 3aMemieHnsd. Peakmuy npucoeqwHeHHs K OeH30dy (THAPHpPOBaHHE, TalIOTEHHPOBAHHE
(xopupoBanue Ha cBeTy)). Peakmmsa ropenms. OcoOOEHHOCTH XMMHYECKHUX CBOWCTB alKWIOCH30JI0B Ha NpHMEpe
ToIMyona. B3anMHOe BIHMSHHE aTOMOB B MOJIEKyle Toiryona. [IpaBmila OpHeHTalMH 3aMECTHTENEH B pPeaKIusax
3aMeIlCHUs], COITIACOBAaHHAs M HECOIVIACOBAaHHAs OpHEHTaIMs. XJIoprpoBaHue Toiryona. OKHCIeHUe alKuiI0eH30JI0B
pacTBOpOM IepMaHraHara Kauus. ['ajoreHupoBaHue ankuiOeH30J0B B OOKOBYIO nenb. HutpoBaHue HUTpoOEH301a.
[Nonyuenne Genzona m ero romosoros. [Ipumenenune romonoroB GeHzona. [ToHATHE O MONUANEPHBIX apeHaX, UX
(usmonornyeckoe JEWCTBME HAa OpraHu3M 4YeJoBeKka. [eHeTuueckas CBA3b MEXAY Pa3IMYHBIMH KJIAaCCaMH
yrieBoAopoaoB. KauecTBEeHHbIE peaKkliy Ha HEMPEIeNbHbIE YITIEBOAOPOIBL.



I'ajloreHONpPOU3BO/IHbIE  YIJIEBOAOPOAOB. OICKTPOHHOE CTPOEHHE TaJOr€HONPOU3BOIHBIX —YITIEBOAOPOIOB.
Peakmun 3amMemieHnsi rajoreHa Ha THAPOKCHI, HHUTPOTPYIIy, LOHAHOTPYMIy, aMHuHOrpymmy. JlefictBue Ha
TaJIOT€HIIPOU3BOAHBIE BOAHOTO M CIIUPTOBOTO pacTBopa Iienodn. CpaBHEHHE PEaKIMOHHOW CIOCOOHOCTH aJIKWII-,
BUHWII-, (peHMI- U OCH3MNTaJoreHHI0B. B3amMmozelicTBue nuranoreHaJkaHOB ¢ MAarHWEM W OWHKOM. [loHATHE O
METaJUNIOOPTaHUYECKUX COEIUHEHUSAX. Marnuiloprannueckue coenuHeHus. Peaktus I'punbspa. McnonbpzoBanHue
raJoreHONPON3BOJHBIX B OBITY, TEXHHKE M B CHHTE3C.

Kucioponcoaepxkamue opraHudeckue coeHHEeHH
Cnuprel. Knaccuukanusi, HOMEHKIAaTypa M HM30Mepusi crnupToB. [omosormdeckuid psa u obmas Qopmyna
NpeeNbHBIX OJHOATOMHBIX CHHUPTOB. PHU3MYecKHe CBOWCTBA INpEIeibHBIX OJHOATOMHBIX CIUPTOB. Bomopomnas
CBSI3b MEXIY MOJEKYIaMH M e¢ BIUSHHE Ha (DPU3NUECKUE CBOWCTBA CIMPTOB. XMMHUYECKHE CBOWCTBA CIIMPTOB:
KUCJIOTHBIE CBOMCTBA (B3aUMOJICHCTBHE C HATPHEM KaK COCO0 YCTaHOBJIEHHS HAJIMYUS THIPOKCOTPYIIBI); PEaKIuH
3aMEILeHUs] THAPOKCHIBHOM TPYIIbl Ha TajloTeH KakK CIOCO0 IOJMY4YEeHUs pacTBOPHTENCH; MEXMOJIEKYIsIpHas U
BHYTPUMOJICKYIISIpHAsT JIeTUApaTanus; oOpa30BaHHWE CIIOXKHBIX 3(PHUPOB C HEOPraHMYECKHMMH W OPTaHWIECKUMHU
KHCIIOTaMH; TOpe- HHE; OKHUCIeHne okcuaoM menu (1), moaxkucieHHbIM pacTBOPOM NEpMaHTaHaTa KajlHs, XpOMOBOM
CMECBIO; PEaKIUH YIIIEBOAOPOJHOTO panukana. CpaBHEHHE PEaKIMOHHOM CIIOCOOHOCTH MEPBUYHBIX, BTOPUYHBIX U
TPETHYHBIX ONHOATOMHBIX CIHPTOB B PEaKIMU 3aMCELICHUsS. AJIKOTOIATHL ['HIpONH3, anKWiInpoBaHHE (CHHTE3
MPOCTHIX AGHUPOB 110 BunbsmMcony). S¢dupsl pocdopHbIx Kuciot. Poxs MoHO, 11 U TpudocdaToB B OHOXUMIUECKUX
npoueccax. [IpoMbpIIUIeHHBIH cHHTe3 MeTaHona. [lomydeHune sTaHONma: peakiys OPOXKCHHUS TIIOKO3bI, THAPATALM
stuieHa. IIpumeHeHne MeraHona U 3TaHona. dusnonormueckoe ASHCTBHE METaHOJIA M 3TaHONA Ha OpraHHU3M
yejoBeka. MHOroaTroMHble CIIMPTHI. DTUICHIIMKOIb U TIIUIEPUH KaK MMPEACTABUTENH MPEJeIbHBIX MHOTOATOMHBIX
CIHPTOB, MX (U3MYECKUe M XUMHUYEeCKHe CBoiicTBa. KayecTBeHHas peakuusi Ha MHOTOAQTOMHBIE CHHPTHI U €€
NpPUMEHEHHEe JJI pAclO3HaBaHUS TIUIEPUHA B COCTaBe KOCMETHYeCKUX cpeiacTB. CHHTe3 IHOKCaHa W3
STUIICHIIUKOJSA. TOKCUYHOCTh STHICHIIIMKOIA. [IpakTHueckoe NpUMEeHeHNe STHIICHIIMKOJISA U IIMLIEPUHA.
ITpocTblie 3pupbI KaK W30MEPHI IPENETBHBIX OXHOATOMHBIX CIIUPTOB. CpaBHEHHE UX (QU3HUYECKUX U XUMHUYECKHX
CBOMCTB cO crupTamu. Peakmus paciieruieHus MpocThIX 3GpHUpoOB MOm0BOJOPOIOM. [IepoKcuabl MpOCThIX 3(QHPOB,
MEpBl TPEJOCTOPOXKHOCTH IpH pabore ¢ HuUMH. DeHonbl. CTpoeHHe, M30MEpHs M HOMEHKIATypa (PeHOIOB.
B3anmHOe BimsHHME aTOMOB B Mojekyne ¢eHona. DusHyuecKkre M XMMHUYECKHE CBOIcTBa (heHosNa M KpPEe3OJIoB.
KucnorHsie cBoiicTBa (peHOIOB B CpaBHEHHH CO CHHPTAMH: PEAKIUH C HATPHEM, THAPOKCHAOM HaTpus. Peakumu
3aMemIeHns] B OCH30JIbHOM KOJIbIIE (TalloTeHHpOBaHME (OpoMupoBaHHE), HUTpoBaHue). [Ipocteie 3¢upsl (eHOmoB.
Oxucnenue henosnos. KadectBennnie peakiuu Ha penon. [lonyuenue denomna. [lpumenenue denomna.
KapOonunbHble coeuHeHNs. AJbIETUIBI M KETOHBI. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHNE KapOOHMIBHON
TPYIIIBL, €€ TOJSIPHOCTh W TOJsipu3yeMocTh. Kiaccudukaims anbaerngioB u KeToHOB. CTpOEHHE MpeieNbHbIX
anpaeruaoB. 1'OMoMOTrHUecKuit psifi, HOMEHKJIATypa, W30MepHs MpeleNbHBIX anbAerunoB. CTpoeHHEe MOJIEKYIbI
arietoHa. [OMoJIOruuecKuii psiji, HOMEHKJIAaTypa 1 n3oMepust keToHoB. O0mias hopMyria npe- NeNbHBIX ajbJerHI0B U
keToHoB. dusnueckue cBOWCTBa QopMmalibieruia, anerajbleruia, aineroHa. [IoHATHE O KeTo - EHOJILHOM
TayTOMEpHH KapOOHWIBHBIX COCAMHEHNH. XMMHUECKHE CBOMCTBA MPEACNBHBIX aJIbACTHAOB H KETOHOB. MeXaHn3M
peaknuy HyKJICO(MILHOTO MPUCOEANHEHUS 10 KapOOHWIBHOM rpymme. Peakiun npucoenuHEHUs BOIBI, CITUPTOB,
[IMaHOBOZIOpOJa W runapocyiabdura Harpus. [lomydeHuwe ameraneii u  keraneid. CpaBHEHHME pEaKIIMOHHOMN
CIOCOOHOCTH aJIbJIETH/IOB W KETOHOB B PEAKIMAX INMPUCOEAMHEHUs. Peakumy 3aMemeHnsi aToMOB BOJOPOAA IIPH
yIepogHOM arome Ha ranoreH. [lommmepusanms ¢opmanpieruga M aneranbaernaa. CHHTE3 CIUPTOB B3aUMO-
JeWCTBHEM KapOOHWIBHBIX COEAMHEHHH ¢ peakTuBoM [puHbsipa. OKucieHHe KapOOHHMIBHBIX COCIUHEHHH.
Oco0eHHOCTH peaklMu OKucieHusl aneToHa. CpaBHEHHE OKHCIEHHs albJETHI0B W KEeTOHOB. [ HIpupoBaHue.
BoccraHoBneHne KapOOHMIIBHBIX CO- €AMHEHUH B CUPTHL. KauecTBEHHbIE PEAaKUUH Ha albICTHIHYIO TPYIITY
(peaxuust  «cepebOpsHOTO 3epKayiay, B3auMmojeicTBue c rugpokcuaoM Meau (II)).  AnbaonsHOKPOTOHOBAS
KOHICHCAINS aJbAeTHA0B U KeToHOB. OcobeHHocTH (opmanpaeruaa. IlomydeHne MpeaensHBIX —ajbJIeTH/O0B:
OKHCJICHWE CHHPTOB, THAparanus aneTmieHa (peakuus KydepoBa), OKHCICHHEM OJTWIEHAa KHCIOPOIOM B
npucytcTBuM xyopuaa namnanus (11). ITomydeHne aneToHa OKHCIEHHEM NMPONaHoia-2 U Pa3okKeHNEM KalbIMEeBOM
win GapueBOil COIM YKCYCHOHM KHCIIOTHI. TOKCHYHOCTBH ajibJIeTH/I0B. BakHelme mpencTaBUTENH albAErnioB H
KETOHOB: ()OPMaIbIET U], YKCYCHBIH aJIbAeru/], alleTOH U MX NMPAKTHYECKOE UCIIOIb30BaHNUE.
Kap6onoBbie kuciaoTsl. CTpoeHHe NpeebHbIX 0JJHOOCHOBHBIX KapOOHOBBIX kucioT. Knaccudukamms, nzomepus
W HOMEHKJIaTypa KapOOHOBBIX KHCIIOT. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIIBHON TpYIIIBL.
Tomonorudeckuit psag 1 obmas GopMyra npeiebHBIX 0THOOCHOBHBIX KapOOHOBBIX KHCIIOT. Pu3nveckue cBoiicTBa
Npe/eNIbHBIX  OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT Ha [pHUMepe MYypaBbUHOW, YKCYCHOW, IPOMHOHOBOIA,
MAJIBMUTHHOBONH M CTEapHHOBON KHCIOT. BomopomHble CBsI3HM, acconpanus KapOOHOBBIX KHCIIOT. XHUMHUYECKHE
CBOWCTBA MPEAETHHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KuCiIOTHBIE CcBOMicTBa (M3MEHEHHE OKpPACKU
MHJIUKATOPOB, PEAKLUH C aKTHMBHBIMH METaJUlaMH, OCHOBHBIMH OKCHIAMH, OCHOBAHUSIMH, COJISIMH). M3MeHeHHe
CHJIBI KapOOHOBBIX KHCJIOT IIPH BBEACHUH JOHOPHBIX M aKIEITOPHBIX 3aMecTuTeneil. BlanmoneiicTBre kapOOHOBBIX
KHCIIOT CO chupTaMu (peakius 3TepuduKaiuu), oOpaTUMOCTh PEaKIHH, MEXaHWU3M PEaKIUU dTepPUQUKAIIH.
lanorennpoBanue KapOOHOBBIX KHCIOT B OOKOBYIO wemnb. OcOOCHHOCTHM XHUMHYECKHX CBOWCTB MYypaBbHHOMN
kucyothl. IlomydeHne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE allbJIeTH/IOB, OKHCICHUE
NEPBUYHBIX CIUPTOB, OKHMCJIEHHE QJIKAHOB M QJIKEHOB, T'HIPOJIM30M TI'€MHHAJIBHBIX TPUTAJIOTCHUJIOB.
BsaumopeiictBuem peaxktuBa [pusbsipa c yriekucibiM razoM. IlomydeHne MypaBbMHON M YKCYCHOW KHCIOT B
NPOMBIIIIEHHOCTH. [IpMeHeHHe MypaBbUHOM U YKCYCHOM KHCIIOT. [IByXOCHOBHBIE KapOOHOBBIC KHCIIOTHI: 00IIne



CIOCOOBI TI0- Ty4eHUsI, 0COOEHHOCTH XMMHYECKHX CBOICTB. I1laBeneBas m MasoOHOBasI KACJIOTA KaK MPEICTaBUTEIH
JTMKapOOHOBEIX KUCIOT. CHHTE3bl Ha OCHOBE MAaJIOHOBOTO 3(Hpa. AHTHAPUABI U UMHUIBl THKAPOOHOBBIX KHCIOT.
HenpenenpHble M apoMaTW4ecKHe KHCIOTH: OCOOCHHOCTH WX CTPOCHHS W CBOWCTB. llpmMeHeHme OeH30MHOM
KHACJIOTEL. ApOMaTH4ecKkne IHKapOOHOBBIE KHCIOTH ((JraneBas, wu3odraneBas u TepedTaneBas KHUCIOTHI):
NPOMBIIIJICHHBIE METOABI IONy4YeHWs W IpuMeHeHWe. IloHATHe O THAPOKCHMKApOOHOBBIX KHCIIOTaX M HX
MIPEACTABUTEINAX MOJIOYHOM, JIMMOHHOM, sIONOYHONH M BHHHOW KHCIIOTaX. Beicmime mpenenbHBIE W HETpeaesbHbIC
KapOOHOBBIE KHCJIOTHl. 3HAaUCHHWE W IPUMEHEHHE KapOOHOBBIX KHCIOT. (DYHKIMOHANBHBIE MNPOU3BOJHbIC
KapOOHOBBIX KHUCIIOT. XJIOPaHTUAPHIBI U aHTUAPHIBI KAapOOHOBBIX KUCIIOT: MOJy4eHHe, ruiponns. Bzanmopeiicrue
XJIOPaHTHAPHIOB C HYKICOQMIBHBIME peareHramu. [lomydyeHHe CIOXHBIX J(UPOB € HCHOJIB30BaHHEM
XJIOPAHTUAPHUJIOB ¥ aHTUJIPUIIOB KHCIIOT.
Caoxusie 3¢upbl. CTpoeHUE, HOMEHKIJIATYpa M HM30Mepusl CIOXKHBIX 3(upoB. CioxHble 3(QUPHl KaK H30MEpbI
KapOOHOBBIX KHCIOT (MeXKi1accoBasi nzoMepusi). CpaBHeHHE (HU3MYECKUX CBOWCTB M PEAKIHMOHHOI CIIOCOOHOCTH
CIIOKHBIX 3(UPOB M HM30- MEPHBIX MM KapOOHOBBIX KHCIOT. I Haponmu3 clokHBIX 3¢upoB. CrocoOl MoMydeHHs
CIIOXHBIX 3(HPOB: 3TepuUKanus KapOOHOBBIX KHCIOT, AIMJIMPOBAaHWE CHHPTOB U aAJKOTONSTOB TaJjloreH
AHTUPHUIAMH W aHTHAPHIAMH, aJIKIWIHPOBAaHIE KapOOKCHIaT-HOHOB. CHHTE3 CIOXKHBIX 3GHpoB (eHonoB. CIoKHBIC
3¢upsl HeopraHmdeckux KucyoT. Hurpormumepus. [IpumeHeHne cI0XHBIX 3(QUPOB B MHUIIEBOW B MapIOMEpHOH
MPOMBIIIIEHHOCTH.
AMuabI KapOOHOBBIX KHCIIOT: ITOJyYE€HHE M CBOMCTBa Ha mpumepe aneramuna. [loHsTHe 0 HUTpHUIax KapOOHOBBIX
kucnot. [{uanruapunsl. Conau KapOOHOBBIX KUCJIOT, UX TEPMUYECKOE Pa3NIoKEHHE B MPUCYTCTBUU mienoun. CUHTE3
KapOOHMJIBHBIX COSANHEHUH Pa3IoXKEeHHUEM KaJIbIIUEBBIX coJiel KapOOHOBBIX KHCIIOT.

A30T- 1 cepocoiepKanIue COeANHEHHAS
Hwutpocoenunenus. OneKTpoHHOE cTpoeHHe Hutporpymmsl. Ilomydenue HuTpocoenuHeHuil. BoccraHosnenue
HUTPOAPEHOB B aMUHBI. ApOMaTHUeCKHe HUTPOCOCIUHEHUA. AKIENTOPHBIE CBOMCTBa HUTPOIPYMIIBL. AJBI0IBHO-
KPOTOHOBAsI KOHJCHCAIIM HUTPOCOSIMHEHNH. B3phIBuaTsie BemecTsa.
Amunbl. Knaccupukanus no Tumy yrieBoJOpPOIHOTO paanKala W YUCITy aMHHOTPYII B MOJEKyle, HOMEHKIIATypa,
W30MepHst aMUHOB. [lepBHYHBIEC, BTOPHYHBIE M TPETHYHBIE aMUHBI. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE
IpenesbHBIX aMHHOB. PU3HUYecKre CBOWCTBA aMMHOB. AMHHBI KaK OpPraHHYECKHE OCHOBAaHUWS: PEaKIHU C BOJOH,
kucnoramu. Coiy ajnKuiIaMMOHUS. Peakius ropeHus aMHHOB. AJIKHIMPOBaHNE U alllIMPOBaHUE aMHUHOB. Peakinn
aMHMHOB C a30THCTOM KucioTod. [IoHATHE O YeTBEPTHYHBIX aMMOHHEBBIX OCHOBaHMAX. Hurpozamuubl. MeTonp
I/IJICHTI/Iq)I/IKaHI/II/I TNEPBUYHBIX, BTOPUYHBIX U TPECTUYHBIX aMUHOB. HonyquI/Ie AMHUHOB aJIKWJIMPOBAHUEM aMMHUAKa 1
BOCCTAHOBJICHUEM HUTPOIPOU3BOAHBIX YITICBOAOPOA0B, U3 CIIMPTOB. HpI/IMEHeHI/Ie aMHHOB B q)apMaHeBTPI‘IeCKOﬁ
IMPOMBITIJICHHOCTH.
ApoMaTuyecKHue aMMHBI. AHWINH KaK IpPeACTaBUTENIh apoMaTHUecKuXx amMMHOB. CTpoeHHMe aHmnIMHA. B3auMHoe
BJIMAHUE T'PYIII aTOMOB B MOJICKYJIC aHWUJIMHA. Bnusuue 3amectuteneii B apoMaTU4Y€CKOM SAJIp€ Ha KUCJIIOTHBIC U
OCHOBHBIE CBOMCTBA ApUJIIaMUHOB. HpI/I‘-II/IHI)I ocJ1abJaeHUsI OCHOBHBIX CBOMCTB aHHJIMHA B CpaBHCHHUU C aMUHaMH
NpEeNeNIFHOTO psiia. XMUMHYECKHE CBOMCTBA aHWJIMHA: OCHOBHBIE CBOMCTBAa (B3aUMOJCHCTBHE C KHCIOTAMH);
peaKknuy 3aMelIeHs B apOMaTHIECKOe Apo (TaloreHnpoBaHue (B3auMoeicTBIEe ¢ OpOMHON BOJOH), HUTPOBaHUE
(B3amMogpeiicTBHE C A30THOI KUCIIOTOI), CyTb(UPOBAHNE); OKUCICHNE; AIKHINPOBAHUE U AllMIIMPOBAHUE TI0 aTOMy
azora). 3ammra AaMUHOTPYNIIBI TPH pEakIUW HHUTPOBAHUS aHWIMHA. AneraHwima. JlnaszocoeanHeHUs.
JnazoTupoBaHue TEPBHYHBIX apWIAMHHOB. PeakliuW JMa30COEIMHEHWH C BBIACICHHEM a30Ta. YCIIOBHUS
A30COUYETaHMs, a30 M JHUa30COCTAB JIIONINE. A30KPAaCHTEIH, 3aBUCHMOCTh HX cTpoeHust oT pH cpensl. UHANKaTOPEI.
Ilony4yenne anunmHa (peakuuss 3WHWHA). AHMIMH KaK CBIpbE U1 IPOM3BOACTBA AHIMJIMHOBBIX Kpa- CHTENEH.
CuHTE3BI HA OCHOBE aHUJIMHA.
Cepooprannyeckue coequHenns. [Ipeacrapienne o cepoopraHudecKux coeauHeHusIX. OcOOCHHOCTH UX CTPOCHHUS
W CBOMCTB. 3HAYEHHE CEPOOPTaHMYECKUX COCAMHEHHWH. [eTeponmkinl. A30T-, KHCIOPOA- W CEepocoaepKaiiue
rereporukiiel. DypaH, muppost, THOGEH W UMHUIA301 KaK MPEICTABUTENH IISITHWICHHBIX TreTeporukioB. [Ipupoxa
ApPOMAaTUYHOCTH IISITUYJIEHHBIX TETEPOLMKIOB. DJIEKTPOHHOE CTPOCHHE MOJIEKYNIBI IHPPONa, apOMaTHYeCKUH
Xapaktep MoseKyinbl. KucinoTHble cBoWcTBa mnuppoia. Peaknmu TuapupoBaHuS TeTepolukioB. I[loHarue o
NPUPOIHBIX OphHpHHAX — Xiopodmie n reme. OOImue npeacTaBaeHns 00 X PONU B JKUBOI npupoae. [Inpuana
Kak IPEACTaBUTEINb MIECTHWICHHBIX TETEPOLMKIIOB. DIIEKTPOHHOE CTPOCHUE MOJICKYJIbI TUPUIMHA, ApOMaTHUECKUH
xapaktep Mosekyinbl. OCHOBHBIE CBOWCTBAa MHUPHJIMHA. Pa3nmuuue B NPOSIBICHUH OCHOBHBIX CBOWCTB MUpposia U
nUpHuavHA. Peakiuy nupuIuHa: 3J1eKTpoQHIbHOE 3aMelleHne, THIPUPOBaHKe, 3aMelleHe aToMOB BoJopoaa B P-
IMOJIOKCHUHN HAa THAPOKCOTPYIIITY. ITuxonuabl 1 UX okucicHUE. KeTo-eHompHas TayTOMEPUsL BFI/I}lpOK CUnpuanHa.
Tayromepus frugpoxcunupuanHa U ypammia. [lpeacrasnenue 06 nMunasone, MUNEPUINHE, TUPUMHUANHE, HHIOJE,
HUKOTHHE, aTpoIluHe, ckaTtoie, ¢ypdypoie, THCTHAWHE, THCTaMHUHE, ITypHUHE, IMyPHHOBBIX W MHUPHUMHUINHOBBIX
OCHOBaHHUAX.

Buoslornyeckn akTHBHBIE BELIECTBA
ZKupsl kak cioxHbIe 3(QHUPH MIHIEpUHA U BBICIINX KapOOHOBBIX KHCIOT. PacTHTENbHBIE W JKUBOTHBIE XKHPHI, UX
cocraB. Pu3nyeckue CBOMCTBA )XUPOB. XMMHYECKHE CBOIMCTBA JKMPOB: THIpPUPOBAaHUE, OKHUCIeHHE. [lepokcuanHoe
OKHCJIEHHE J>KUpOB. IIporopkanue >xupoB. ['MApONM3 WM OMBUICHHE J>KHUPOB KaK CHOCOO HPOMBIIIJIEHHOTO
MOJyYEHHUS] COJIEH BBICIIMX KapOOHOBBIX KHCJIOT. ['maporenusanus >kupoB. [Ipumenenne xupoB. Mbutd Kak coiu
BBICIIMX KapOOHOBBIX KHMCIIOT. Motomue cBoiictBa Mbuta. [IpeacraBinenue o nunuaax. OOimme npencraBieHus o
Ononornyecknx (QyHKIMAX JIUIHOB.



YraeBoabl. OOmas dopmyna yraeBogoB. Kiaccudukammst yriaeBomoB. MOHO-, ONUTO- ¥ TOJIMCAXapPUIBIL.
Om3nuecKkrie CBOMCTBA M HAXOXKICHWE YINIEBOJOB B IpHpone (HA MpUMeEpe IIIOKO3bI W (pyKTO3bl). JIMHEHHas u
mUKIIeckas GopMbl TIIIOKO3BI B (GpyKTOo3bl. [TpaHo3sl u ¢ypano3sr. @opmyner Oumepa u  Xeyopca. [lorsrue o
TAyTOMEPUH KaK BUIE M30MEPUH MEXIy IHUKIMYECKOW M JMHEHHOH dopmamu. OnTudeckas M30MEPHS TIFOKO3BI.
XuMHUeCKre CBOICTBA IJIFOKO3BI: OKHCICHHE XJIOPHOW MM OpOMHOM BOIOH, OKHCICHHE a30THOH KHCIOTOM,
BOCCTAHOBJICHHE B IIECTHATOMHBINA CITUPT, allMJIMPOBAHUE, ANKWINPOBAHUE, H30MEPH3ALIUs, KAYECTBEHHBIE PEAKIINU
Ha IIIOKO3y (PKCIEepUMEHTalbHbIE AO0KA3aTelIbCTBA HANWYMs aNbJeTUIHON M CHUPTOBBIX TPYNI B IIIOKO3E),
CIMPTOBOE, MOJOYHOKHCIOE, IMPONHOHOBOKHUCIOE U MACISHOKUCIOE OposkeHHe. [THKO3UAHBIM THIPOKCHI, €ro
cnemuduueckue cpoiictBa. [loHstTHe o mmko3ugax. [loHATHE O DIIOKO3WIAX, MX HAaXOXKAECHHU B IPUPOJIE.
[onyuenne riroko3sl. OpyKTO3a Kak U30Mep INMIOKO3bL. Pubo3a u ne3okcupnbosa. IlpuMeHeHne U Ononorndeckas
poib yrneBonoB. OKHCIEHHE YINIEBOAOB — HCTOYHUK 3HEPTUM JKMBBIX opraHum3MoB. J{ucaxapuasl. Caxaposa Kak
NpeICTaBUTEh HEBOCCTAHABIMBAIONINX AucaxapuioB. CTpoeHue, Gpusnieckue 1 XUMHYECKHE CBOWCTBA Caxapo3bl.
Marnsro3a, 1aKkTo3a M IENI00n03a: UX CTPOEHHE, (PM3NUECKUEe W XMMHYECKHE CBOWCTBA. [ 'MIOponM3 IucaxapumoB.
Ilonyuyenne caxapa u3 caxapHod cBekibl. IIpumenenue caxaposbl. Ilomucaxapunbl. Kpaxman, mimkoreH u
LEJUTINI03a Kak Owornorndeckue monmMepbl. Kpaxmanl Kak cMech aMMIO3bI M aMHJIONEKTHHA, €ro (u3ndeckue
CBOWCTBA. XMMHYECKUE CBOMCTBA Kpaxmalla: THAPONN3, KAUECTBEHHAs peaklys C HOJAOM M €€ NpHMEHEHHe I
OoOHapyKeHHSI Kpaxmaja B IpPOAYKTax NHUTAaHHUS. [JmKoreH: 0cOOCHHOCTH CTpOeHHs M cBoiicTB. llemmonosa:
CTpoeHHE U U3UIECKHE CBOICTBA. XMMUYECKHE CBOWCTBA [EIUTIONIO3BI: THAPOIIHN3, 00pa30BaHUE CIOXKHBIX 3(PUpPOB.
[TpumeHeHnune kpaxmana u HeJnIrono3sl. [IpakTiHueckoe 3HaYeHUE nonucaxapuaoB. [IoHsATHE 0 TPON3BOACTBE Oymar.
HyxaeunHnosble kuciaotsl. Hykneoznnsl. Hykneornasl. HyknenHOBbIE KMCIOTHI Kak MPUPOIHBIE onuMepsl. CocTas
u crpoenue HykinenHoBbIX kucnoT (JJHK u PHK). I'maponns HyknenHOBBIX KHUCJIOT. PoJb HYKJIEHHOBBIX KHCIIOT B
xkusHenesitenbHocTd  opranusmoB.  Oynkiuu  JHK un  PHK.  Kommnemenraprocts. I'eHeTnueckuii  kof.
Uccnenosanue coctaBa JJHK uenoBeka u ero npakTuieckoe 3Ha4E€HUE.
AmMuHokucaorel. CocTaB, CTpO€HHME M HOMEHKIATypa aMHHOKHCIOT. [OMOIOTHYECKHMH psI HpeAelbHbIX
aMHUHOKHUCIOT. M30Mepus mpefenbHbIX aMUHOKUACIOT. OnTrueckas usomepus. duszndeckre cBOCTBA MpeAEIbHBIX
aMHHOKHCIIOT. OCHOBHBIE aMUHOKHCIIOTHI, oOpasytomue Oenkn. CrocoObl TONYYEHUS aMHHOKHCIOT.
AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OPraHUYECKHE COEAMHEHUs, PABHOBECHS B pacTBOpax aMHHOKHCIOT. CBoMcTBa
AMHHOKHUCIIOT: KUCJIOTHBIE M OCHOBHBIE CBOMCTBA; H303JEKTPHUUYECKas TOUYKA; ANKWIMPOBAHHE U alWINPOBaHHE
AMHUHOTPYMIIB; 3TEpU(UKAINS; PEakIuyd ¢ a30TUCTOH KHCIoTOH. KadecTBeHHBIC PEakiMM HA aMHHOKHCIOTHI C
ruapokcunoM meau (I1), Huaruapunom, 2,4nuHurpodropdensonoM. Crenuduueckue KaueCTBEHHBIE PEaKLUH Ha
apOMaTHYECKUE U TeTePOLUKINYECKHE aMHUHOKUCIOTHI ¢ KOHIIEHTPHUPOBAaHHON a30THOW KHCIOTOM, Ha I[UCTEHH C
anerarom cBuHia (I1). TloHsTHE O NUKIMYECKUX aMHJaX — JlaKTaMax W JHMKETONHIEepasuHax. buonorumyeckoe
3Ha4YE€HHE O-aMMHOKHCIOT. OOnacTu HpHMEHEHHs aMHHOKHCIOT. Ilentuapl, ux crtpoeHue. llenTuaHas CBS3b.
AMUIHBINA XapakTep NenTUIHOHN cBa3u. CHHTE3 MenTHAO0B. [ MIpOoInu3 MenTHI0B.
Beaxn xax npupoausie 6nonoaumMepsl. CoctaB u cTpoeHue 6enxoB. IlepBudHas cTpykrypa OeskoB. XUMHUYECKHUE
METOJIbl YCTaHOBJICHUS! AMHHOKHCIIOTHOTO COCTaBa M IIOCJIENOBATEIbHOCTH. (DEepMEHTATUBHBIM THAPOIN3 OEIIKOB.
Bropuunas cTpykTypa O€nKOB: -CHMpaib, B-cTpyKTypa. TpeTndHass M UYeTBEpPTHYHAs CTPYKTypa OEJKOB.
JucynbuaHple MOCTUKH ¥ HOHHBIE W BaH-JIEBAAIBCOBHI (THAPO(OOHEIE) B3aNMOACHCTBIS. XUMHYECKHE CBOMCTBA
OeNKOB: THIPONN3, E€HATYpalHs, KaueCcTBEeH- Hble (I[BETHBIC) peakunu Ha Oenku. IlpeBpamieHnst OEIKOB NHIIM B
opranusme. buonornueckue ¢pyHknnn 6enkoB. JloCcTmkeHUsS B N3y4EHUH CTPOSHHS M CHHTE3a OEIIKOB.
BoicokomoJieKyJIsIpHBIE COCJUHEHHSA
OCHOBHBIE TIOHATHS BBICOKOMOJICKYJISIPHBIX COEIWHEHHMH: MOHOMEp, IMOJHMEp, CTPYKTypHOE 3BEHO, CTETEHb
noauMepu3zanni. OCHOBHBIE CIIOCOOBI MOTyYSHHS BBICOKOMOJIEKYIIPHBIX COSAMHEHUN: Peakiuy MOJTUMEPHU3aIU U
noyukoHaeHcauu. Cononumepusanus. CTpoeHHe U CTPYKTypa MOJUMEPOB. 3aBUCUMOCThH CBOICTB MOJMMEPOB OT
cTtpoeHust Monekyn. Kiaccupukanus TOTMMEpOB: TuTacTMacchl (TUIACTUKHM), 37acTOMEphl (KaydykH), BOJOKHA,
koMno3uTel. COBpeMEHHBIE IUTACTMACCHl (TUIACTHKM) (TIOMMATHIICH, TOJUIPONUIICH, TOJUCTHPON, MOJH-
BUHWJIXJIOPH[, (TOPOIUIACT, TOJMITHICHTepe(TanaT, aKkpwi-OyTaJueH-CTUPOJIbHBIH IUIACTHK, IOJIUKapOOHATHI).
TepMmorutacTuuHble W TEpMOpEaKTUBHBEIE TomMepbl. PenondopmanbaeruHpie cMoibl. KoMIO3UTHBIE MaTepraibl.
[lepcniekTHBBI HCIIONB30BAaHMS KOMIIO3UTHBIX MarepualloB. YIVIEIUIAaCTUKH. BoiokHa, uX Kiaccudukamms.
IIpuponnsle u xuMHUYecKUe BONOKHA. VICKyCCTBEHHbBIE M CUHTETUYECKHE BOJIOKHA. [IoHATHE O BUCKO3€ U alleTaTHOM
BojiokHe. [lommadupHble M mNoNMMaMuaHBIE BOJOKHA, WX CTPOCHME, CBOHCTBA. [IpakTHyeckoe HCIOIb30BaHUE
BOJIOKOH. DjactoMmepbl. [IpuposmHblii M cuHTeTHYecKHi KaydyyK. Pe3swmHa m 300HuT. [IpyMeHEHHE MOIMMEpOB.
Cunternueckne IieHKH. MeMOpansl. HoBble TEXHOIIOTHMH [aJdbHEHIIEr0 COBEPIICHCTBOBAHUS IOJIMMEPHBIX
MaTepHasoB.
4. XuMus ¥ )KM3Hb

XHMHUYeCcKasi TEXHOJIOTHs
OCHOBHBIE IPUHIUIIBI XUMUUECKON TexHomoruu. OOIme mpeACTaBIeHIs 0 MIPOMBIIIIICHHBIX CIIOCO0ax MOTyYeHUS
XAMHWYECKUX BEIIECTB.
ITpon3BonCTBO CEpHON KHCIOTHI KOHTAKTHBIM CIOCo00M. XuMH3M mpouecca. Colpbe Ul IPOU3BOACTBA CEPHOM
KHUCNIOTHL. TexHoyoruueckass cxema Ipolecca, MPOLEcCh M ammaparsl. MexaHu3M KaTaluTHYeCKOro JeicTBus
okcuza Bananus (V).
IIpousBoacTBo ammmaka. XuMmu3M mpouecca. OnpeneneHue ONTUMANBHBIX YCIOBUII NPOBEACHUS DPEAKLUU.
IIpyHIUN NUPKYISAUY U €70 peannu3anus B TEXHOJIOTHUECKON cXeMe.



Merannyprus. YepHas MeTaJTyprus.

IIpomsBoncTBo uyryHa. JlomeHHBIH Tmporecc (ChIppe, YCTPOMCTBO MJOMEHHOW TI€YHM, XHUMH3M IIPOIIECCA).
IIpou3BOACTBO CTaIM B MAPTEHOBCKOM MEYH.

IIpon3BoncCTBO CTaMM B KUCIOPOIHOM KOHBEPTEpPE U B AnnekTporedax. [IpaMoii MeTon momydeHus xKenesa 13 pyabl.
LIBeTHas MeTamtyprus.

Opraamdeckuii cuaTte3. [IpompinieHHas opranmdeckas XuMusa. OCHOBHON W TOHKHH OpPTaHWYECKHH CHHTE3.
Hawnbosnee KpynmHOTOHHa)KHbBIE IPONU3BOJCTBA OPTaHMYECKUX COCAMHEHUI.

IIpousBoacTBo MeTaHoOMA.

[Nonyuenune ykcycHOM KMCIOTHI M (opManpaeruaa u3 Mmeranona. [loxydenue anerara nemmonossl. Celpbe A
OpTraHUYecKOH NMpoMbIIUIeHHOCTH. [IpobieMa 0TX010B 1 OOOYHBIX MPOAYKTOB. CHHTE3bI HA OCHOBE CUHTE3ra3a.

XHMHUS 1 IKOJIOTHSA

XUMHYeCKoe 3arps3HEHHE OKPYKAIoIIeH cpelpl M ero IOCHeNCTBHS. ODKOJOTHMs M TpodieMa OXpaHbl
OKPY’KaloIIEeH cpenpl. «3eeHas» XUMHUsL.

Xumust 1 3HEpreTHKa [IpupoaHble UCTOYHHUKH YIIIEBOAOPOIOB. [IpHpOHEIA 1 MOMYTHBRIH HE(QTSIHOHN Ta3bl, UX
cocTtaB W mcrmonb3oBanue. Hedts kak cmech yrmeBomopomoB. CocraB Hedtu u ee mepepaborka. IlepBudnas u
BTOpH4Has mepepadorka HepTH. Ileperonka HedTH. Kpekunr. Pudpopmunr. Hedrenpoxykrel. OkTaHOBOE YHCIIO
6ensnHa. OxpaHa OKpy’Karomlel cpensl IpH HedrenepepaboTKe W TPAHCIIOPTHPOBKE HE(PTEPOayKTOB. KameHHBIIH
yronb. KokcoBanue yrs. [asudukanms yrist. Dxogornyeckne npoOaeMbl, BOSHUKAIONIIUE TP HCIIOJIB30BAHUN YTIIS
B KQ4CCTBC TOILIIMBA. AJ'IbTepHaTI/IBHbIe HUCTOYHUKU DHEPTUH.

XuMus 1 310poBbe
Xumust muny. JKupel, Oenku, yriaeBoibl, BUTaMHHBI, (hepMeHTHL. ParmonHansHoe nutaHue. [luimieBbie 100aBKH.
[MumeBbie n00aBkM, WX Kiaccudukauys. 3anpelieHHble M pa3pelleHHble NMuIileBble 100aBku. OCHOBBI MHIIECBOM
XuUMud. XuMmusi B Mmenuipne. [loHsTHe o ¢apMmaleBTHUECKOW XUMHHM U (papmakojoruu. Pa3paboTka JeKapCTB.
JlekapcTBeHHBIE CpeACTBa, HX Kiaccudukamus. [IpornBoMukpoOHBIe cpercTBa (Cyab(aHMIaMUAHbIE TIPETapaTel U
aHTHOMOTHKM).  AHanbreTMKW  (aCIMpWH,  aHANBIWH,  [ApaleTaMol,  HApPKOTHYCCKHE  aHAJBICTHKH).
AHTHTHCTaMUHHBIE IIpenaparsl. Bspkymme cpenctBa. [OpMOHBEI M TOpMOHaNbHBIE mpemaparsl. [IpoGiemsr,
CBSI3aHHBIC C IPIMEHEHUEM JIEKApCTBEHHBIX NpenaparoB. BpenHpie NpUBBIYKK U (DaKTOPHI, pa3pyIIaloie 37J0POBbE
(n306BITOUHOE MTOTPEOICHUE XKUPHON NI, KypeHHUE, YIOTPEOIeHHE aIKOTOMIsI, HAPKOMAHUS).

XuMHuSA B NIOBCEJHECBHOM JKH3HU

Kocmernueckue u mapdroMepHbie cpencTBa. beitoBas xumus. IIOHATHE O MOBEPXHOCTHO-aKTHBHBIX
BellecTBax. Moromue u yucTAmue cpeacrra. Orbenupatoniue cpeactsa. [Ipasuna 6e3omacHON paboOTH C €KUM,
roproYnMu U TOKCHYHBIMH BC€IICCTBAMH, CPCACTBAMU ObITOBOM XuMHHU. I[IUTMEHTBHI M KpacCkKu. HpI/IHHI/IHLI
OKpalIuBaHUs TKaHel.

XUMHS B CTPOUTEILCTBE

Tunc. U3sects. Llement, OetoH. Kien. [Togbop onTHManbHBIX CTPOUTEIBHBIX MATEPHAJIOB B IPAKTHUECKON
JIeITeIIFHOCTH YeJIOBEKa.

XuMmus B CeJIbCKOM X03cTBe

MuHepasbHble ¥ OpraHudeckue ynoopenus. Cpencrtsa 3ammuThl pacTeHHH. [lecTHIMIBI: MHCEKTHIUIBL,
repOunuAbl 1 GyHrUIUAbL. PenemieHTs.

Heoprannuyeckue MmarepuaJibl

Crekno, ero Buapl. CuimkaTHas HPOMBIINIICHHOCTh. TpagMIMOHHBIE M COBPEMEHHBIE KepaMHYeCKHe
Marepuaisl. CBepXIpoBosmas kepamuka. IIoHsITHe 0 KepMeTax, MaTepHajax ¢ BHICOKOH TBEPAOCTHIO.

XuMHA B COBPEMEHHOI HayKe

OcobeHHOCTH coBpeMeHHOit Hayku. [Ipodeccus xuMuka.

MeToa00THsI HaydyHOTO HWCCIeNOoBaHMsS. MeTOoabpl HAydHOTO TO3HAHWA B XUMHH. CyOBeKT U OOBEKT
HaygHoro mo3HaHus. [locranoBka mpobnembl. COop MHGOP MHManMK M HakomieHHWe ¢akToB. ['mmoresa u ee
JKCIIEpUMEHTaNIbHAsl NpoBepka. TeopeTHueckoe OOBSICHEHHE IOMYYEHHBIX PE3yNbTaToB. MHAYKIMS W AeLyKIHs.
OKCIeprMeHTaJIbHAs MPOBEPKA MOIYYEHHBIX TEOPETHYECKHX BBIBOJIOB C IIETBI0 PACHpOCTpPAaHEHUS MX Ha Ooiee
MIUPOKUH KPYr 00BEKTOB. XMMHUYECKHH aHAJIN3, CHHTE3, MOJICIMPOBAHIE XUMHUYECKHUX NPOLECCOB U SBICHUH Kak
MeToza HayqHoro no3Hanus. HaHocTpykTypsl. BBejeHHEe B IPOEKTHYIO NESTEIBHOCTD.

[Mpoexr. Tumbl ¥ BUABI MPOEKTOB, ATalbl peanu3anuu npoekta. OcoOeHHOCTH pa3paboTKH NPOEKTOB
(mocraHOBKa e, o0op METOIMK, paboTa ¢ JINTepaTypPHBIMH UCTOYHUKAMH, O(QOPMIICHHE M 3allUTa IIPOEKTa).
Wcrtounnkn xuMudeckodl uHpopmarmu. [lomck xuMmdeckod WH(OpMAnW{ IO Ha3BaHWAM, HICHTHU(HUKATOpam,
CTpykTypHBIM (popmynam. Paborta ¢ 6azamu naHHBIX. COBpeMeHHbIE (DU3MKOXMMHUYECKHE METONbI YCTaHOBJICHHS
COCTaBa M CTPYKTYPHI BEIIECTB.



