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IMosicHUTEIBLHAA 3ANINCKA

PaGouas mnporpaMMa ©O XUMHHM COCTaBlI€HAa B COOTBETCTBUUM C DenepanbHbIM
rOCY/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM cpemaHero obmiero obpazoBanus (OI'OC
COO), Ha ocHOBaHUU
aBTOpCKOM mporpammsl ox penakuueil M.B.bapeimosoii. [lpeamernas nunus yuebuukon C. A.
[Ty3akoBa, H. B. Mamnunoi, B. A. TTonkosa. (Xumus. Metoanueckue pexkomenaanuu. Paboune
nporpammsbl. [Ipenmernas snuHus ydueOHukoB C. A. Ily3zakoBa, H. B. Mammnuunoii, B. A.
[TonkoBa. 10—11 kmaccsl : yueb.mocobue it o01eo0pa3oBar. OpraHu3aIyi ;| yriryou. YpoBeHb
/ Y. B. BapsimoBa. — M. : [Ipocsemenne, 2017.)

B yueOHOM M1aHe MIKOJIBI HA M3yUEHHE MTpeaMeTa « XUMUs Ha YTriyOJIeHHOM YpOBHE B

10-11 knaccax oTBOAUTCS B 0011eM 00beMe 345 yacoB, B Tom umcie: B 10 kmacce — 175 4., B 11
kiacce — 170 4. (5 9acoB B HE/IEIO).

Peanuzyemble yueOHUKY:

1.ITy3zaxoB C.A., Mamnuna H,B., [TonkoB B.A. Xumus 10 kiacc: ydeOHUK 115
00111e00pa30BaTEeNbHBIX yUpeKaeHu. (yrayOaeHHbIi ypoBeHs)- M.; [IpocBemenue, 2021.

2. [TyzakoB C.A., Mamnuna H,B., [TonkoB B.A. Xumus 11 knacc: yaeOHUK 115
00111€00pa30BaTENbHBIX YUPEXKIACHUN. (YTIyOneHHbIH ypoBeHb)- M.; [IpocBemenue, 2021.

1.Ilnanupyembie pe3yabTAThl OCBOEHHS MpeIMeTa
[Tpu n3yuennn kypca «XuMus» B cpeHen (IOIHOI) MIKoje 00ydaromecs J0JKHbI JOCTUTHYTh
OIPEIEIEHHBIX PE3YJILTATOB.
JInuHOCTHBIE pe3yIbTAThI
1) Poccuiickas rpaxaaHckas HACHTUYHOCTh, MATPUOTH3M, YBaXKEHHE K CBOEMY Hapoy, YyBCTBa
OTBETCTBEHHOCTH niepes; PoamHo#, ropmoctu cBow PoauHy, mnponuioe W HacTosuee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccum, yBakeHHWE TOCYJAapCTBEHHBIX CHUMBOJIOB (TepO, duar,
TUMH);
2) rpakJaHCKas TO3MIMS KaK aKTHMBHOIO M OTBETCTBEHHOI'O UJ€HA POCCUICKOTO OOIIEeCcTBa,
OCO3HAIOIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa M OO0S3aHHOCTH, YBAXKAIOLIETO 3aKOH U
IIPABOIOPAI0K, TOTOBHOCTb K CIIy>K€HHI0 OTE4eCTBY, €T0 3allUTE;
3) chopMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM M OOIIECTBEHHOW MPAKTHUKH; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSTEIbHOM,
TBOPYECKON U OTBETCTBEHHOM AEATEIbHOCTH;
4) TonepaHTHOE CO3HAHHE U MOBEJACHHE B MOJUKYIBTYPHOM MHpE, TOTOBHOCTh U CIIOCOOHOCTH
BCECTHU JUAJIOT C APYTUMU JIIOABMU, JOCTUIaTb B HCM B3aWMOIIOHUMAaHUWA, HAXOJUTb O6HII/IC neian
U COTPYIHHUYATH JJISl UX TOCTHKEHUS;
5) HaBBIKM COTPYAHMYECTBA CO CBEPCTHHKAMH, JAE€TBMH MIQJILIET0 BO3pacTa, B3pOCIBIMH B
o0pa3oBaTeNbHON, 00IIECTBEHHO-TIOIE3HOH, y4eOHO- HCCIIEI0BATENbCKOM, IPOSKTHON M APYTUX
BHUJIaX JIEATCIbHOCTH,
6) HPaBCTBEHHOE CO3HAHUE U MOBEJICHIE Ha OCHOBE YCBOEHHS 00IIeUeI0BeUeCKUX [IEHHOCTEH;
7) TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHNUIO, HAa MPOTSHKEHUN
BCEHl JKM3HM, CO3HATEIbHOE OTHOIIEHHWE K HEMpPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCHenrHou npo¢eCCHOHATBHOM U 00IIECTBEHHOM IeATETLHOCTH;
8) acreTMUecKkoe OTHOIICHHWE K MUpY, BKIIOYas 3CTETHKY ObITa, HAy4YHOTO W TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;
9) mpUHATHE W peaTn3alurio IIEHHOCTEH 37J0pOBOT0 M Oe30macHoro odpasa KU3HH, MOTPEOHOCTH
B (1)I/ISI/I‘I€CKOM CaMOCOBCPIUICHCTBOBAHUMH, 3aHATUAX CHOpTI/IBHO-OS)IOpOBI/ITeJ'IBHOI\/’I
NESTENIbHOCThIO, HEMPHUITHE BPEIHBIX TMPUBBIYEK: KYpEHHs, YIOTPEOJCHHs] aIKOTOJIA,
HapKOTHUKOB;



10) OepexxHOe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOUIEHHE K (U3NYECKOMY U
MICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIIOACH, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIIb;

11) oco3nannslii BEIOOp Oyayieit mpodeccuw;

12) chopMHPOBAHHOCTh HSKOJIOTUYECKOTO MBIIUICHHUS, TOHHUMAHUS BIUSHHUA COLUAIBHO-
HYKOHOMHYECKHUX IPOILECCOB Ha COCTOSIHHE NMPHPOTHOW M COIHMAIBHON CpPEeIbl; NMPHOOpETeHHE
OTIbITa 3KOJIOTO-HAMIPABIEHHOM €S TEIBHOCTH.

MertanpeameTHbie pe3yJibTaThI

Pezynamusnvie ynusepcanvHuvle yuebHbie Oeticmeus

OO0y4aromHIiCs CMOXKET:

1) caMOCTOSTENBbHO OMNpENeNATh LEeIM U COCTaBJIATh IUIAHBI, OCO3HABas IMPHOPUTETHHIE U
BTOPOCTENECHHBIE 33Jauy;

2) CcaMOCTOSITEIPHO OCYIIECTBIIATh, KOHTPOJHMPOBATh M KOPPEKTUPOBATH YYEOHYIO U
BHEYYEOHYIO ESTEITLHOCTD C YUETOM MPEIBAPUTEIHHOTO ITITAHUPOBAHUS;

3) UCOIB30BaTh PA3IUYHBIE PECYPCHI ISl TOCTUKEHUS LIeTeH;

4) BeIOMpATH YCIEIIHBIE CTPATETUU B TPYAHBIX CUTYAIIHSIX;

Tlo3nasamenvhvle yuebHO-102U"ECKUE YHUBEPCAbHBIE YUeOHble OeliCNEls]

OO0y4aromHiCs CMOXKET:

1) knaccuduuupoBaTh OOBEKTH B COOTBETCTBUH C BHIOPAHHBIMHU MPH3HAKAMH;

2) cpaBHUBATh OOBEKTHI;

3) cucreMaTu3upoOBaTh U 0000MATH HHPOPMAITHIO;

4) onpenenaTh MpobdeMy U CIIOCOOBI €€ PEIICHMS;

5) Bia/ieTh HaBBIKAMU aHATIN3a;

6) BIageTh HABBIKAMU [O3HABATEIbHOW, Y4eOHO-MCCIEIOBATENbCKOW W  MPOCKTHOMN
NeSITeTbHOCTH;

7) yMeTb CaMOCTOSITEIbHO OCYIIECTBISATH IMOHCK METOJOB pEUIeHMs] MPAKTUYECKUX 3a/ad,
MPUMEHATH Pa3IMYHbIE METO/IbI MO3HAHUS I U3YUECHUS OKPYXKAIOIIET0 MHUPA.
Ilo3nasamenvHhvie yueOHO-UHPOPMAYUOHHBIE YHUBEPCATbHbLE YieOHble

Oeticmeusl

OO0y4aroIIHIACsS CMOXKET:

1) uckath HECOOXOIMMBIE UCTOUHUKH UHPOPMAITIH;

2) caMOCTOATENIILHO M OTBETCTBEHHO OCYIIECTBIIATH MH(OPMAIMOHHYIO NESTEIbHOCTb, B TOM
YrcIie, OPUCHTUPOBATHCS B PA3JIMYHBIX HCTOUHUKAX HH(POPMALINH;

3) KpUTHYECKH OLEHUBATh U MHTEPIPETUPOBATh MHGOPMALUIO, MOIYYAEMYI0 U3 Pa3IUYHBIX
HUCTOYHUKOB;

4) umeTh cHOPMUPOBAHHBIE HABBIKH PAOOTHI C Pa3TUYHBIMU TEKCTaMHU;

5) HCTIONTB30BaTh PA3IMYHbIE BUIIBI MOJICITUPOBAHUS, CO3IaHMsI COOCTBEHHOM MH(OpPMAIIHH.
Kommynuxamusnvle ynugepcanvhvie yuebHvle deticmaus

OO0yyaromuiicss CMOXeT:

1) BBICTYnATh NIEpEA ayAUTOPUEH;

2) BECTH IHMCKYCCHIO, TUAJIOT, HaXOAWTh MPUEMIIEMOE PEIICHHE MPHU HAIWYHUA PAa3HBIX TOYEK
3peHHUS;

3) NpoayKTHBHO OOLIATHCS M B3aMMOAEHCTBOBATH C MAPTHEPAMU IO COBMECTHOM IeSATEIBHOCTH;
4) y4YuTHIBaTh TMO3WIIMHA JPYroro (COBMECTHOE IIeNICTIONIaraHie M TUTAHMPOBAHHUE OOIIUX
CHOCO00B PabOTHI HA OCHOBE NPOTHO3MPOBAHUS, KOHTPOJIb W KOPPEKIHUS XOJla U PEe3yJhTaTOB
COBMECTHOMH JICSTEIHPHOCTH);

5) a¢pdpexTruBHO paspeniaTe KOHPIUKTHL.

IIpeamMeTHbIe pe3yabTaThI

Buvinycknuk na yenyonénnom yposHe Hayuumcs:



— packpeiBaTh Ha MPUMEPAX POJh XUMHUU B (POPMUPOBAHMU COBPEMEHHON HAyYHOW KapTHUHBI
MHpa U B TPAKTUYECKOW JACSATEIHHOCTU YEJIOBEKAa, B3aMMOCBSI3b MEXKAY XUMHEH U APYTrUMU
€CTECTBEHHBIMU HAayKaMU;

— WUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJIEHUE U 3BOJIOLMI0 OPraHUYECKOW XMMHMH KaK HayKH
Ha pa3jIMYHbIX UCTOPUYECKUX dTanax €€ pa3BUTHS;

— YCTaHABJIMBATh TPUYMHHO-CJICICTBEHHBIC CBSI3U MEXAY CTPOCHHEM aTOMOB XHMHYECKUX
3JIEMEHTOB U MEPUOJANYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKHX AJIEMEHTOB U UX COCAUHEHUN
B COOTBETCTBHUHU C MOJIOXKEHUEM XUMHUYECKHUX 3JIEMEHTOB B IEPUOJUYECKON CUCTEME;

— QHAJIM3UPOBATH COCTAB, CTPOECHUE U CBOMCTBA BEILIECTB, MPUMEHSS IOJOKEHUS OCHOBHBIX
XUMHYECKUX TEOPHM: XMMHUYECKOIO CTPOCHUS OpPraHuuYecKkux coenvHeHnii A. M. byrtneposa,
CTPOEHHUSI aTOMa, XUMUYECKOM CBSA3H, JJIEKTPOIUTHYECKON NMCCOUMALMUA KUCIOT U OCHOBAaHUU;
YCTaHaBJIUBATh MPUYUHHO-CIICCTBEHHBIE CBSI3M MEXY CBOWCTBAMH BELIECTBA U €r0 COCTAaBOM
u

CTPOEHHEM;

— IPUMEHATh MpaBWJIA CHCTEMATHYECKOM MEXAYHApOJHOW HOMEHKIATYPhl Kak CpencTBa
pa3nuueHus U uIeHTU(UKALIMN BEIIECTB 110 UX COCTABY M CTPOCHUIO;

— COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (DOpPMYJIBI HEOPTaHHMYECKUX M OPTaHUYSCKUX
BEUIECTB Kak Hocureiae wuHopManuu O CTPOCHHMM BELIECTBa, €ro CBOHCTBaX U
MPUHAIJIEKHOCTH K ONPEIEIEHHOMY KIIACCY COCIMHEHMIA;

— OOBSICHATh IPUPOJLY U CIOCOOBI 00pa30BaHUS XMMHUYECKOW CBSI3U: KOBAJICHTHOW (TOJISIPHOM,
HETOJISIPHOM ), MOHHOM, METAJUTMYECKOM, BOJAOPOJHON — C IICJIBI0 OMPENETCHUs XUMUYECKOU
AKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh (U3NYECKUE CBONCTBA HEOPraHMYECKHMX M OPraHUYECKUX BELIECTB U
YCTaHABIMBATh 3aBHCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTAUTHYECKON
peLIETKY;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHHHM XMUMHUYECKHX CBOMCTB IPOCTHIX BEILECTB,
BOJOPOJHBIX COEIMHEHUM, BBICHIMX OKCHJIOB U THAPOKCUJIOB;

— IPUBOJIUTH MPUMEPHl XUMUYECKHX PEaKLUUW, PACKPBIBAIOLIUX XapaKTepPHbIE XHUMHUYECKHE
CBOICTBa HEOPraHMYECKHMX W OpPraHMYECKHX BELIECTB HM3YUYEHHBIX KJIACCOB C IEIbI0 HX
uaeHTU(GUKAIIY U 00BICHEHUsI 00J1aCTH MPUMEHECHHUS;

— ONpENENsTh MEXaHW3M pEaKkUMH B 3aBUCUMOCTH OT YCIOBUM NIPOBEACHUS PEaKUUU U
MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX PEaKLUii HA OCHOBE TUIA XUMUYECKOU
CBSI3U U aKTUBHOCTHU PEAreHTOB;

— YCTaHaB/IMBAaTh 3aBUCHUMOCTh PEAKIHMOHHOW CHOCOOHOCTH OpPraHMYECKHX COEIUHEHHUN OT
XapakTepa B3aMMHOIO BJIUSHHUSA aTOMOB B MOJIEKyJlaX C LI€JIbI0 IPOrHO3UPOBAHUS MPOJIYKTOB
peakiuuu;

— YCTaHaB/IMBAaTh 3aBHCHUMOCTb CKOPOCTHM XHMHUYECKOW pEaKIMM U CMEUICHHS XUMHYECKOIo
paBHOBECHsSI OT pa3iIMYHBIX (AKTOPOB C LENbI0 OMpPENeICHNUs ONTUMAJIbHBIX YCIOBUMI
MPOTEKaHUSI XUMUYECKUX MPOLECCOB;

— YCTaHABJIMBaTh TEHETUYECKYIO CBSI3b MEXIY KJIacCaMM HEOPraHWYeCKHX U OPraHHuYeCKUX
BEUIECTB JJii OOOCHOBaHMSI MPUHUUIHUAIBHON BO3MOXKHOCTH IOJYyYEHUS HEOPraHMYECKHX U
OpPraHNYECKUX COCTMHEHHM 33JaHHOTO COCTaBa U CTPOCHUS;

— moAOUpaTh peareHThl, YCIOBUS U ONPEAETATh MPOAYKTHI peaKluii, TO3BOJSIONIUX PEAIN30BaTh
7abopaToOpHblE W TMPOMBIIUICHHBIE CHOCOOBI TONYYCHHUS BaXXHEHIIUX HEOPTAaHWUYECKUX U
OpraHMYECKUX BEILECTB;

— ONPENENATh XapakTep CpeAbl B pe3yJbTare THAPOJM3a HEOPTaHMYECKHMX U OPraHMYECKHUX
BELLIECTB M NPHUBOJAUTH NPHUMEPHI THUAPOIM3a BEIIECTB B IOBCEJIHEBHOM >XM3HU YEJIOBEKA,
OMOJIOTMYECKMX OOMEHHBIX MPOIIECCAX U MTPOMBIIIUIEHHOCTH;



— IPUBOJNUTH  TNPUMEPHl  OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIX  peakUuid B  MPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEIACATENIbHOCTH OPraHU3MOB;

— 000CHOBBIBATh MPAKTUYECKOE UCIIOIB30BAaHNE HEOPTAHUYECKUX U OPIraHMYECKUX BEIIECTB U UX
peaxiuii B MpOMBIIUIEHHOCTH U OBITY;

— BBINIOJIHATh XUMHUYECKUHA SKCIIEPUMEHT M0 PACIIO3HABAHUIO U MOIYYEHHIO HEOPTaHUYECKUX U
OpraHMYECKUX BEUIECTB, OTHOCSIIUXCS K Pa3iIMYHbIM KjaccaMm COEJUHEHHH, B COOTBETCTBUH C
npaBWiIaMu U mpuéMaMu 6e30MmacHOi paboThl ¢ XMMHUYECKUMHU BEIIECTBAMU M J1aOOPATOPHBIM
o0opynoBaHuEM;

— IIPOBOJIUTh PACUYEThl HA OCHOBE XMMHUYECKUX (OPMYNI W ypaBHEHHI pEaKIHMii: HaXOXIECHHUE
MOJIEKYJISIPHOM (DOpMysIbl OPraHUYECKOTO BEIEeCTBA MO €ro IJIOTHOCTH U MAacCOBBIM JOJSIM
3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, WU IO MPOAYKTAM CTrOpaHus; pacy€Tbl MaccoBOM N10JIU
(Macchl) XUMHYECKOTO COSIMHEHUS B CMECH; pacuéThl Macchl (00bEMa, KOJIMUYECTBA BEILECTBA)
IPOAYKTOB PEAKIMU, €CIH OJHO M3 BEIIECTB JaHO B M30bITKE (MMEET MPHUMECH); Pacu&Thl
MaccoBOM WM OOBEMHOM JOJM BBIXOJA NPOAYKTAa PEAKIUU OT TEOPETUYECKU BO3MOKHOTO;
pacuéTsl TerIoBoro 3ddexra peakuuu; pacu€Tbl 00BEMHBIX OTHOIIEHUH Ta30B MPU XUMHUUECKHUX
peakuusx; pacuérsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTA PEaKIUH, €CJId OJHO U3
BEILIECTB JAHO B BUJIE PACTBOPA C ONPEACIEHHON MAaCCOBOM JI0JIEN pAaCTBOPEHHOIO BELIECTBA;

— MCIIOJIb30BaTh METOJIbI HAyYHOTO MO3HAHMS: aHalIu3, CUHTE3, MOJAEIUPOBAHHE XUMHUYECKUX
MPOLIECCOB U SBJICEHUNH — MpPHU PEIICHUH y4yeOHO- HCCIIEIOBATENbCKUX 3a7ad IO H3YyYEHUIO
CBOWCTB, CIIOCOOOB MOIYYEHHUS U paclio3HaBaHHUs OPraHUYECKUX BEILECTB;

— BJIaJIeTh MpaBUiIaMU O€30MaCHOrO0 OOpaleHUs] C €IKUMH, TOPIOYMMH M TOKCHUYHBIMU
BELIECTBAMHU, CPEICTBAMU OBITOBOM XUMHUH;

— OCYWIECTBJIATh IMOUCK XHMMHUYECKOM HH(OpManmMu 1O Ha3BaHWIM, UIACHTU(HUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPUTUYECKHU OLIEHMBATh M MHTEPIPETUPOBATh XUMUYECKYIO0 MH(POPMAIUIO, COAEPIKALLYIOCS B
COOOILIEHUSIX CPEICTB MaccoBoM uHGpopManuu, pecypcax HHTepHeTa, HAy4YHO-MOMYJISIPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHONW KOPPEKTHOCTHU B IENIAX BBISBICHUS OMIUOOYHBIX
CYXKIeHHUH U (HOPMUPOBAHHSI COOCTBEHHOM TO3HIINH;

— YCTaHABJIMBATh B3aMMOCBS3M MEXIy (akTaMd W TEOpPHEH, MPUYMHONH U CIEICTBHEM IIpH
aHalM3e NPOOJIEMHBIX CHUTyalluii ¥ OOOCHOBaHMM TNPUHHMMAEMBIX pEHICHHH Ha OCHOBE
XUMHUYECKHUX 3HAHUM;

— [IPEJICTABIIATh IMYTH PELICHUs TIJI00aNbHBIX MPOOJIeM, CTOALIMX Iepell YeIOBEYECTBOM, H
NEPCIIEKTUBHbIE HANPABJICHUS Pa3BUTUS XUMHYECKHX TEXHOJOIHM, B TOM YHUCIIE€ TEXHOJOTUH
COBPEMEHHBIX MATEPHAIOB C PA3NUYHOM (YHKIMOHAJIHLHOCTHIO, BO30OOHOBISEMBIX HCTOUHUKOB
CBIPBS, IEPEePaOOTKU M YTHIIN3ALHUU TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

Buinycknux na y2nyOiéHHOM YPOGHE NOLYYUNMN B03MONCHOCHb HAYUUMBCA:

— (opMyIUpPOBaTH 1ENb UCCIIEI0BAHUS, BBIIBUTaTh U MMPOBEPATH IKCIIEPUMEHTATBHO THIIOTE3bI O
XUMHYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh
B XMMHUYECKHE PEAKIINH, O XapaKTEPE U MPOAYKTAX Pa3IMYHbIX XMMHUECKHUX PEaKIIUM;

— CaMOCTOSTENbHO TUIAHUPOBATH U TPOBOJUTH XMMHUYECKHE JKCIEPUMEHTHI C COONIOIEHUEM
IpaBmJI 6€30MacHOM paboTHI ¢ BEeHIeCTBAMH U J1a00paTOPHBIM 000PYI0BaHHUEM;

— UHTEPIPETUPOBaTh JaHHbIE O COCTaB€ M CTPOCHUU BELIECTB, MOJYYEHHBIE C IMOMOIIBIO
COBPEMEHHBIX (PU3UKO-XMMUYECKUX METOJIOB;

— OIIMCBIBATh COCTOSTHUE JJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXAHUUYECKUX
IpeJICTaBICHUN U1 00bICHEHUS Pe3yIbTaTOB CIEKTPAIBLHOIO aHaJIN3a BEIIECTB;

— XapaKTepu30BaTh POJb a30TOCOAEPKAIMINX TeTEPOLUUKINIECKIX COCAMHEHNN U HYKJIEHMHOBBIX
KHCJIOT KaK BaKHEHIINX OMOJIOTHYECKH AaKTUBHBIX BELIECTB;

— IPOTHO3UPOBATh BO3MOXKHOCTb IPOTEKAHUSI OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIUi,
JIeKalMX B OCHOBE MPUPOIHBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB.



2.Conep:kanue y4yeOHOro nmpeaMera
10 kaace

OcHOBHBIE TeOpeTHYECKHE MOJIOKEHNSI OPraHUYeCKO XUMUM
IIpenmer oprann4yeckol XuMHUH.
MHorooOpa3ue OpraHHYecKuX coeiuHeHud. OpraHuuecKue BeIIEeCTBA. YTJIEPOIHBIA CKeJeT
MOJIEKYJI OPTaHUYECKUX BEILECTB. YTIEpOA-yriepoaHble cBsi3u. COelMHEHUs HACBILEHHBIE U
HeHacbllleHHble. KpaTHble CBA3M. ALMKIMYECKHE U LUKINYECKUE coeluHeHUus. Molekyibl ¢
Pa3BETBIEHHBIM U HEPA3BETBIEHHBIM YIJIEPOAHBIM CKEIETOM.
OyHKIHOHAIbHBIE TPYIIIIBIL. MoHo(}yHKIIMOHATIEHEIE, oMU yHKIIMOHATILHBIE u
rerepoyHKIIMOHAJIbHBIE COCAMHEHUs. Teopusi CTpOEHUS OpraHUYecKuX coenuHeHuid A. M.
byrneposa. 3omepsl.
XHMHYeCKHEe CBA3H B MOJIEKYJIaX OPraHNYeCKUX COeJHHCHH .
I'ubpunuzanmsa opburaneit. o-CBs3b, 7-CBA3b. I[lepBUUHBINA, BTOPUYHBIM, TPETHUYHBIA W
YeTBEPTUYHBII aTOM yriepoja. JnuHa cBs3u.
OO01mme npeacTaBjIeHUs 0 PeAKIIMOHHON CIIOCOOHOCTH OPraHUYeCKUX
COeIMHEeHUH.
[lonsaTie 0 MexaHM3Me peakUuU. OJIEMEHTapHbI akT. IIpocTele M CIOXKHBIE PpEaKLUH.
[lepexognoe cocrosiHue. ['OMONMMTHYECKHHA M TETEPOIUTUYECKHNA CHOCOOBI pa3pbiBa CBS3H.
Pamukanel. Hykneodwnsr u anextpoduiibl. CyOctparbl. PeareHThl. DIE€KTPOHOIOHOPHBIE U
AJIEKTPOHOAKIIEITOpHbIE  3aMecTuTenu. WHaykTuBHbM 3ddekr. MesomepHbiii 3¢ deKT.
Conpsox€HHas cucrema. Kiaccudukanus peakiuii B OpraHHYECKOM XUMHHU: IO PEe3yJIbTaTy
(peakuuu 3aMeUICHMs], IPUCOCAMHEHMS], OTIIEIUIEHN); 10 U3MEHEHUI0O XUMUYECKOW HPUPOJIbI
OpraHMYEeCKOT0 BEIIEeCTBa B XOJ€ peakuuu (TUAPUPOBAHUE, AECTUAPUPOBAHUE, THUpaTalus,
Jeruaparanus, raJIor€eHUPOBAHMUE, JIeraJIoreHUPOBAHUE, TUAPOTraJIOr€HUPOBAHKE,
JIeTUIPOTaIOTEHUPOBAaHNE, TUApoin3). Peaknus snekrpoduiabHOro 3amenieHus. Peaxius
HYKJI€OQUIBHOIO  3aMelleHus. Peakuuum — pajguKaJbHOTO  INpUCOequHEHMs.  Peakuuu
3NEeKTPOPUIBHOTO IpUCOeANHEHU. Peakiny HyKkI1€o(UIbHOTO MPUCOEAUHEHHUS.
Jemoncmpayuu. Koniekuuu OpraHUYecKMX BEUIECTB U MaTEpPHAIOB W U3JEIUNA U3 HHUX.
Mogenu MOJIEKyYJI OPraHUYECKUX COECIUHEHUN.
Ilpakmuueckue padomor. 1. KoHCTpyHMpoBaHUE IIAPOCTEP)KHEBBIX MOJEIEH  MOJIEKYT
OpPraHMYecKuX coeauHeHuid. 2. OmnpenesieHre BOIOPOJa, yriepoaa U XJIOpa B OPraHUYECKUX
COCIMHECHUSIX.

Yraesonopoabl
Aakanbl. O0mas  Qopmysna W TOMOJOTHYECKHM  psii  ainkaHoB. KayecTBEHHBIH U
KOJIMYECTBEHHBIM COCTAB MOJIEKYJl alKaHOB. MexXayHapoJHas HOMEHKJIaTypa OpPraHWYeCKHX
coenquHeHuil. HM3oMmepuss M HOMEHKJIAaTypa ankaHoB. Pusznueckue CBOICTBA aJIKaHOB.
XUMUYECKUE CBOMCTBA AJIKAHOB. XMMHUYECKHUE PEAKIIMU C YUACTUEM AJKAHOB, MPOTEKAIOIIHE 10
MEXaHU3MY paJuKalIbHOIO 3aMEIIeHUs: TaJlorTeHupoBaHue, HuTpoBanue (peaxius Konosanosa),
neruapupoBanue. M3zomepuszanus ankaHoB. Kpexunr. Karanmutndeckoe OKUCIEHUE M TOPEHHUE
ankaHoB. KonBepcus merana. Cunres-ra3. YactuuHoe okucieHue Merasa. [lonydyeHne ankaHoB:
peaknus Bropma, aekapOOKCHIMpPOBAaHHE COJNEH YKCYCHOM KHCIOTHI, peakius Koib0e.
[Tpumenenue ankaHoB. Mex1yHapOIHbIE KOJIbI MUIIEBBIX J00aBOK.
Auakenbl. O0mas Gopmysia, TOMOJIOTHYECKUAN PSATT 1 HOMEHKJIATypa aIKEeHOB. SpZ-FI/I6pI/mI/I3auH;1
opburaneii aromoB yriepoga. CTpyKTypHas W TNPOCTPAHCTBEHHAs HW30MEpHUS aJKEHOB.
DU3NYECKUE CBOMCTBA AJIKEHOB. XMMHUYECKHE CBOMCTBA AJKEHOB: PEAKIMH, MPOTEKAIOIIUE MO
MEXaHHU3MY OJJIEKTPOPWIBHOTO NPUCOEIUHEHUS (TUAPOrajoreHUpoBaHUe, TalOr€HUPOBaHUE,



THIpaTanysi, TUApUpOBaHHE, neruapupoBanue). IIpaBuno MapkoBaukoBa. KapOokaTHoH.
KauecTBennas peakuuss Ha ABOHHYIO CBsI3b (peakuusi Barnepa). [lonmumepuzanus ajakeHOB.
Monomep, monuMep, 3JIEMEHTAapHOE 3BEHO, CTENeHb NosmMepusanuu. OKHCICHHE aJIKCHOB.
Bakep-nponecc. IlpomblnieHHble M ga0opaTopHble CHOCOOBI Moy4yeHHs aynkeHoB. IIpaBuio
3aitnena. [Ipumenenue ankeHoB.

Aaxaauenbl. OOmass  dopmyna  ankaaueHoB.  M3onupoBaHHBIE,  CONPSDKEHHBIE U
KyMyJIMpOBaHHbIe JueHbl. Jlemokamu3anusi cBs3u. Dusnyeckne CBOWCTBA —alKaJIUCHOB.
XYUMUYECKHE  CBOMCTBA  alNKagUEHOB:  pEaKIUu  MpUCOeOUHEeHHs  (THIpHpOBaHUE,

raJIoTeHUPOBAHUE) U TONUMepU3anuu. Pe3onancHslii rubpua. HatypanbHelii 1 CHHTETHYECKHE
kayuyku. Bynkanuszanus. [lonydenue u npuMmeHnenue ankaaueHoB. Peakius JleGenena.
Aakunbl. O6mas ¢opMyia U TOMOJOTMYECKUN pAJ alKUHOB. M3oMepuss U HOMEHKIIATypa
QJIKUHOB. SP-I'mbpunuzanus opOutaneil aromoB yriepona. dusnyeckue CBOWCTBA AJKUHOB.
XuMunyeckue CBOICTBAa  aJKUHOB: peakuu  3JIEKTPOPHUIHLHOTO IPUCOEANHEHHUS
(ranoreHupoBaHue, TUAPOTraIOreHUpOBaHUE, ruaparTanus, rugpuposanue). [Ipasuno DnpTexoBa.
Auerunenuapl. Jumepuszanus u  TpuMmepusauus — anetwieHa.  OKHCIEHUE — aJKHWHOB
IIEPMAHraHaTOM Kajus B pa3IM4HbIX ycioBusAX. [lonydeHne u npruMeHeHue alKUHOB.
Hukiaoankanbl. O0mas QopMmylia u TOMOJOTHUECKHH psa IUKIOAIKaHOB. M3omepus u
HOMEHKJIATypa LUUKJIOAIKAHOB. DU3MYECKHE CBOMCTBA LMKIOAIKAHOB. XHUMHUYECKUE CBOMCTBA
LUKJIOAJIKAHOB: PEAKLUU MIPUCOECIUHEHHS K MaJIbIM LIUKJIAM, PEaKLIMU 3aMEIIEeHHUs] HOPMaJIbHBIX
LIMKJIOB, pEaKkUWHW TUAPUPOBAaHMA U jAeruapupoBaHusd. [lonmydyeHue LMKIOAIKaHOB W3
JUTAJIOT€HAIKAaHOB. MeIMKO- OMOJIOrHYECKOe 3HAUCHUE IUKII0ATIKAHOB.

Apenbl. Kputepun apomatnyHocTd. Apomarmueckuii cekcrer. [IpaBmiio Xrokkens. OOmas
dbopMyna U TOMOJOTHYECKUU pan apeHoB. Opmo-, napa-, mema- Kcuionbl. Duzndyeckue
cBoiicTBa O€H30/1a M €ro TOMOJOroB. Peakimu »35eKTpoMIBHOTO 3aMeuieHus OeH3ouia
(ramoreHupoBaHWEe, HUTPOBaHUE, alKwiupoBaHue). w-Komriuieke, o-komruiekc. Peakiuu
MIPUCOCIMHECHUSI aPEHOB. XUMHYECKHE CBOMCTBA TOMOJIOTOB OeH30y1a. OpHEHTaHTHI TIEPBOTO U
BTOpOro pona. KoHAeHCMpOBaHHBIE U HEKOHACHCUPOBAHHBIE APOMATUYECKHE COCAUHEHUS.
[losnydyeHne u npuMEHEHNE apEHOB.

IIpupoaHble MCTOYHHUKH YriaeBoaopoaoB. Ilpupoxnsnii raz. Hedts. Ilepepabotka HedTH.
JeTtoHanonHast CTOWKOCTh OeH3uHa. OxraHoBoe uwmcio. Pudopmunr. Ilpumenenue
HedTenpoAYKTOB. Bubl TBEPIOTO TOIUIHBA.

lasorenzamemiéHHbie  yrieBogopoabl. O0mas xapakrepuctuka. Pusznyeckue CBOHCTBA.
XHMHYECKUE CBOMCTBA TajIOT€HANKAaHOB (pEaklMU 3aMEIEeHUsl U OTIIEIJICHUs). XUMHUYECKUe
CBOICTBA T'aJIOTEHAIIKEHOB (peakLuu MPUCOEINHEHMS, 3aMEIIeHHUs, ToIMMepu3anun). Bzanmuoe
BIMSHUE AaTOMOB B  MOJIEKYJIaX  TaJOr€H3aMEIIEHHbIX  yrieBOAOpoaoB.  I[IpoayKTsl
HOJIMMEPU3ALIUU

raJIOTeH3aMEeIIEHHBIX  YIJIEBOAOPOJOB:  TMOJMBHUHWIXJIOPUI,  XJIOPOIPEHOBBI  Kaydyk,
noJITeTpad TOPITUIICH.

Jemoncmpayuu. ArperaTHOe COCTOSIHHE aJIKAaHOB B 3aBUCHMOCTH OT MOJIAPHOM Macchl (OyTaH,
rekcad, napagus). HecmemmBaemMocTbrekcana ¢ BOJO!, CpaBHEHUE TNIOTHOCTH T€KCaHa U BOJIBI.
PactBopenue napaduna B rekcane. PacTBopuMocTh B rekcane Opoma M IepMaHTaHaTa Kalus.
BbpomupoBanueankanoB. PagukansHOeOpOMUpOBaHUE TOYOJIA.

Jlabopamopuwie onvimoi. 1. IlocTpoenue moaeneil Mmonekyn ankaHoB. 2. [loctpoenue monenei
MOJIEKYJ ankeHoB. 3. CpaBHEHHE CITIOCOOHOCTH K OKUCIICHHIO aJIKaHOB M alkeHOB. 4. CpaBHEHHE
CITOCOOHOCTH K OpOMHPOBAHUIO MPH OOBIYHBIX YCIOBHSX ajlKaHOB W alKeHOB. 5. JleicTBue
NepMaHraHata Kajaus Ha O€H301 U TOJyOJ.

Ilpakmuueckana paboma. 3. IlonydyeHne STHUIIEHA U ONBITHI C HUM.

Kucsiopoacoaep:kaiiye opranndeckue coeTnHeHnst



Cnuprsel. CocraB cniuproB. Knaccudukanus 1 HoMeHkIatypa ciiupToB. Pu3ndeckue CBOWCTBA
COUPTOB. MEXMONEKYISIpHbIE BOJAOPOAHBIE CBA3M M HMX BIUSHUE Ha (U3UYECKHUE CBOMCTBA
cnupToB. XHMMHYECKHME CBOWCTBA: B3aMMOACHCTBHE CO IIECJIOYHBIMM METalIaMH, C
raJloreHOBOJIOPOJIaMH, BHYTPH- U MEXMOJEKYJIsIpHas JeruapaTanus, peakuus 3TepuuKanum,
okucnenue. Ilpocteie u  cimoxkHble  3upel.  HomeHknarypa  mpocTeiX — 3(HpOB.
KommiekcoobpazoBaHue MHOIOaTOMHBIX cUPTOB. KauecTBeHHasl peaklys Ha MHOIOATOMHbIE
cnupthl. [losydeHne u npuMeHeHue CIUPTOB.

®enoabl. Knaccupukamuss u  HoMeHKnatypa ¢eHonoB. Dusnueckue CBOWCTBA (eHoa.
B3anMHoe BiusiHHE aTOMOB B MOJeKyse (eHoNa. XUMHUECKUE CBOWCTBA (B3aUMOICHCTBUE CO
HIEJIOYHBIMM ~ METaJUIaMM M CO IIelo4YaMH, OpOMHpOBAHHME, HUTPOBAHUE, OKHUCIICHUE,
ruapupoBanue). OOpa3oBaHHE KOMIUIEKCHBIX coeAuHeHud ¢ xjopuaom kenesa(lll) —
KadyecTBEeHHasl peakuus Ha (eHosbl. CpaBHEHHE XMMUYECKHX CBOMCTB OHOATOMHBIX CIIUPTOB U
¢denomna. [Tomyuenue

U ipuMeHeHue QeHosoB. bakTepunuaHas akTUBHOCTh ()EHOJIOB.

AJbaeruabl U KeToHbl. KapOoHunbHble coequHeHns. HomeHkiaTtypa u n3omMepus aabAerujioB
U KETOHOB. PU3NYECKUE CBOMCTBA ANBAECTUIOB U KETOHOB. JJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe KapOOHWIBbHOW rpymmbl. CTpoeHHE MOJIEKYN allbJeTHaI0B. XUMHUYECKHE CBOWCTBA!
peakuuu HYKJICO(QWIBHOIO MPUCOENWHEHUs (TUApaTalus, MNPUCOCAUHEHHE K ajbJAeruiam
CIMPTOB, TUApPOCYJIb(UTA HATPUS, LIMAHOBOAOPOAA), BOCCTAHOBIIEHUE aJIbJIETUIOB U KETOHOB,
OKHUCJICHHE aJbAETUIOB, MONMMEpu3aluus M nojaukoHaeHcauus. [lomyaneranu. Anerann.
KauecTBenHble peakuuu Ha anbaeruabl: ¢ rujgpokcugom meau(ll), ¢ aMMuadyHbIM pacTBOpOM
okcuga cepebpa, ¢ ¢ykcuHcepHUCTON KucinoTol. [lomyueHune anpaeTHIOB W KETOHOB.
[TpuMeHeHune anbaeruioB U KETOHOB. AHTUCENITHYECKOE JIeiicTBHE (OpMaIIbAErHIa.
KapOonoBble kHCJI0TBbI. CTpOGHHE MOJIEKYJ KapOOHOBBIX KHCJIOT. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHME KapOOKCWIbHOM rpynnbl. ['omonoruueckue psasl U oOmume
(GopMynbl KapOOHOBBIX KHCIOT. Pu3nyeckue CBOWCTBA KapOOHOBBIX KHCIOT. XHMHUYECKHE
CBOWMCTBA TMpENENbHbIX OJHOOCHOBHBIX KHCJIOT: pEaKkUUH HYKICO(PUIBbHOIO 3aMeleHHUs,
KHCJIOTHbIE CBOMCTBa. MexanusM peakuuu ostepuduranuu. Cuia rajgoreH3aMeniéHHbIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTh XMMUYECKHUX CBOMCTB MYPaBbUHOU KUCIOTHL. OCOOEHHOCTH
XMMHYECKHX CBOWMCTB  IIPEICIBHBIX  JABYXOCHOBHBIX, HEINPENCIBHBIX  OJHOOCHOBHBIX,
apoMaTU4YeCKUX KapOOHOBbIX KHCHOT. [lomyueHne KapOOHOBBIX KHCIOT. Bakneimue
OpEACTaBUTENIM KapOOHOBBIX KHCJOT: MypaBbUHAs, YKCycHas U OeH3oHHas. Meauko-
OHMOJI0rMYecKOe 3HaYeHUE U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

DYyHKIUOHAJIbHbIE NMPOU3BOJIHbIE KapOOHOBBIX KUCA0T. CIIOKHbBIE 3¢upsI.
[anorenanruapuabl. Amunael.  AHrugpuasl.  Tuosgupel. [lomyyeHue  XJIOpaHTMIPUIOB.
PeakumonHast ciocOOHOCTh (DYHKIIMOHAIBHBIX MPOU3BOAHBIX KapOOHOBBIX KUCIOT. KHCIOTHBIH
TUApONU3 CHOXHBIX d3@upoB. Illenouynoil ruaponnus3 CcIoXHBIX 3PUPOB — OMBUICHHUE.
[TpuMeHeHne 1 MeaUKO- OMOJIOTHUECKOE 3HaYeHNE POU3BOIHBIX KAPOOHOBBIX KUCIIOT.
emoncmpayuu. Peakuysi M30NPONUIOBOIO cHupTa ¢ XJopoBopoponoM. Illapocrep:kHeBbie
MO/JIEJIA MOJIEKYJ albJIerHI0B U KeTOHOB. OOpa3oBaHue OuypeTa mpu pa3ioKeHHH MOYEBUHBI.
Jlabopamopusie onwvimul. 6. IlocTpoeHue wmojeneld MOJIEKYJT HM30MEPHBIX CIHPTOB. 7.
PactBopuMocTh pa3HbiXx cnupTtoB B Boje. 8. OkwucieHue mpomaHoia-1 u mpomanona-2. 9.
Peaxius HykneoduiabHoro 3amenienus cnupra. 10. Okucienue cnupra AMXpomMarom Kamus. 11.
HNonodopmuas peaknmsi. 12. B3aumonelicTBUE MHOTOATOMHBIX CIHUPTOB C THAPOKCHIOM
meau(Il). 13. OOnapyxeHue riauKoyibHOro (parmeHra B riunepuHe. 14. PactBopumocTts u
KHCIIOTHO-OCHOBHBIE cBOMcTBa (heHoma. 15. bpomupoBanue ¢enona. 16. Okucienne ¢GheHOIOB.
17. KauectBeHHas peakuus Ha ¢eHonbl. 18. Peakius «cepebpsHoro 3epkaia». 19. Okucnenue
anpaerunoB ruapokcunom meau(ll). 20. ucmponopumonupoBanue ¢opmanbaeruga. 21.
KauecTBeHHast peakuus Ha anbaeruabl ¢ (QyKcMHCepHUCTOM kucioroil. 22. HMomodopmHas



peakiusi Ha aneroH. 23. IloctpoeHue Mopenelt MOJIEKYT M30MEPHBIX KapOOHOBBIX KHCIOT U
CHOXHBIX 3(¢upoB. 24. CpaBHEHHE PACTBOPUMOCTH KapOOHOBBIX KHUCIIOT U UX COJIEH B Boje. 25.
KucnoTHeie cBoicTBa yKCyCHOM KHCIOTHL. 26. Peakmmsi stepudukaruu. 27. OOHapyx)eHUE
YKCYCHOM KHCIOTHI (KaueCTBEHHAs peaklus Ha aneraT-uoH). 28. CpaBHEHUE CIHOCOOHOCTH K
OKHUCJIEHHIO MYpPaBbUHOM, IIaBeJNE€BOM M YKCycHOM kucior. 29. KadecTBeHHas peakuusi Ha
maBeseByro kucioTy. 30. I'maponus mumerundopmamuma. 31. ['maponus modeBuHBL. 32.
OcHOBHBIE CBOMCTBAa MOYEBUHBI. 33. Jle3aMuHUpoBaHUE MOUYEBUHBI. 34. ['MaApoan3 sTHIIaIETaTA.
Ilpakmuueckue padomepl. 4. PelieHHe >SKCOEPUMEHTAIbHBIX 3a1ady 10 TeMme ««CHUpTHI.
®enonbl. Anbaerunbl. Kerons». 5. [lonydeHne ykcyCHON KUCIOThI U U3YYEHUE €€ CBOWCTB.

A3oTOcoepKkalme Opranudeckue coeqnHenns. I'erepopyHKIIHOHAIBHBIEC COeIHHEHHSA
Amunbl. O6mas ¢opmyna amuHoB. Homenknarypa amuHoB. IlepBuuHBIE, BTOpPUYHEIE,
TpeTUYHblE aMUHbl. DPU3NYECKUE M XUMHUYECKHE CBONCTBA aMUHOB. AHWIMH. OCHOBHbBIE
cBoiictBa amuHOB. Cuja aMMHOB M HUTpocoeauHeHuil. HykineodunbHble cBOICTBA aMHHOB.
JlesamunupoBanue. Peakuus 6GpomMupoBaHus aHWIMHA. Peakuus 351eKTpoMIbHOIO 3aMeleHHs
II0 apoMaTH4YecKoMy Koibly. Peakius ropenus amuHoB. OkucineHue anwiauHa. llomyuenue
amMuHOB. Peaknus 3unuHa. IlpuMeHeHHE W MEIUKO-OMOJIOIMYECKOE 3HAYCHHE AaMUHOB.
buorennsie aMUHBI.

I'eTepounkimyeckue coequHeHusi. KapOouuKinyeckue U TIeTepOLMKINYECKUE COEAMHEHMS.
Kucnoponconepxamue reTepolUKINYECKHE COEIMHEHUSA. A30TCOAEpIKAIUE TIeTEPOLUKIIBL.
O®usnyeckue M XUMHUYECKHE CBOMCTBA NUpUAMHA U nupposa. OOmas XxapaKTepUCTHKA
reTepOLUKINYECKHX COEIMHEHUH c OByMsa U Ooisee rerepoatomamu. Ilupumunun. [lypum.
[TpuMeHeHnEe TeTepOLUKINYECKUX COCINHEHUM.

I'eTepodyHKUMOHANbHBIE cOeJUHEeHHs. [[pUHINITBI HOMEHKIATYPhI TeTepOo(yHKINOHATBHBIX
COCIMHEHUN. AMUHOCIMPTHL. [ MAPOKCUKETOHBI M TUAPOKCUAIBJIETH]bI. AMUHOKHUCIOTHI.
IIporenHOreHHBIE AMUHOKHUCIOTEI. DEHOIOKUCIOTHL. | HIPOKCUKHUCIOTHI M OKCOKUACIOTHL. LIk
KpeOca. Acummerpudeckuii arom yriepoaa. Ontudeckas usomepus. JHaHTHOMepHL. [Ipoekunn
Oumepa. [Ipumenenue rerepoyHKIIMOHAIBHBIX COSIUHEHUH.

Jemoncmpayuu. PacTBOpUMOCT, ¥ OCHOBHBIE CBOWCTBa nupuanHa. KomriekcooOpasoBaHue
NUpHIUHA.

Jlabopamopusie onsvimat. 35. PaCTBOPUMOCTh M KHUCIOTHO-OCHOBHBIE CBOMCTBA aHWJIMHA. 36.
Oxucnenue anninHa. 37. bBpoMupoBaHKUE aHWIMHA.

XuMHS NPUPOAHBIX COeTMHEHUI

Kupspl. O6mas  xapakrepuctuka  skupoB. Jlumuael.  KucnoTHelif  cocTaB  KUPOB.
[TonuHeHachlllleHHbIE W HACBIIICHHbIE JKUPHBIE KHUCIOThI. DPU3NYECKHE CBOWCTBA KHUPOB.
PacturenbHble 1 )KUBOTHBIE KUPHBI. JIMMOnpoTenHbl. XUMHAYECKHUE CBOMCTBA KUPOB. [ HaApOIn3 u
oMmbUIeHHE KUpoB. [IpruMeHenne )xupoBs.

Dochoaunuabl KJIE€TOYHBIX MeMOpaH. [[0BEepXHOCTHO-aKTUBHBIE BELLIECTBA (ITAB).
I'munepodocdomumuast (pocdaTuaunITaHOTAMHUHEI, bochaTHINITXOTMHEI,
docharuauncepunnl). Chunrodpochomunuasl. Chdunromuenunsl. KUIKOCTHO-MO3anYHAas
MOJICJIb CTPOCHHS OMOJIOTUYECKIX MEMOpaH.

YraeBoabl. O6mas Qopmymna yrineBoaoB. Krnaccudukainus yrieBogoB. buomnonnmMeps.
Monocaxapuabl.  ['mioko3a,  ¢pykrosa, pubosza, ge3okcupubosza.  CrepeonsoMepus
MoHocaxapuaoB. @opmynsl ®umepa. OOpa3oBaHHE TUKIMYECKHX (POPM MOHOCAXApPUIIOB.
®dopmysl Xeyopca. XUMHYECKHE CBOMCTBA MOHOCAXapUI0B (KOMIUIEKCOOOpa30BaHKUE C HOHAMHU
meau(ll), obpazoBaHue CIOXKHBIX 3(PUPOB, BOCCTAHOBJICHHE JI0 MHOTOATOMHBIX CIHUPTOB,
OKHUCJIEHHE J0 KHCIOT, OKHCIIEHHE MOHOCaXapuaoB C JECTPYKLHUEH YIrJIepOoJHOW Lemnw,
obpazoBanne ruKo3umoB). ATD® u AJlId. bpoxenue (cnupTOoBOE, MOJOYHOKHUCIIOE,



MacisiHokucnoe).  IIpeBpamienuss IIOKO3bI B OpraHu3aMe  (TJIMKOJM3, TJUKOT€HE3,
neHTo3odochaTHeiii  myTh). [IpumeHeHwe MoHocaxapumoB. OOmas  XapaKTepUCTHKA
JIACAXaAPHUJIOB. Crpoenue JIUCaxapuioB. ArneTtany. I'muko3unHeie CBSI3U.
Caxapo3za. Manbmosa.akmo3sa. BocCTaHaBNMBAIOIIME W HEBOCCTAHABIMBAIOUIUE AUCAXAPUIBL.
I'uaponns nucaxapugos. OOmas xapaktepucTuka monvcaxapuaos. [lomu-D- rimokonupaHo3bl.
'omomnomucaxapuasl. Amuio3a. AmunonektuH. Kpaxman. ['mukxoren. Ilemmronosa. I'maponus
nonucaxapuaoB. Jlekctpul. CroxkHble 3GUPHI HEIUTION03bl ¢ YKCYCHOM M a30THOM KHUCIOTaMHU.
KauecTBeHHBIE peakiuu Ha Kpaxmall U HEJUII0JI03Y.

AMMHOKHUCI0THL. O0Iasi XapakTepuCTUKAa aMHHOKUCIOT. buonoruyeckoe 3HavyeHue -
aMUHOKHCIIOT. He3aMeHrnMble U 3aMEHHMbIE AMMHOKHCIOTHI. AMHUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHMYeCKHUe COETUHEHHS. XHUMUYECKHE CBOWCTBA aMUHOKHCIOT (pPEeakIiUH C KHCIOTaMU U
[IeJIoYaMH, peakluu OSTepuPUKAUU U JIC3aMHUHHUPOBAHHS, ACKapOOKCHIMpPOBaHHE U
TpaHcaMHUHUpoOBaHKE). KauecTBeHHas peakiusi Ha aMUHOKHUCIOTHL. Peaknuu aMHUHOKHCIOT,
00YCJIOBJICHHBIE JIOTIOJTHUTEIBbHBIMUA (YHKIIMOHATBHBIMU rpynmamu. l[lentuanas (amMugHast)
cBs3b. OCHOBHBIE aMHHOKHCIIOTHI, oOpasyromue Oenku. CrocoObl MOMy4yeHUs aMHHOKUCIOT.
[Ipumenenne amunokucnor. Kanpos.

Beaku. benku kak mnpupoaHeie Ouononumepbl (monmmentuabl). CTpykTypa OenKoBOMH
Mosiekynbl. CBoiicTBa OenkoB. ['nmoOynsipHble u Gubpuuisipabie Oenku. KucioTHo-ocHOBHBIE
cBoricTBa OenkoB. Jlenarypamus. Penatypamms. ['maponu3 6enkoB. L[BeTHbIE peakimu OEIKOB
(OuyperoBasi, KcaHTOmpoTeuHOBasi, peakuuss Domns). buonornueckue QyHkIMU OEIKOB.
[Tpumenenne 6eIKOB.

HyxkienHoBble KHCJIOTHI. PO HYKIEMHOBBIX KHUCIOT B JKM3HEACATEIBHOCTH OPraHU3MOB.
He3okcupubonyknennonass  kucinora  (JAHK).  PuGonykneumnoBas  kucimora  (PHK).
Je3okcupubonykineo3uapl. Pubonykineo3uapl. Hykneoruasl. HykiIenHOBbIE KHCIOTHI Kak
MOJIMHYKJIMOTU AL, HyKienHoBble OCHOBaHUSA (TUMUH, ypalui, IUTO3WH, aJ€HUH, TYaHUH).
Tayromepsl, n1akTUMHas U JlaktamHas ¢opmbl. DochoaudrpupHas cBsasb. [lepBuunas cTpykTypa
JHK u PHK. IIpuHuun xoMmimieMeHTapHOCTH. ['maponu3 nonuHykineoTunoB. [lpumenenue
HYKJIEUHOBBIX KHCIIOT.

Opranuveckasi XumMusi — OCHOBA MeIMKO0-0MOJIOTHYEeCKUX HAYK,

Oprannueckass xumusi ¥ ¢usnonorusa. ['opmonsl. Dctpaaumoin. Tectocrepon. OpraHudeckas
xumus u papmakonorus. [lenunumnuael. Opranudeckas xuMus U Ouoxumus. HukotuHammu.
HukornnoBas kucnora. Hukorus.

Hemoncmpayuu. 'uipoin3 kpaxmaia.

Jlabopamopnusie onvimepl. 38. OOpa3oBaHNUE KaJIBIIMEBBIX COJICH HACBHIIIEHHBIX BBICIINUX KUPHBIX
kuciot. 39. OOHapy)eHHe TBOMHON CBs3HM B 0IeMHOBOM kucioTe. 40. OOHapyKeHue TBOWHBIX
cBsizeil B 1uMoHeHe. 41. OOHapyKeHHe TIMKOJIBHOrO (parMeHTa B TJIIOK03€ U QpykTose. 42.
[Ipo6ba Tpommepa Ha MoHocaxapuabl. 43. Peakunus CenuBaHoBa Ha (¢pykro3y. 44.
MopenupoBanue mporiecca OWOJOTHYECKOTO OKHCICHHsI TIIOKO3bl.  45. OOHapyxeHue
TJIMKOJIBHOTO ()parMeHTa B JakTo3e U caxapose. 46. IIpoba Tpommepa Ha nucaxapumbl. 47.
I'uaponns caxapossl. 48. KauecTBeHHass peakuusi Ha Kpaxmai. 49. AmdoTepHble CBOMCTBa o.-
AMUHOKHCIIOT. 50. KommiekcooOpa3zoBaHHEO-aMUHOKHUCIIOT. 51. JlezaMuHUpoOBaHuEN-
aMHHOKHUCIOT. 52. KayecTBeHHast peakius Ha o.-aMUHOKHUCIOTHI. 53. KcaHTonpoTenHoBas
peakuus. 54. O6Hapyx)eHue MepKanTo-Tpymnn B Oenke. 55. buyperoBas peakuusi.
Ilpakmuueckue pabdomesrt. 6. llpakTnueckass pabota 1Mo Teme «YTIeBOoAb». 7. Pemenue
DKCIIEPUMEHTANIBHBIX 33/ad MO0 TeMe «XHMMS TPUPOIHBIX coeAuHeHui». §. Pemenune
SKCHEPUMEHTAIIBHBIX 3a1a4.

11 xkaacc



CrtpoeHue BemecTBa

Crpoenne atoma. CoBpeMEHHBIE MIPEICTABICHUSI O CTpOeHUN aroma. COCTOSTHUE DIIEKTPOHA B
atome. KopnyckynspHO-BOJIHOBOM ayanu3m anekTpoHa. KBaHroBele uncna. OCHOBHOE U
BO30yxn€HHOe cocTosinue aroma. [IpaBuno Xynna. [lopsaok 3amonHeHUs: MOAypOBHEH Y S-, p-
, d- u f-oemeHTOB. DNEKTPOHHBIE KOH(HUIYpalMd aTOMOB. V3MeHEHHE aTOMHOTO pajauyca B
nepuojax M rpymmax nepuopuueckoil cucremsl JI. M. MengeneeBa. OOpa3zoBaHHE HOHOB.
Oueprust nonnzauuu. CpoACTBO K JIEKTPOHY. DIEKTPOHHOE CTPOECHHUE HOHOB.

Xumuyeckasi cBsidb. Kpucrannuyeckue pemérku. OO0IIMe NpeaCcTaBICHUS O XUMHYECKOU
CBA3M. OJEKTPOOTPULATEIBHOCTE. MeTamibl UM HeMeTauibl. XHMHYECKas CBs3b: HOHHasd,
MeTaJlJINYeCcKasi, KoBajleHTHas. KoBajleHTHas NOJsApHAasT M KOBAJEHTHAas HEMOJSpHAas CBS3b.
Junomu. DHeprusi cBsizu. JlnmuHa CcBs3UM. MexaHU3Mbl 0Opa30BaHUS KOBAJCHTHOW CBSI3U —
O0OMEHHBI U JOHOPHO- AKLEITOPHBIN. Tunsl  rubpuguzanuu. Opuenranus
ruOpugHbixopouTaneil. Ilpoynocts 6-cBsi3u U m-cBsi3u. HeBaneHTHble B3aMMOAEHCTBHS —
OpUEHTAIIMOHHOE M JucHepcuoHHoe. Bonopoanas cBsasp. Kpucramumueckue pemeéTku:
MOJIEKYJIIPHBIE, aTOMHBIE, HOHHBIE, METAJUINYECKHE.

Jemoncmpayuu. Monenu  HOHHBIX,  aTOMHBIX,  MOJIEKYJSIPHBIX M METAJUIMYECKUX
KPUCTAJUIMYECKUX PEIIETOK.

OcCHOBHBbIE 32KOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKUu i
DJieMeHThl XHMHYecKoil TepmoaumHaMukH. CaMOINPOU3BOJIbHBIE U HECAaMOIPOU3BOJIbHBIE

peakuuyu. XuUMHUYECKas TepMoAuHamMuka. TepMoauMHamuyeckas CHCTEMa — OTKpbITas U
3aKpbITast. DK30TEPMHUUECKUE U SHIOTEPMUYECKUE peaKi. BHYTpeHH s SHEprusl. DHTAIbIUA U
SHTPOIIHS.

DKCTEHCUBHBIE TlapameTpbl. MIHTeHCHBHBIC MapameTpbl. JHeprusi [m00ca. DHTaNbINUWHBIA U
SHTponuitHbIN (akTopsl. [IpuHIMI SHEpreTHUeckoro conpspkeHus. OopaTumblie U HEOOpaTHUMbIE
peakuuu. Xumuueckoe paBHoBecue. KoHcraHTa XuMmuueckoro pasHoBecus. CwmelnieHue
xumuyeckoro pasHoBecus. [Ipunnun Jlelllarense. I'omeocTas.

JJleMeHThl XUMHYEeCKOH KHHEeTUKU. MexaHu3M peakuuid. DiieMeHTapHbli akT. [lapauienbabie
peakuun. IlocnenoBaTenbHble peakiuu. ['OMOreHHble peakiuu. |'eTeporeHHbIe pEeaklUH.
CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3lIM4HbIX (akTopoB. KuHeTHueckue ypaBHEHHS.
Koncranra ckopoctu peakuuu. [lepuos nonynpeBpaiieHusi. 3aBUCUMOCTh CKOPOCTU PEAKIIUH OT
temriepatypsbl. [IpaBuno Bant-I'ohda. Dneprus aktuBanum peaknuu. Katanus. KaranuzaTopsi.
Wurubutopsl. [[OMOreHHBIN U TeTEPOreHHbIN KaTallu3.

Crexuomerpus. Crexuomerpus. MonspHas Macca. Mossipuelii 00b€M ra3oB. KommuectBo
BeuiectBa. Moinb. OTHOcuTEeNbHAass IJIOTHOCTh Tra3za [0 JIpyroMy rasy. YpaBHEHHE
MenneneeBa—Kunaneiipona. Monsipaas Macca cMmecu ra3oB. [loctosstHHas  ABorajupo.
COOTHOILIEHHS MEK/Ty KOJIMUECTBAMH BEIIECTB B XUMUYECKUX YPABHEHUSIX.

PacrBopbl. ' OMOTeHHBIE U TE€TEpOreHHbIE CUCTEMBI. PacTBOpbl. MosipHas KOHILIEHTpauus
pacTBOpEHHOTO BellecTBa. MaccoBasi KOHIEHTpalUsl paCTBOPEHHOTO BenlecTBa. MaccoBast 10J1d.
O6némuas noinsa. Koadduiment pacTBOpuMOCTH. 3aBHCUMOCTh PACTBOPHUMOCTH HEKOTOPBIX
cosieid OT Temmeparypbl. HachllieHHbI 1 HeHachIIeHHBIM pacTBOp. ConpBaranus. CoJibBaThlI.
I'mapatel. AkBakoMIuieKchl. PacTBOpUMOCTS.

Jemoncmpayuu. Tennosble 3¢ (GEKThl IPU PACTBOPEHUN KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI
M HHUTpaTa aMMOHMS. 3aBUCHUMOCTb CKOPOCTH PEAaKIUU OT KOHIEHTPAlMM U TEMIEpPaTypBhl.
PasnoxeHune nepokcuaa BoJOpo1a B IPUCYTCTBUM KaTalnu3aTopa.



BeiecTtBa 1 0CHOBHBIE THUIIBI X B3aUMO/1€iiCTBUSI

Knaccndpukannsa Heopranmveckux BemecTB M peakumii. Oxcuasl. Kucinorel. OcHoOBaHUS.
Comu. Okxcuabl KHCIOTHBIE, OCHOBHBIC, aMdoTepHbie, Heconeoopasyronme. Kucmors
KHUCITIOpOJIco/iepKale U Oeckucioponnbie. KHCIOTBI OJHOOCHOBHBIE M MHOTOOCHOBHBIE.
OcuoBanwms. [[€noun. HepactBopumbie ocHOBaHus. AMmdotepHbie ocHOBaHUS. ColM cpelnHue,
KHCIIbIE, CMelIanHble, OCHOBHbIe. Comm nBoiinble. Krnaccubukamus peakuuid. Peakiuun
COEIMHEHUS, pa3IOKEHUs, 3aMeIlIeHUs, OOMeHa.

JyleKTpoIMTHYeCKAs Jucconuanus. Peakuus HeliTpanu3aumnu.

ONEKTPONIUTHL U HEAJIEKTPOIUTHL. Teopusi SIEKTPOJUTUUECKOW Juccolranuu. MexaHusm
AIEKTPOTUTHIECKON auccormanuu. CuibHbIE W CiaObie 3eKTpoJuThl. CTErneHb HMOHHM3AIUN
(mucconmanun). Jlucconuanusi KUCIOT, OCHOBaHUH, cojiel. Peakmus HelTpanu3auu.

Peakunu o0MeHna ¢ y4yactuem coJieil. BzaumonelicTBue CpelHHX COJNEM C KHCIOTaMu, ¢
OCHOBaHUSMH M MEXKIy coOoil. Peakmmm ¢ ydacTueM KHCIBIX coJeid. ['Maponm3 colei.
COBMECTHBIN THAPOIH3.

AmdoTepHble OKCHIBI U THAPOKCHABL. AMPOTEpHOCTh. Peakiuu amMQpOoTepHBIX OKCHIOB B
pacmaBe. KowmmekcooOpa3oBaHue B paciiiaBax. Peakuuum aM(OTEpHBIX OKCHIOB U
TUIPOKCHUIOB B pacTBope. Peakmmu coneld MeTaiioB, oOpa3yromux aMmGoTepHbIe COSTUHEHUS.
3HayeHHe KHCJIO0THO-OCHOBHBIX PeaKI Uil VISl OPraHu3Ma YejI0BeKa.

Bomoponnsnii mokazarens (pH). bydepnas cucrema. 3nHaduenuss pH >kuakocteil opranusma
yenoBeka B HopMe. bydepHbie cuctembl opranusma (TuapokapOOHaTHas, TeMOrioOWHOBas,
docdarnas, OenkoBasi), UX B3aUMOCBsI3b. bydepHas éMkocTs. HapyrieHne KUCIOTHO-OCHOBHOTO
COCTOSIHMSI.

OKHCIUTE/BHO-BOCCTAHOBUTEIbHbIE  peakuuu.  JJIeKTpoJm3. CTeneHb  OKUCIIEHUS.
Knaccudukanus OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil. BiusHue cpensl pacTBopa Ha
MPOTEKaHUE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC
pEaKkUMy C y4aCTHEM JIBYX BOCCTAHOBHUTEJIEH WM JIBYX OKHCIHUTENEH. DIEKTPOIU3 PACILUIABOB U
pacTBOPOB COJIEH.

CTpoeHne KOMILIEKCHBIX COeIHHeHHUH. J[OHOPHO-aKIENTOPHBIH  MEXaHU3M 00pa30BaHuUs
KOMIUICKCHBIX coenuHeHui. LleHTpanpHbIA aToM. BHYTpeHHSISI KOOpauHAIMOHHAs cdepa.
Jlurangpl: MOHOJIEHTaTHbIE, OWJIEHTaTHbIC, NOJMUACHTAaTHbIE. BHEWIHsAs KOOpIMHAIMOHHAsS
chepa. IlpaBuna Ha3BaHUS KOMIUIEKCHOW yacTuibl. HaszBanus nurangoB. IlpaBuna
HOMEHKJIATYPBI. [Monusnepusie KOMILJIEKCBI. Makpouukinieckue KOMILJIEKCBI.
Koopaunammonnoe unciio. Kongurypaiusi KOMIUIEKCHBIX COSAMHEHUH.

Hemoncmpayuu. duzuueckue CBOWCTBA OKCHJIIOB, KHCJIOT, OCHOBaHUM, cosiell. HM3yueHue
3JIEKTPONPOBOAHOCTA PAcTBOpOB. Peaknus HeWTpanuzauuu. Peakiuum KUCIBIX coyed ¢
Mertauiamu. [loaydeHrne KOMILUIEKCHBIX COJIEH.

Jlabopamopnuie onvimet. 1. CoBMecTHBIN TUIpoaN3. 2. BinsHue n3MeHeHus TeMIeparypbl Ha
CMEIIEHUE PABHOBECHS TUAPOIN3A.

Ilpakmuueckue padomut. 1. I'uiponus coneu. 2. [ MIAPOKCOKOMITTIEKCH METAIIIOB.

XuMust 3JIeMEHTOB

buorennnie 31eMentsl. Kiaccupukanus sieMeHToB. buoreHnsie smeMeHThl. OpraHOTEHBI.
DneMEeHThl 3NEeKTpOoNIUTHOrO (oHa. MukposnemenTsl. Krmaccudukaruss OHOTEHHBIX s
opranuzMa uyenoBeka. OOmas XxapakTepuCcTUKa S- 3meMeHToB. OOmias XapakTepUCTUKa p-
DJIEMEHTOB. MakcuMajbHbIE M MHHHUMAIbHBIC 3HAUECHHS CTENEeHEW OKUCICHUS p-BJ'IeMeHTOB
2—4-ro mepruoIoB ¢ MpUMEPaMu OMHAPHBIX coeanHeHuid. OOIas XapakTepucTHKa d-371€MEeHTOB.
CreneHn OKHCIICHHS OMOJIOTHYECKH BaXKHBIX (-3JIEMEHTOB B COSIMHEHHUSIX.

Bogopon wu kmcaopoa. Bogopon.  OkuCIUTENbHO-BOCCTAHOBUTENbHAS — JBOMCTBEHHOCTH
Bojopona. [lmapuasl MeramnoB. Kucnopon. AuorponHble MOAUGUKALUMU  KHCIOPOJA.



XuMHUECKue CBOWCTBA Kuciopoaa. JlabopaTopHble crmocoObl W MPOMBIIUIEHHBIE CHOCOOBI
MOJIY4EHHS KUCIOpOoaa. XMMHAYECKHE CBOMCTBA 030HA. KauecTBeHHas peakuus Ha 030H. Bona u
nepokcus  Bojopona.  OKHCIUTENbHO-BOCCTAHOBUTENbHAS  JABOWCTBEHHOCTh  MEPOKCHIA
BOJIOPOJA.

OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKLUM C Y4YacTHMEM IEPOKCHAA BOJIOPOAA B pPa3HBIX
cpenax.

I'ajorenpl. O0mas xapakTepucTHKa ©  (U3UYECKHE CBOWCTBA. XUMHYECKHE CBOMCTBA
rajoreHoB. JlabopaTtopHble croOcOObl MOJy4deHUs rajoreHoB. OKHCIMTENbHAas CIOCOOHOCTh
raJIOTeHOB. J{MCIIPONIOPLMOHUPOBAHUE TaJlOreHOB. (DPU3NYECKME M XUMHUYECKHE CBOWCTBA
rajioreHoBo10po/IoB. (OcoOeHHBIE CBOWMCTBA (TOPOBOIOPOAHON KUCIOTHL. KadecTBeHHBIE
peakuu Ha MOHBI ranoreHoB. Kucnopoacoaepxaiine coeIMHEHUs TAIOT€HOB. XJIOPHOBATUCTAs
KUCJIOTA. XJIOpUCTash KHUCIIOTa. XJIOPHOBaTas KUCJIOTAa. XJIOpHAs KHUCIOTa. [ MIOXJIOPUTHI.
Xinoputel. Xnopartsl. [lepxnoparsl. [I[puMeHEHNE ralOreHOB U UX BaXKHEUIINX COCTMHEHUM.
Cepa. XapakTepucTuka 3J€MeHTa U MpocToro BeuiecTBa. Haxoxxaenue B npupoze. droranus.
AmnnotponHble Moaudukanuu cepbl: poMmOuYeckas cepa, MOHOKIMHHas cepa. XHUMHUYECKHE
cBoiictBa cepbl. CepoBomopon. XumHuUecKHe cBoHcTBa cepoBogopona. CepoBogoponHas
KuciaoTra. XHMMHMYECKHE CBOMCTBAa CepoBoAopoAHON Kucinorel. CepoBopopon. Puznueckue
CBOIICTBa cepoBOI0Opoaa. BoccTraHoBUTEIBHBIE CBOMCTBA cepoBoAopoaa. KauecTBeHHast peakuus
Ha cepoBosiopoa U cynbduasl. CTpoeHne MoseKkynbl okcuna cepoi(1V). dusznueckue cBOMCTBA,
NOJy4YeHHe M XuMudeckue cpoiictBa okcuna cepbl(IV). CpoiictBa cynbduroB. KauectBennas
peakuuss Ha cynbdur-non. Ilpumenenme okcmma cepbl(IV) m coneld CepHUCTON KHUCIOTHI.
Coenmunenus cepel co creneHbplo okuciaeHust +6. Oxcupn cepoi(VI), ero cpoiictBa. CepHas
kuciaota. OKHUCITUTENbHbIE CBOWCTBA pa30aBIEHHOW U KOHIIEHTPHUPOBAHHOW CEPHOU KHUCIIOTHI.
ITonyuenue

cepHOW KUCIOTH. OKHCIHUTEIbHBIE CBOICTBA CyibdaroB. Pasnoxxenue cynbpatoB. OCHOBHBIC
AQHAIUTUYECKUE PEAKIUH, MPUMEHSIONINecs sl OOHapyXEHHs CepoCOJEepKaIlMX AHUOHOB.
[Tpumenenue cynb(haros.

A3ot u docdop. O0mias xapakKTepuCTHKA dJeMEHTOB VA-Tpynibl. OU3nyecKue U XUMHUECKUE
cBoricTBa a3zora. [lonyuenune u npumenenue azora. CoequHEHUs: a30Ta CO CTENEHBIO OKUCIEHUS
—-3. AMmuak, ero (usmueckne M XMMHUYECKHE CBONCTBA W mpumeHeHue. Colu aMMOHHS, UX
cBoiictBa. KadecTBeHHOE omnpeleneHHe amMMmMHaka M HOHa aMMoHus. CBOWMCTBa HUTPUAOB.
Oxkcupapl azota. A30TUCTasi KMCIOTa U HUTPUTHL. A30THas KUcI0Ta. OKUCIUTEIbHBIE CBOMCTBA
paz0aBiIeHHON W KOHIICHTPUPOBAHHOW a30THOM KUCIOTHL. HuTpatsl, ux cBoiicTBa. Pa3noxxenue
HUTpaToB. [I[puMeHeHe HUTPATOB.

Crpoenne W CBOJCTBAa MNPOCTHIX BellecTB, 00pa3oBaHHBIX ¢ochopom. AsuiOTpONUSA
docdopa. Paznmmuus B cBoiictBax Oenmoro m kpacHoro ¢ocdopa. Coenunenust docdopa co
creneHblo okucienus —3. @ochuapl meramwioB. DochuH, ero corictBa. Coemunenus gocdopa
co creneHplo okuciaeHus +3. Oxcuna dochopa(lll). dochopucras xucnora. CoenuHeHus
docdhopa co cremenpto okuciaeHus +5. Oxcua docdopa(V). dochopnas kuciora, e€
bu3nYecKkue, XMMHUYECKHE CBOWMCTBa, MONy4deHHe, npuMmeHeHue. I[lupodocdopHas Kuciora.
[Tonyuyenue pocdopa. I'anorennsl pochopa(lll). I'anorenuas: pocpopa(V).

Yriaepoa u KpeMHHMi. XapaKkTepuCTHKa 3JEMEHTOB. AJUIOTPOINHBIE MOAM(DUKALIMU YTIIepoaa:
rpadur, anmas, xapOuH, ¢ymiepeHsl. CpaBHeHue (U3MUYECKHUX CBOMCTB anMasza U rpadura.
XuMHYeCKue CBOHMCTBa rpaduTa, KOKca. Peaknum IuUCHIpONOPIIMOHUPOBAaHMS Tpadura.
Kapbunsl. Anermnenunsl. Oxcua yriepona(ll), ero momydenue, CBOICTBa M NpPUMEHEHHE.
Oxcupn yranepopa(IV), ero sJeKTpOHHOE CTpOEHME, IOIY4YEHHE, CBOWCTBA M IPUMEHEHHE.
VYronbHast kucinotra U €€ comum — KapOoHaThl, THApoKapOoHaThl. CBOHCTBa KapOOHATOB WU
ruapokapOonaroB. KauecTBeHHast peaknusi Ha kapOoHar-uoH. Kpucraminyeckas pemérka
KpeMHHUs. AJUIOTponMs KpeMHMsA. B3aumoneicTBue KpeMHHMS € HPOCTBIMH U CIOXXHBIMU



BemecTBaMu. OKHCIHUTENbHBIE W BOCCTaHOBHUTENbHBIC cBoMcTBAa. Oxcunm kpemuusa(I1V):
HaxOXJEHUE B MPUPOJAE, XUMHUYECKHE CBoOMcTBAa. KpemHHeBble KHCIOTBL. CHIMKATHI.
Cunukarens. ['Maponn3 pacTBOPUMBIX CUITUKATOB.

Metanabl IA- u ITA-rpynn. llenounsie meramisl. Kondurypanus atomoB meramioB [A- u
[IA-rpynn. M3MeHeHHe METaUIM4eCKUX CBOMCTB MO rpynne u nepuony. Ilpuponnsie
coequHenuss metamwioB [A- u IIA-rpynn. ®dusnueckue cBOWMCTBA. XHWMHYECKHE CBOMCTBA:
B3aUMOJICICTBME C BOJOH, € KHUCIOPOAOM M JPYTMMH TPOCTHIMH  BEIIECTBaMHU.
[[[é€nouno3emenbHble  MeTAIbl. [mapuabl MetamioB. Amuabsl. OKCHIBI  IICJTOYHBIX U
MIETOYHO3EMENIbHBIX METAIJIOB, MX CBOMCTBA. ['MIPOKCHUIIBI HIETOYHBIX U IIEIOYHO3EMEITbHBIX
METaJUIOB, UX CBOWCTBA. llepokcuabl M HaANEpPOKCUAbl IMIEJTOYHBIX M IIETOYHO3EMEIBHBIX
METaJIOB, UX CBOWCTBA W mIpuMeHeHue. KECTKOCTh BOJbI. OKpalllMBaHUE IUIAMEHH HMOHAMU
metamioB [A- u [IA-rpynn. bruonoruyeckoe 3HaueHUe HATPUsl, Kalusl U MarHusl.

Amomunmii. Haxoxxnenue B mpupojge. OnekTpoHHas KoHurypamus atoma. duznyeckue
CBOMCTBAa. XMMHMYECKUE CBOMCTBA: B3aMMOJECHCTBHUE C KHUCJIOPOJOM U JPYTUMHU IPOCTHIMU
BEILIECTBAMM, BOJIOM, pACTBOPAMHU COJIEH, paciijlaBaMHi M pacTBOPaMU LIEI0YEH, TAaCCUBUPOBAHUE
KOHLICHTPUPOBAHHBIMM CEPHOM W a30THOM KucioTamu. OKCUJ aTOMUHUS. AJIFOMUHATHI.
TeTrparuapokcoanmoMuHaThl. B3anMmoaeiicTBre OKCHIa aTIOMUHUS C OKCHUIAMU, THAPOKCUIAMU U
kapOoHaTamu MeTaiuioB [A- u [TA-rpynm. ['uapokcua alroMuHUS, €ro MOJIyYeHUE, CBOMCTBA U
MIPUMEHEHUE.

XpoM. XpoM, HaxXOKJIEHHE B MPUPOJE, CTPOCHUE aTOMa, CTETICHH OKUCJICHHS, (pU3MYecKkue u
XMMHYECcKHe cBoMcTBa. [TaccuBrpoBaHME KOHIEHTPUPOBAHHBIMU CEPHOW M a30THOM KHCJIOTaMH,
«uapckoii Bonkoi». I[Ipumenenue. Oxkcunbl xpoma. Comu xpoma(Ill). XpomoBas kuciora.
HuxpomoBas kucinora. Xpomatbl. Juxpomatel. Comu xpoma(VI). Meauko-6uonoruueckoe
3HAYEHUE COCIMHEHUHN XpoMma.

Coenunenusi mapranna. Crenenu okucieHuss mapranma. Okcun uruapokcun mapranna(ll).
Oxkcua mapranua(IV). Maunranatel. [lepmanranatel. buonoruueckoe 3HaueHre Maprasiia.
Keneso. Haxoxxnenne B mpupone. ONeKTpoHHas KoHpurypamus xeneza. Du3HUecKue W
XMMHYECKHe cBoMcTBa. [TaccuBrpoBaHNE KOHIEHTPUPOBAHHBIMU CEPHOM M A30THOW KUCIIOTAMH.
Oxkcunpl xene3a. ['uapokcuanl xene3a, ux cBoiictBa u nonydenue. Coenunenus xenesa(ll) u
xene3a(Ill). KauecTBeHHbIE peakuuu Ha HOHBI Fe”" u Fe*. Jlomennsie npoueccsl. depparsl.
XKene3o — OHOTreHHBII AIIeMEHT. MeIHKO-0HOIOTHYeCKOe 3HAUCHHE HKeTe3a.

Meab. Menp, HaxoxJeHUE B MPHUPOJIE, CTPOCHHE aToMa, CTENEHU OKHUCIEHUs, pu3nyYecKue u
xummuueckue cBoictBa. llpumenenue. Oxcun wmenu(l). Cpemnme comu menu(l). Peakuuun
komruiekcoobpazoBanus meau(l). Oxcua menu(1l). I'mapoxcun menu(Il). KauectBennas peaxius
na nousl Cu”’. Meb — GHOTCHHBI H1eMeHT. MeIrKo-OHOOrHIecKoe 3HAUYCHIE MEIH.
Cepeodpo. Cepebpo, ¢uszmueckue u xumudeckue cBoiicTBa. Oxkcua cepebpa(l). Peaxuum
KomIiekcoobpazoBanust cepebpa(l). Hutpar cepebpa — peaktuB Ha uonel Cl, Br, I.
[Ipumenenue cepedpa U €ro COETUHEHU.

Hunk. Haxoxnenne B mpupoje, CTPOCHHE aToMa, CTENEHW OKUCIeHUs, (U3udYecKue u
XUMUYECKHe cBoicTBa. [IpumeHeHne. AMGOTEpPHOCTh, OKCHIIa W THAPOKCHIA ITMHKA. Peaknum
KOMIUIEKCOOOpa3oBaHusl MHUHKA. [[UHK — MuKposneMeHT. Meauko-0HoJornueckoe 3HaueHue
[IUHKA.

Jemoncmpayuu. Paznoxenue HutpatoB. OOpasiibl rajoreHoB. [lomydeHue raaoreHos.
Jlabopamopusie onvimut. 3. OKUCIUTEIHLHO-BOCCTAHOBUTENIbHAA JBOMCTBEHHOCTh MEPOKCHIA
Bojopoaa. 4. Pa3inoxeHue mepokcuaa BOAOpPOAAa MOA AeHCTBUEM Karanaszbl. 5. OkucieHue
OpoMun- u wmoauna-uoHoB. 6. PactBopumocTs mona. 7. JucnponopuuoHUpOBaHUEHOnAA. 8.
HucnponopiuonupoBanue cepel. 9. Ilomydenue cepuuctoir kucinotel. 10. KuciortHo-
OCHOBHBIECBOMCTBA CEPHUCTOM KHUCIOTHI M €€ coned. 11. BoccraHoBUTEIbHBIE CBOMCTBA
cepHuctoil kuciotel. 12. Ilonydenue cynbduta O6apusi (KaueCTBEHHasl peakius Ha CyIb(UT-



uoH). 13. KauectBennas peakuust Ha cynabgpar-uoH. 14. ITomyuenue xjopuma amMmonus. 15.
CaoticTBa xsopuja aMMoHUS. 16. OKHCIUTENbHO-BOCCTAHOBUTENbHAS TBOMCTBEHHOCTh HUTPUT-
noHa. 17. OxuciauTenbHas CIIOCOOHOCTh HUTPAT-HOHA B IIEJIOYHOM pacTtBope. 18. M3yuenue
ycnoBuil obpazoBanus docdaroB kanbius. 19. [Tomydyenne yrnekucnoro rasa. 20. KuciorHo-
OCHOBHBIE CBOMCTBA yroJIbHOM KUCIOTHI U €€ conell. 21. B3aumozaeiicTBue yroiibHOM KUCIOTHI C
KapOOHATOM

Kanpus. 22. Pa3zpyieHne ruIpoOKCOKOMIUIEKCOB METAJUIOB MO/ JIEUCTBUEM YIJIEKUCIIOro rasa.
23. CoBMeCTHBIN THAPOJIN3 MOHOB aMMOHHUSI U CUJIMKAT-UOHOB. 24. B3aumoneicTBue yrojibHOU
KHUCJIOTHI C cuiauKaToM Hatpus. 25. KauecTBeHHas peakuus Ha MOH MarHus. 26. KauectBeHHas
peakuuss Ha WoH Kaibius. 27. KadectBeHHas peakuus Ha HOH Oapus. 28. PactBopenue
ATIOMUHHUS B KHCIOTax W Imienouax. 29. BzaumonelicTBue TeTparuapOKCOATIOMUHAT-HOHA C
noHamu amomunus. 30. BzaumoneiictBue coneir xpoma(lll) ¢ ammuakom u ménounto. 31.
Oxucnenne coenuHenul xpoma(lll) B menounoit cpene. 32. l3yueHue paBHOBecuUs
JUXpoMaT—XxpoMaT B BoJHOM cpene. 33. BoccranoBienue coenunenuit xpoma(VI) B kucioi
cpene. 34. Ilomyuenue ruapokcuma wmapranua(ll) m ero oxucnenwe. 35. OKUCIUTEIBHBIC
cBoiictBa okcuaa Mmapranua(lV). 36. Ilomydyenue ruapokcupoB xenesa. 37. KauectBenHas
peakiis Ha HOH Kele3a Fe?*. 38. KauecTBeHHbIC peaKIMK Ha MOH >KeJe3a Fe**. 39. Ornowmenue
MEIHN K IeHCTBHIO KUCIIOT. 40.

[Toryyenue ruapokcuma U ammuHOKoMIuIekca Mmenu(Il). 41. Pa3pymenune aMMHUHOKOMILIEKCA
meau(ll). 42. OxkwucnutensHbie crnocoOHoctu coeaunenuii meau(Il). 43. Ilomydenue
ammuHokoMmIiekca meau(l) u ero okucnenue. 44. PactBopeHue IMHKA B KUCJIOTaxX U LIen0Yax.
45. O6pa3oBaHu€ THAPOKCO- 1 aMMHUHOKOMILJIEKCA ITUHKA.

Ilpakmuueckue padomowi. 3. Ilonyuenue Bomopoga u kuciopoja. 4. CBOMCTBa TaJOT€HH]I-
noHoB. CpolicTBa noga. 5. CpoiicTBa cepsl u €€ coeauHeHui. 6. [lonydyeHne a3ora U amMmmuaka.
CpoticTBa coequHeHHMi a3ota u (ocdopa. 7. CBOHCTBA COSAMHEHUH yriiepoja U KpeMHHUs. 8.
N3yuenne xauecTBEHHBIX peakiuii HoHOB MeTauioB |A- u ITA-rpymm. 9. CBoiicTBa aTFOMUHUSA.
10. CgoiicTBa

coenquHeHuil xpoma. 11. Ilonydenue m cBoiicTBa coenuHeHui mapraHua. 12. Ilosmydenue u
cBoOiicTBa coefMHEeHUH xeine3a. 13. CpolicTBa Meau u e€ coequHeHuil. 14. CBolicTBa HUHKA U €T0
coeuHeHuil. 15. Pelienue s3kcnepuMeHTaIbHBIX 3aa4.

3.Tematnueckoe naaHupoBaHue

10 Knacc
Ne i/l Tema pazgena KoanuectBoO
4acoB
1. OCHOBHBIE TEOPETUYECKHUE MOJIOKEHUSI OPTaHUYECKON XUMUU 21 gac
2. YrneBonopossl 56 yacoB
3. Kucnopoacoaepxanime opraHu4ecKkue COeIMHEHMS. 34 gaca.
4, AzoTcoaepikaiye OpTaHUYECKHE COCTMHEHMUS.
I'erepoyHKIIMOHAIBHEBIE COSTMHEHUSI. 21 yac.
S. XHUMUs PUPOAHBIX COCTUHEHUN 37 yacoB
6. Pemenue 3ananuii u3 matepuanos EI'D 6 yacoB




11 Knacc

Neni/m | Tema pa3snena KosmnuecTBo yacos
1. CrpoeHue BeniecTBa 17 qacoB
2. OcHOBHbIE  3aKOHOMEPHOCTM  MPOTEKaHUs  XuMudeckux | 21 yac
peakuui
3. BemecTBa 1 OCHOBHBIE THIIBI MX B3aUMOJEHCTBUN 39 gacoB
4. XUMHUs JIEMEHTOB 89 vacoB
5. Pemenue 3ananuit u3 matepuanos EI'D 4 yaca




