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1. Crpoenue BeniecTna

Crpoenne aroma. CocrtaB sigep aromoB. M3oronsl. Pacnipenenenre 371€KTPOHOB B
aromax. XUMHYECKUM dneMeHT. [leproauyeckuil 3aK0H M CTPYKTypa HEPUOAHYECKOMN
CUCTEMBI. S-, P-, 0-3]1EMEHTEI.

[IpocToe BemecTBo, CI0KHOE BEIIECTBO, CMECh BellecTB. [[oHsTHE 00 AJITIOTPOIHBIX
Moaupukanusx. OTHOCHUTENbHASE aTOMHAsi Macca, OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca.
3aKOH COXpaHEHHUs Macchl. Mop — €IMHHIA KOJMYECTBA BelecTsa. MolsipHas macca.
3aKkoH ABOTaJpo U €ro CIEACTBHs. BUIbl XUMHYECKHX CBA3EH. DIEKTPOOTPULATENBHOCTD
XMMHUYECKUX 3J1eMEHTOB. OOpa3oBaHHE KOBAJEHTHOW MOJISIPHOM M HENOJISIPHOM CBSI3U.
JlnvHa u 3Heprus cBa3u. OOpa3oBaHue HOHHOMU CBs3U. MeTtamnudeckas cBs3b. BemlectBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. THIBI KPHUCTAUIMYECKUX PELIETOK.
Bonopoanas cBsi3b. BalneHTHOCTB U CTENIEHb OKUCIICHUS.

2. XUMHYECKUE PEAKIINHU

SABnenus ¢usnueckue M xumuueckue. Kiaccupukauusi peakuuil: cOeIuHEHUs,
paslioKeHus, 3aMeleHus, ooOmeHa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
BAKHEMIIINE OKHMCIMTENIN M BOCCTAHOBHUTENH. DJIEKTPOJIU3 C MHEPTHBIMHU IJIEKTPOAAMU
pacIiaBoB COJIEN U OKCUAOB; pACTBOPOB COJIEH.

CKOpoCTh XMMHUYECKUX PEaKIMi M €€ 3aBUCUMOCTh OT pa3iIMyYHbIX (PaKTOPOB.
KoHcTaHTa ckopocTH XUMUYECKUX peakuuil. Karamus.

TennoBsie 3¢ (HeKTh XUMHUYECKUX peakiuil. Peakum 3K30- ¥ SHA0TEPMUYECKUE.
OOpaTuMOCTh peakinii. XMMHUUECKOe paBHOBECHE U YCIOBHS €ro cMelleHus (npuHuun Jle
[IaTenne).

3. PactBOpHI
PacTBOpUMOCTB BEIIECTB, 3aBHCUMOCTh PACTBOPUMOCTH BEIIECTB OT WX MPUPOJIHI,

OT TeMIlepaTypbl W JaBiieHusA. Tumbl pacTBOpPOB (ra3oo0pasHble, KUAKHUE, TBEPIBIE).
BelpaxkeHne coctaBa pacTBopa (maccoBas J0Jjid, OOBEMHas JOJs, MOJISIpHas
KOHIICHTpAIHS).

[IpeacraBienre 0 KOJJIOMIHBIX pacTBOpax. 3HaYEHUE PACTBOPOB B MEIAUIMHE U
OHoJI0TUH, B OBITY.

Onekrponutuueckas auccormarus. Crenens auccoruanuu. CuiabHbBIE U clla0Obie
AIEKTPOJIUTHL. IOHHBIE ypaBHEHUS PEAKLIUH.

4. OCHOBHBbIE KJIACChl HEOPTraHUYECKUX COCTMHEHUIN

Oxcuapl, KUCIOThI, OCHOBaHMS, CONU (KiIacCHU(PHUKAIUsA, HOMEHKIATypa, CIIOCOOBI
NOJIy4eHHUs] M cBoicTBa). IOHHBII T'MApOAN3: TUAPOIU3 MO KAaTHOHY (COJM alTFOMUHUA,
xKenesa, Xpoma, MeAH, LHMHKA, aMMOHHUS W Jp.); THAPOJIHU3 1O aHUOHY (Cylb(UTHI,
cynbbubl, kKapOoHaThl, ocdaTel, areTaTsl, CUIUKATHL U Ap.). HeoOpaTuMplii ruposin3
(Ha mpuMepe cyabduia aTlOMUHNS).

AM@oTepHOCT, Ha NpUMEpe COEAMHEHWM Oepuiivsg, LHWHKa, OJ0Ba, CBUHIIA,
ATFOMUHUS, xpoma(11), cypbmbI(11). [IpencraBnenus 00 00pa3zoBaHUU
TUIPOKCOKOMITIIEKCOB.




5. Bonopon u ero coenuHeHus

Bonmopon, ero ¢Qusnueckue cBOMCTBA. XHMHYECKHE CBOMCTBA BOJOPOJA:
B3aMMOJICUCTBHUE C METAJUIAMU U HEMETAJUIAMU; BOCCTAHOBIICHUE METAJIOB U3 OKCHJIOB.
JlaGopaTtopHble W TNPOMBIIUIEHHBIE CHOCOOBI TMONy4eHHUs Boaopoja. [lpumenenue
BOAOPOJA.

Boma. CrpoeHne  Mousiekynbel. @PuznueckMe M XMMHYECKHME  CBOMCTBA
(B3aMMOJENCTBUE C METAUIaMHU IPU PA3JIMYHBIX YCIOBUSX; 3JEKTPOJIN3; 00pa3oBaHUE
KpUCTaJUIOTHIPATOB).

[Ipencrasienue o rugpuaax. Bzanmonencrere ruipuaoB ¢ BOAOM.
CocTaB JeTydyux COEIMHEHUH BOAOpOJa C HeMmeTaliamu (nubopaH, cuiiaH, (ochu,
apCHH, CEJIEHOBOJIOPO/, TEJLTYPOBOIOPON).

6. [ajoreHsl ¥ UX COCTUHEHUS

O6mas xapakrepuctuka VIIA rpynmsl nepuoandeckoil CHCTEMBI.

XJ0p, CTPOCHHUE MOJEKYNbl, (U3NYECKUEe U XUMUYECKHE CBOMCTBA (pEakiuu C
MeTaJUlaMi U HEMeTaJUlaMH; BOJIOM; pacTBOpamu IeJioueil; OpoMHuIaMu W HOJIUJaMU
METaJIOB, C JPYTMMHU CIIOKHBIMU BEIIECTBAMU C BOCCTAHOBUTEIHHBIMU CBOWCTBAMM).
JlabopaTopHbIe ¥ MPOMBIIIJIEHHBIE CIIOCOOBI TIOYYEHUSI XJI0pa.

XJ0poBOOPOJ, CTpoeHHE MOJeKynbl. (dusmdyeckre CBOICTBA XJIOPOBOIOPOJA.
XWMHYECKHE CBOMCTBA XJOPOBOIOPOJA W €r0 BOJAHOTO pacTBOpa (COJSTHON KHCIIOTHI):
B3aMMOJICUCTBHE C METaJJITaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSMH, COJISIMH,
BCI[ECTBAMH C OKHCIHTEIBbHBIMHA CBOWCTBaMH. JlabopaTopHBIE W MPOMBINIJICHHBIC
CrocoObl MoMydeHHs XJI0poBoaopoaa. CpaBHEHHE XJIOPOBOJOPOAa C (PTOPOBOAOPOIOM,
OpOMOBOIOPOIOM M HOZOBOIOPO0M. KaduecTBEHHBIE peaKIiK Ha TaJIOTeHUI-NOHEI.
Kucnopoaconepxkarime COeTMHEHHS XJI0pa: OKCHIBI XJI0pa, XJIOPHOBATUCTAs KUCJIOTA U €€
COJIM THUTIOXJIOPUTHI; XJIOPUCTAsI KACIOTA W XJIOPUTHI; XJIOPHOBATass KUCIOTA M XJIOPATHI,
XJIOpHAsi KUCTIOTA U MEePXJIOPATHI.

7. Dnementsl 1A rpynmbl

O6mras xapakrepuctuka VIA rpynmbl nepuoandeckoil CUCTEMBI.

Kucnopon, ero d¢usnueckue cBoiicTBa. XHUMHUYECKHE CBONCTBAa KHCIOPOJA:
B3aMMOJICUCTBHE C MeTaulaMHM M HeMeTaulamu. [openue. JlaGoparopHble u
IPOMBIIUICHHBIE CTTOCOOBI MOTy4YeHUs Kuciopoaa. CpaBHEeHUE PU3NYECKUX U XUMHYECKUX
CBOWCTB KHCJIOPOAA U 030Ha. XMMHUYECKUE CBOMCTBA NEPOKCUIA BOJIOPOA.

AnnorponHble MoaupUKauKu cepbl. OU3NYECKHEe U XUMUYECKUE CBOWCTBA CEpbl
(peakiuu ¢ MeTajljlaMU; C raJJor€HaMu, KUCIOPOoI0M, (hochopom U yriaepo10M; OTHOILIEHHE
K KUCJIOTaM; JUCIPONOPILIMOHUPOBAHUE B PACTBOPE LIEIOUH).

CepoBojioposi, ero ¢pu3ndeckre CBONCTBAa. XUMUUYECKHE CBOMCTBA CEPOBOIOPOJA
Kak ciaboi KHUCIOThl M BOoccTaHOBUTENsS. KadecTBeHHas peakuuss Ha CEpOBOAOPOI U
cynbdua-uonsl. [Toayuenue cepoBoiopoa.

Oxcugpl cepbl. OKUCIUTEIBHO-BOCCTAHOBUTENbHASL IBOWCTBEHHOCTh OKcuaa cepbl([Y) u
CYIb(pUTOB.

CepHas kucjaora, e¢ (U3HMYSCKHE CBOMCTBA. XUMHUYECKHE CBOMCTBA CEPHOM

KHUCIIOTHI KaK CHUJIBHOW KHCIIOTHI M OKucIuTeNsl. OCOOCHHOCTH B3aMMOJICHCTBUSI CEPHOU




KHUCTIOTHI C MeTaJTIaMH. XUMHUYECKHE OCHOBBI TIOJyUeHUs! CepHOM KUcaoThl. Cou cepHOM
KHCJIOTHI U UX cBoiicTBa. KauecTBeHHast peakiiys Ha Cylb(aT-uOH.
[IpencraBienust 0 KUCIOPOICOAECPKAIIMX COSTUHEHUSIX CEJIeHa U TeJLTypa.
8. DnemenTsl VA rpynimsl

O6mas xapakrepuctiuka VA rpyIbl NEpUOIUIECKON CUCTEMBI.
A30T, CTpO€HHE MOJIEKYJbl, (QU3NUECKHEe CBONCTBA. XHWMHUYECKHE CBOMCTBa a30Ta:
B3aMMOJICHCTBHUE C METAJJIAMU U HEMETAJIAMHU.
AMMHaK ¥ HUTpUAbl MeTauioB. CTpoeHHE MOJEKYJbl aMmMuaka. PU3NYecKre CBOWCTBA
aMMHaKa. XMMUYECKHE CBOICTBA aMMHaka Kak claboro OCHOBAHHS U BOCCTAHOBHTEIIS.
XUMUYECKHE OCHOBBI TONyueHusi ammuaka. CBoicTBa coyieli aMMOHHS (peakiuu CO
1IeJI0YaMHt, PEAKIIUU Pa3JIOKEHHUS).

CaoticTBa okcuaa azota (I1): peakmus ¢ kuciiopogomM. CBoricTBa okcuaa azota (1V):
pacTBOpPEHHE B BOJIE B MPUCYTCTBUU KUCIOPO/Ia; AUCTIPOTIOPLIMOHUPOBAHNE.
ABOTHasI KHCIIOTa, €€ (Pu3ndecKkne CBOMCTBA. XUMHYECKUE CBOWCTBA a30THOM KHCIIOTHI KaKk
CHWJIBHOM KHCJIOTBI M OKHCIHUTENs, pa3joKeHUe a3z0THOM KHUCIOThl. OCOOEHHOCTH
B3aMMOJCHCTBHSI a30THOM KHUCJIOTHI C METAJUIAMH. XUMHUYECKHE OCHOBBI IOJYyUEHUS
a30THOM KUCIOTHL. Tepmuueckoe pasiokeHue HUTpaToB. KauecTBeHHass peakuus Ha
HUTpPAT-UOH.

AnnotponHsle Mogudpukauuu ¢ochopa. dusznyeckue W XUMUYECKHE CBONCTBA
docdopa: B3auMoelicTBrEe ¢ MeTaJuIaMu U HemeTaiuiamu. [lomyuenue gpocdopa.
Oxcun ¢ochopa (V), ero ¢usnyeckue CBOHCTBA. XHMHUSCKHE CBOWCTBA OKCHIA
docdhopa(V): B3auMonelCcTBUE C BOJOW, OCHOBAHMSIMU U OCHOBHBIMH OKCHJIAMH,
BOJOOTHUMaOIKE cBoicTBa. PocopHbie KUCIOTH (MeTadochopHas, opTopocopHas,
mugocdopHas), ux B3auMmonpenpaieHusa. CpoiicTBa opTo(HoCchHOpPHON KHUCIOTHI Kak
craboit  kucinotel. Optodocdarsl, runpooprodocdarel, auruapooprodocdaTsl.
KauecTBeHnHas peakuust Ha opTodochaT-moH.
[IpencraBiaeHust 0 KUCIOPOIACOAEPKAIINX COCTUHEHHUSIX MBIMIbAKA, CypbMbI K BUCMYTA.

9. DnemenTsl IVA rpynimbl

O6mras xapakrepuctuka VA rpynibl nepuoandeckoi CUCTEMBI.

VYrnepoa, ero aioTponHbie MOAU(MUKAIIMU: CTpOEHUE anMasza u rpaduta. Ousznyueckue
CBOMCTBa aiMa3a v rpadurta. XUMHUECKUE CBOMCTBA YTIiIepoia: B3auMOACHCTBUE MPOCTOTO
BEILIECTBA C META/NIAMU M HEMETAJUIAMH, BOCCTAHOBJIEHUE METAJUIOB M3 UX OKCUAOB. I’
UIPOJIN3 KapOuaa KaJblUs U KapOuia aTlOMUHUS.

Oxkcuapl yriaepoja, CTpOE€HUE MOJIEKYJ, (usudyeckue cBOWCTBA. OKHUCIUTENIBHO-
BOCCTaHOBUTENbHAS JBOMCTBEHHOCTh OKcua yriepoaa (I1): BoccraHoBIeHHE METAIIIIOB U3
WX OKCHJOB, OKHCJIeHHE KuciopogoM. ObpazoBanue okcuaa yriaepoaa (II). CroiicTBa
okcuma yraepoga (IV): peakiuu ¢ MarHueM; yrjepoiOM; THIOXJIOPUTOM KaJlbI[Hs.
CBoiicTBa YroJIbHOM KHCJIOTBI M €€ cojieil. B3aumomnpeBpaimieHue kapOOHATOB U
ruapokapOoHatoB. PaznokeHne TUAPOKApOOHATOB W HEPACTBOPUMBIX KapOOHATOB.
KauecTBenHas peakiusi Ha KapOOHAT-HOH.

du3MYeCKUe U XMMUYECKHUE CBOMCTBA KpeMHMs, okcuaa kpeMuus(1V); kpeMHueBoi
KHUCJIOTHI U CUJIUKATOB.

[IpuponHble coenvHEHUs yriiepojaa u KpeMmHus. [IpuMeHeHne coeauHeHui yriiepoja u
KPEMHUSL.




10. O6mIas XxapaKTepUCTHKA METAJI0B

[TookeHne METauIOB B NEPHOIUYECKON cucteMe. DU3MUECKHE CBOMCTBA METaJLIOB.
CmiaBel. OOmIye crmocoObl MOJYyYeHUS METaIOB. XHMHUYECKHE CBOMCTBA METAJIJIOB.
DJIEKTPOXUMHYECKUN PsiJT HAMIPSHKEHUM MeTauioB. Koppo3us meTasios.

11. CgoiictBa metawioB |A u IA rpynn

Ob6mas xapakrepuctuka |A u |1A rpynn nepruoanuecKkoil CHCTEMBI.

[Ipuponssie coennHeHuss HaTpus M Kanus. [lomydyeHune HaTpus U Kanusg. XUMHUYECKHUE
CBOMCTBA IIEJIOYHBIX METAILIOB: PEAKIIUU C BOJLOPOJAOM, KUCIOPOAOM, FaJIOT€HAMH, CEPOU,
BoJoM. [losrydenne OKCHIOB ¥ THAPOKCHUIOB HATpUA U Kanus. Peakuus nepokcuaa HaTpus
C  yraekuciasiM  rasom.  lIpumMenenue — coenvHEHMM — HaTpus U Kajus.
Menuko-01oa0rnyecKoe 3HaYeHUEe COETMHEHU HATPUS U KaJIus.

[Ipupogubie coenMHEHHUsS] MarHUS W Kalblusa. XUMHYECKHE CBOWCTBA OCpHILIHS,
MarHus Y IIeJI0YHO-3€MEJIbHBIX METAJUIOB: PEAKLHUU C KACIOPOIOM, BOJAOPOAOM, a30TOM,
raJIoreHaMH, CEpou, BOJOW. BOCCTaHOBIEHHE METAUIOB U3 UX OKCHIOB C IIOMOIIBIO
Maraus u kaneius. CBoiicTBa coeuHeHuit metayios |IA rpynisl.

XKectkocTh BOABI M cHOCOOBI ee ycTpaHeHHUs. [IpuMeHeHHe COeIMHEHUN MarHus |
KaJbIus. Meauko-Onoornyeckoe 3HaueHne COEIUHEHU MarHus ¥ KaJIbLUs.

12. CBolicTBa aTIOMHUHUS

[Ipuponnsie coenviHeHUs antoMUHUA. CBOMCTBA MPOCTOTO BEMIECTBA: PEAKLMHU C
KHMCJIOPOJIOM, TaJIOTEHAMH, CEPOM, YTIIEPOIOM, IeT0YaMu 1 kuciaoramMu. CBOKMCTBA OKCUAA
U THUIPOKCHAA AIOMHMHMS: OTHOLIEHHME K Kuciaoram u 1enodyam. OOpa3zoBaHue
AIFOMUHATOB TPHU CIUIABJIEHUU M THUIPOKCOKOMIUIEKCAa B BOAHOW cpene. IlpuMenenue
AJIOMUHHS Y €r0 COCUHECHUM.

13. CaoiicTBa xeJsie3a U HeKOTOPbIX d-3JIeMEHTOB

[Ipuponnbsie coenuHeHust >xeine3a. CBOWCTBa MPOCTOrO BEIIECTBA: PEAKIUH C
KHCJIOPOJIOM, TaJloT€éHaMH, CEPOM, MapamMH BOJbI; OTHOILLEHHUE Xkele3a K pa30aBIeHHBIM U
KOHIIECHTPUPOBAHHBIM pacTBOpaM KHCIIOT. PxaBnenue sxeneza. CBoilcTBa OKCHUIOB U
ruapokcunoB skene3a(ll), (III) B cpaBuenun. Oxwucnenue coenunenuit xkeinesa (I1)
KHCJIOPOJIOM, NEPOKCUIOM BOAOpOAA U JIp. OKUCIUTENsIMU. KauecTBeHHbIE peakluu Ha
moust Fe”* wm  Fe* (¢ rekcaumamodepparamMm Kamus, POJAHHAOM  KAJHS).
Menuko-061oaornyeckoe 3Ha4YeHUE COCTMHEHUN Kenesa.
[IpencraBnenne o CBOMCTBAX Xpoma, MeJIM, IMHKA, cepedpa U UX COSAUHEHUM.

14. BreneHue B OPraHuYECKYI0 XUMUIO

[TonoxxeHus: Teopun CTpOCHMS OpraHudeckux coenuHeHui (A.M. bytiepos), ee
pazButue. 3omepusi CTpyKTypHasi ¥ MPOCTPAaHCTBEHHAs (T€OMETpUUECKast U ONITHYECKAs).
['omonoruueckue psaabl. DJIEKTPOHHAs MPUPOJA XUMHUYECKHUX CBSI3€M B MOJEKyJIax
OpTraHUYEeCKUX COCAMHECHHH. Tumbl TUOpHIMU3AIMU DJICKTPOHHBIX OpOWTaNe aromMa
yriepoaa: sp -; sp® -; sp”. IIpuaLHIIbL HOMEHKJIATYPBl OPTAaHUYECKUX COCTMHEHUM.
Tunbl peakuuii: 3aMelieHUs, MNPUCOEAUHEHUS, OTILICIJICHUS (SJIUMUHUPOBAHUS),
n3omepuszaunu. l[IpeacraBineHus 0 MexaHM3Max pPEAKUMU B OPraHUYECKOM Xumuu. [




OMOJINTUYECKHU U TETEPOJUTUYECKUI Pa3pblB KOBAJIEHTHOU CBA3H.
CBoOOHOpaAMKaJIbHBIE U MOHHBIE peakunu. Hykieopuisl 1 31eKTpo(uIsbL.

B3auMHOE BIMSHME aTOMOB B MOJIEKYyJaX OpPraHWYECKHX BEUICCTB: MHAYKTUBHBIN U
Me30MEPHBIN 3P HEKTHI.

15. AnkaHsl

Knaccudukanus yrnesogopoaos. [Ipupogabie HCTOYHUKH YTIEBOAOPOIOB.
["oMosmorndeckuil ps alkaHoB (Ha3BaHUsA ankaHOB W pamukaiioB Ci- Cig; M30IPOITHIN).
Oo6mas popmyiia aakaHoOB. DIEKTPOHHOE CTPOCHHE MOJIEKYIIBI METaHa.

[TonyueHne ajKkaHOB: THAPOJIA3 Kapoua TFOMUHUS, CHHTE3 Bropra,
JeKapOOKCUIMPOBAHUE COJIEH KapOOHOBBIX KUCIIOT, TUAPUPOBAHUE ATTKEHOB.

du3nyecKkre CBONCTBA aTKaHOB. XMMHUUYECKUE CBOMCTBA aJIKaHOB: CBOOOHOPAIUKATIHLHOE
3aMenieHue, JeruApUupoBaHNe, IETUIPOIMKIN3aIU (apoMaTr3alus), KpeKUHT (IUPOJIU3),
M30MEepHU3aInsl, HUITPOBAHUE.

MexaHu3M peakiuii paguKaaIbHOTO 3aMEeIlEHUs Ha TPUMEPE METaHa U MPOIIaHa.
OxucrneHve ajkaHOB: OOpa30BaHHWE TIEPEKUCHBIX COCJAMHEHHM, KaTaJIUTUYECKOE
okucieHue (00pa3oBaHue U3 MEeTaHa MeTaHoJIa U (popmanbaeruaa), ropenue. [I[pumenenue
ankaHoB. KoHBepcusi MeTaHa.

16. HenachlllleHHBIE YIJIEBOIOPO/IbI

I'omonoruueckuii psan ankeHoB. O01mas GpopMysa aaTKeHOB. IJIEKTPOHHOE CTPOCHUE
MOJIEKYJIbI ATHJICHA: MT-CBA3b; IBOMHAS CBS3b.

CnocoObl TMOJy4YeHMsS aJIKEHOB: JETHIApaTalus CIOUPTOB; JETUAPOrajoreHUPOBAHUE
rajoreHajkaHoB  (mpaBwio  3aiilieBa);  JETaJOrCHUPOBAHUE  JUTAJOTCHAJIKAHOB,;
JIETUJIPUPOBAHUE AJIKAHOB.

DuU3MYECKUE CBOMCTBA AJKEHOB. XUMHUUYECKHE CBOMCTBA AJIKEHOB: MPUCOCINHEHUE
rajJjlor€HoB,  TaJOreHOBOAOPOJOB,  BOAbl  (ruaparauus). MexaHu3M  peakuuii
anektpounbHoro  mpucoenuHenus. [IlpaBmno  MapkoBHukoBa. IIpucoenunenue
BoJopoJa. OKHUCIIEHHE QJIKEHOB MEpPMaHraHaTOM Kajlusi B HEWUTPabHOW cpelie
(oOpazoBanue nHOJOB) W B KuciaoW cpeae. OOpazoBaHuE OKCHAA JTUJIEHA, €TI0
B3aMMO/JICHCTBHUE C BOJOM.

[Tomumepusanus. [lonuaTUIEH U NOJIUIIPONUIIEH.

['omosiornueckuil psii aJIKUHOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJbI alleTUIICHA!
TpPOMHAas CBSA3b.

CnocoObl MOJyd4eHUs aJKUHOB: JETUJIPOTATIONEHUPOBAHUE JUTAIOTEHAKAHOB,;
JIETUJIPUPOBAHUE AJIKEHOB, B3aMMOJACHCTBUE AlICTUJICHHUIOB C TaJIONCHAIIKAHAMM.
[TonyueHue areTusaeHa U3 METaHa U U3 KapOua KaJbIus.
du3nyeckue CBOWCTBA  QJIKMHOB. XUMHMUYECKME CBOMCTBA  AJKUHOB: PEaKLUU
anekTpoduibHOr0 mpucoeanHeHus. OcCOOEHHOCTH THUApaTalluy aleTUiIeHa W  €ro
romMoJyioroB. ['mapupoBaHWEe QJIKWHOB, B3aUMOJCHUCTBUE AJIKMHOB C OCHOBAHUSIMHU
(aMMUua4YHBIM PACTBOPOM OKCHJIAa cepedpa, aMHuJIOM HATpusi), OKUCICHUE aJIKWHOB.
CBoiicTBa alleTWICHAa: OKHUCICHHE MEPMAHTaHATOM KalKsi B HEUTPATIbHOM M KHUCIIOU
cpenax; TUMEpU3alrs U TPUMEpPHU3aLus.

Ankaauensl.  Bunael  ankaaueHoB  (CONMpSDKEHHBIE,  M30JMPOBAHHBIE U
KyMYJIUDOBaHHbIE JIBOWHBIE CBsi3H). [lomydyenwe Oyramuena w3 dSTaHoNa W OyTaHa;




MOJTyYEHHE M30MpeHa. [Tonyuenue AJIKaJINCHOB JIEruApOraJoreHUPOBAHUEM
JIUTaJIOreHaJIKaHOB.

du3nyecKkue CBOMCTBA aJIKaJUCHOB. XMMHUYECKHE CBOMCTBA ankaaueHoB: 1,2- u 1,4-
pucoeAMHEHNe; noauMepusaiius. HaTypaabHbI 1 CHHTETHUYECKUM KaydyKH.
[IprMeHeHne HeHACHIIIIEHHBIX YTIIEBOI0POIOB.

17. ukiaryecKue yrieBo10POIbI

PaznoBunHOCTH KapOOIUKINYECKUX YTJIEBOJIOPOJIOB: HACBII[CHHBIE
(IMKJI0ATKaHbl), HEHACHIIICHHBIEC (LMKIOATKEHbl W IUKIIOAJIKAJIUECHBI), apOMaTUYECKUE
(apeHsnl).

Crpoenne nmknoankaHoB. CrocoObl MOTy4YEHHs LUKIOAIKAHOB: THIPUPOBAHHE
O€H30J1a, JACTAION€HUPOBAHUE JTIUTAJIOTEHIPOU3BOIHBIX, MUPOIU3 COJIEH TUKAPOOHOBBIX
KUCIOT. Xumudeckue cBorcTBa Manbix (C3-C,) IUKIOB: NPUCOCAMHEHUE BOJOPOJA,
rajoreHoB, TrajaoreHoBoJoposoB; U  HopMmainbHBIX (Cs-Cg) UHMKIOB:  peakiuu
CBOOOTHOPAIMKAIBHOTO 3aMEIICHHS: TAIOTEHUPOBAHNE, HUTPOBAHHUE.

ApomaTH4ecKue yTieBOJOPOAbl (apeHbl). DJIEKTPOHHOE CTPOCHHE MOJIEKYJIbI OeH307a.
KonnencupoBaHHble apoMaTHYECKUE CHUCTEMbl: Ha(TalWH, aHTpaleH, (QeHaHTpeH. [
oMOJIOTH OeH3051a (TOIY0JI, KCHIIOJbI, dTHIIOEH301, KyMOJ).

CrocoObl mosydeHusi O€H30Jla UM €ro TOMOJIOTOB: JIETUJAPUPOBAHUE IUKIIOATKAHOB,
JETUIPOIMKIIN3AlNS ATKAHOB, alKWJIMpOBaHUE OEH30Ja aJKeHaMU U TalloTeHalIKaHAMU,
Moaupukanus cuaTe3a Bropiia, TpuMepusanius areTuieHa.

@u3nuecKknue CBOMCTBA apPOMATHYECKHX  YIVIEBOAOPOAOB. XHMHYECKHE CBOWCTBA
apoOMaTUYECKUX YTJIEBOJIOPOJIOB: peaKkIuu MeKTPOGUILHOTO 3aMEILICHUS
(rajoreHMpoBaHUE,  HUTPOBAHUE),  pPEAKUMU  NPUCOENAUHEHUS  (THIPUPOBAHHE,
XJIOpUpOBaHue). MexaHu3M peakiuid 3eKTpoduiabHOro 3amenieHus. OpueHTupyromee
NEeUCTBUE 3aMECTHUTENIE B OCH30JILHOM KOJIbIE: OpUEHTaHThI | (ayikui, ranoreH, -NH,,-
OH) u II pona (-CF3, -NO2, -CH=0, -COOH).

OcoOeHHOCTH peakIuii TOMOJIOTOB O€H30Ja: PEaKIUUd 3aMEIICHUs] IO AIKUILHOMY
3aMECTUTENII0, OKHUCJICHHEM TIepMaHraHatoM Kaius (oOpa3oBaHue OCH30MHOU W
TepedTaneBO KUCIOT).

18. CroupThl ¥ ipocThie 3PUpbI

OyHKIMOHANBHAS rpymnna cnoupToB. Kiaccudukanus CcrnupToB MO YHUCTY
TUJAPOKCUJIBHBIX ~TPYMI: OJHOATOMHBIE, JBYXaTOMHbIC (STWJICHTJUKOIb U  JIp.),
TpexaTOMHBIE (TJIUIIEPUH U Jp.), MHOTOATOMHBIE (COpOUT U Jip.). Kitaccudukanuys cnupToB
M0 XapakTepy VYIJICBOJAOPOAHBIX paJUKaIOB: TMpeJeiabHble (TOMOJIOTHYECKUN s
METaHOJ1a), HeTIpeieNbHbIC (AJUTUIIOBBIN CIIUPT U Ap.), apoMaTuueckue (0CH3UIOBBIN CIIUPT
u Jip.).

[IpencraBienuss 0 €HoJIax W KETO-€HOJbHOW TayTomMepuu. CHupThl MEPBUYHBIC,
BTOPUYHBIC, TPETUYHBIC.
CrocoObl TONMy4YeHUs COUPTOB: TUIPOJU3 TaJOTCHAIKAHOB, THUIpaTalis ajJKEeHOB,
BOCCTAHOBJICHHE AJIbJICTUIOB U KETOHOB, OKHCIICHHE AJIKEHOB (0Opa3oBaHME TIUKOJCH),
OpoXKeHHEM TJIOKO3bl W U3 TajoreHaikaHoB. [lomyueHue wMeTaHona W3 OKCHIA
yraepoaa(Il) u Bomopona.
DNEKTPOHHOE CTPOCHHE MOJIeKysl crupToB. (OOpa3oBaHHE BOJOPOJHOW  CBSI3W.




du3nyecKre CBOMCTBA CIIUPTOB.
XUMHUYECKHE CBOWCTBA CHUPTOB. KHCIOTHBIE CBOMCTBA CHUPTOB: B3aUMOJCUCTBHUE C
HICJIOYHBIMA ~ METaJUIAMM; TUAPOJU3  ajkoroistoB. HykieodunbHoe 3ameneHue:
B3aMMOJICUCTBHE C TAIOT€HOBOJOPOAaMH (MEXaHU3M peakiuu). BHyTpuMonexynsapHas u
MEeXMOJIeKyJIsipHas aeruapatanus. O0pa3oBaHuE CIOXKHBIX YPUPOB C OPTAHUUYECKUMHU U
HEOpraHWYeCKUMH KucioTaMu. JleruapupoBanuve cnuptoB. CpaBHEHHE JEHCTBUS
OKUCJIUTENIE Ha TEpBUYHbIC, BTOPUYHBIE W TPETUYHBIE CHOUPTHL. Peakius
JeruapaTauu-IeruApupoBaHus dTaHoa (MOJydeHue OyTaneHa).
OCcOoOCHHOCTH XWMHYECKHX CBOHCTB MHOTOAaTOMHBIX CIIHPTOB  (STHUJICHTIIUKOJD,
TJIMIIEPYH): KOMIUIEKcooOpa3oBanue (¢ ruapokcuaoM meau(Il)); oopazoBanue TpuHUTpaTa
runepuHa. [Ipumenenure cnupTos.

Crtpoenne mpoctbix 3¢upoB. [lomydeHne mpocThix 3(PHUPOB: MEKMOJEKYISIPHAS
JeruapaTaius ClupTOB, B3aUMO/ICHCTBUE ATKOTOJIATOB C rajJOT€HAIKAHMH.

19. ®enoutbt

Crtpoenne 0aHOATOMHBIX ((PEeHOJN, Kpe30Jibl) U MHOTOATOMHBIX (MHPOKATEXUH,
PE30pIUH, THAPOXHHOH, MHPOTAIIoN) (PEHOJIOB. DIEKTPOHHOE CTPOCHHE MOJICKYJIbI
denomna. [lonyuenue denona (13 xjaopoeH301a).
®duznueckue cBoiicTBa (eHona. Xumudeckue cBoiictBa (eHona. KuciaoTHeie cBoMCTBa
deHona: B3aUMOJCHCTBUE CO MICJIOYHBIMA METAJUIAMH M IIEJI0YaMH; B3aUMOJICHCTBUE
(GEeHOISITOB ¢ KHCJIOTaMH, C YIVIGKUCIBIM Ta30M B OJHOM pacTBope. Peakiuun
AMEKTPODUILHOTO  3aMeIIeHUs: OpOMUPOBAaHWE W HHUTPOBaHWE. [ UapHUpoBaHUE
apoMarndeckoro kombla. [lommkonaeHcamus ¢eHona ¢ ampaeruaamu. KadecTBeHHas
peakius Ha GpeHoubl ¢ xaopuaom xemnesa (LI).

20. Anpaeruansl U KETOHBI

DNEeKTPOHHOE CTPOCHHE KapOOHWJIBHOM Tpymnmbl. ['OMOJIOTMYECKHE  PAJIbI
aJIbJICTUJIOB M KETOHOB. beH3anpaerum.

CnocoObl TIOyYeHHsI aJbJCTHAOB: OKHCICHHE (IEeTHAPUPOBAHUE) IEPBHUHBIX
CIIUPTOB, THUApATAIUs alleTHICHa, KaTaJuTUYEeCKOe OKucieHue dTuieHa. CrocoObl
MOJTyYeHHsI KETOHOB: OKHCJEHHE (ACTHAPUPOBAHKE) BTOPHUYHBIX CIUPTOB, THApATAIIHS
TOMOJIOTOB aIleTHUJICHA, TUPOJIU3 KAJIBIIMEBBIX COJiel KapOOHOBBIX KHUCIIOT.
dusnyeckrue CBOMCTBA aJbICTHJIOB U KETOHOB. XHMMHUYECKHE CBOMCTBA albJETHUIOB:
BOCCTAaHOBJICHUE JO CIHUPTOB, OKUCICHUE JO KHUCIOT WM COJIEM KHCIIOT: PEaKIHs
«cepedpsiHoro 3epkania», ¢ rujgpokcuaoM Menu(Il) mpu narpeBanuu. ['anoreHupoBaHue
albJACTUIOB U KETOHOB. MeXaHM3M peakiuil HYKJICOPUIBHOTO MPUCOSAUHEHUS:
MPUCOECINHEHUE BOJBI, CHUHMJIbHOM KHCJIOTHI, rUApOCyIbdUTa HATPUS,
MarHMMOPTraHUYECKUX CoeNuHEeHUN. [IpuMeHeHre anbaernioB U KETOHOB.

21. KapOoHOBBIE KHUCJIOTHI U UX (PYHKIIMOHAIBbHBIE HPOU3BOIHBIE

DneKTpoHHOE  CTpoeHue  KapOokcuibHOM  rpymmbl.  CrpoeHwue
KapOOHOBBIX KHCJIOT: TOMOJIOTUYECKOTO psifa MYPaBbUHOW KHUCIOTHI (TpUBHUAIbHBIC
Ha3Bauus kuciaot C1-C7); IByXOCHOBHBIX  KHCIOT  (IIaBEIEBOM, MaJIOHOBOM,
SHTapHOW), AaKpPUJIOBOM, METAKpPUJIOBOM, KPOTOHOBOW, BHHWJIYKCYCHOH, JHMMOHHOM,
MOJIOYHOM, TITFOKOHOBOM, O€H30MHOM, TepedTaIeBOM, CATUITUIOBOM, alleTHIICATUITHIOBOM




KHCJIOT.

Crioco0bl mosy4yeHue KapOOHOBBIX KHCIOT: OKHMCIEHHE MNEPBUYHBIX CIIUPTOB U
aJIbICTUJIOB, TUAPOJIU3 IPOU3BOJHBIX KapOOHOBBIX KHCIOT, B3aMMOJEICTBHE OKCUIA
yraepoaa(ly) ¢ MarHuilopraHn4ecKuMu COEAMHEHUSAMHU, OKHCIEHUE TOMOJIOrOB OeH30J1a
(11 apomaTtuuyeckux KucioT). [lonydyeHne MypaBbUHON KHUCIIOTBI B3aHMMOJIEHCTBUEM
okcuaa yriaepoaa(Il) ¢ ruzpokcumom HaTpuss M nocienyromeid oOpabOTKOW cepHOH
KucnoTor. [lomydeHue yKCyCHOW KHCIOTBI B3aMMOJACHMCTBHEM METAHOJA C OKCHUIOM
yraepoaa (I1).

@u3nyecKre CBOKMCTBA BAaXHEHIIMX KHCIOT. XUMHUYECKUE CBOMCTBA KapOOHOBBIX
KHCJIOT Ha MPUMEPE YKCYCHOM KUCHOThL. OOnIMe peakuuu, XapakTepHbIE ISl KUCIOT: €
METaJUlaMH, OCHOBHBIMH OKCHUJAMH, OCHOBAaHUSMH, COJIIMH OoJiee CIIadbIX KHCIOT.
Mexanusm peakuuu dtepudukanui. Peakium kapOOHOBBIX KUCIOT ¢ XJopuaoM docdopa
().

Peaknuym KHCIOT 10  yIJIEBOJOPOAHOMY paJuKaldy: NPUCOCIAWHEHHE IS
HEHACBIIICHHBIX ~ KHCJIOT, 3aMEIlleHUuEe JUIsl HACBILEHHBIX KUCIOT (0Opa3oBaHue
XJIOPIIPOU3BOIHBIX KAPOOHOBBIX KUCIIOT).

CrpoeHue (QyHKIMOHAIbHBIX MPOU3BOJHBIX KApOOHOBBIX KHUCIOT: aHTUIPUIIOB,
XJIOPAHTUJIPUJIOB, aMUJIOB, CJIOXHBIX 3(QupoB. HomeHkiaTypa CIOXHBIX 3(QHUPOB
(Ha3BaHUS KHUCIIOTHBIX OCTAaTKOB: (hopMHMAT, alerar, MPONMUOHAT). ['MApONIN3 CIOKHBIX
s3¢upoB. IlomyueHune aHrUAPUIOB B3aUMOJEHCTBHEM COJIE KapOOHOBBIX KHUCJIOT C
XJIOPaHTUJIPUAAMH, TIOJIYYEHUE CIOXHBIX 3S()HUPOB B3aHMMOJEHCTBHEM CIHUPTOB C
XJIOpaHTHIpUAaMU M aHrugpujnamu. [lomydeHue amMugoB W HHUTPUIIOB JIEWCTBHEM
aMMHAaKOM Ha KapOOHOBBIE KHUCIOTHI C TMOCHeAyroeld aeruaparanue. ['maponus
HUTPWIOB. [IpMeHeHne kapOOHOBBIX KUCIIOT, X COJIEH U CIIOKHBIX 3(PHUPOB.

22. Xups

Crpoenue xupoB. KucCIOTBI, OCTaTKM KOTOPBIX BXOASAT B COCTaB KUPOB:
NMaJIbMUTUHOBAsI, CTEApUHOBAsl, OJICMHOBAs, JIMHOJEBas, JWHOJEHOBasA. Duznueckue
CBOMCTBA XUPOB. [I[€IOYHOM M KUCIOTHBIM TUAPOJIU3 KUPOB. | MAPUPOBAaHHUE >KUPOB,
COZEpKAIUX OCTATKA HEHACBIIIEHHBIX KUCIOT. lIpeBpaiieHuss XupoB B OpraHusme.
[IprumeHeHune KUpoB, CAHTETUUYECKUE MOIOIIUE CPEJICTBA.

23. YrieBonbl
Crpoenue  MoHOcaxapunoB  (Iroko3a,  (GpyKTo3a, rajakro3a, pubdo3sa,

ne3okcupr6o3a). JluneitHas u nukinyeckue (a- u -B) ¢opmbl rioko3bl. Ousnyeckue u
XUMUYECKHME CBOMCTBA TJIIOKO3bl: OKUCJIEHUE [peakiusi «CepeOpsHOro 3epkajnay, ¢
ruapokcugom menu(Il) mpu HarpeBanuu|, BoccTaHOBJIEHHE, 00PAa30BAHNE KOMILIEKCHOTO
coenuHeHust ¢ rugpokcugom  Memu(Il).  Peakmum  OpoxeHHs:  CIMPTOBOTO,
MOJIOYHOKHUCJIOr0, MacissHOKHcioro. CrTpoeHuwe naucaxapuaoB (caxapo3a, MallbTo3a,
JakTo3a). ['uaponus nucaxapuios.

CrpoeHue amMuno3bl M aMWIONEKTHHA (Kpaxmana), JEKCTPUHOB, LEJIIJIO3bI.
XUMUYECKHE CBOWCTBA MOJIMCAXAapUAOB: THAPOJU3; 00pa3oBaHUE 3(PHUPOB IEILITHOI03bI
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(auerarsl, HUTpaThl). KauecTBeHHast peakuys Ha KpaxMai ¢ HOJOM.
CuHTe3 TIIOKO3bl M KpaxMmaja B pacTeHMsX. lIpeBpaliieHus yrieBolOB B OpraHHU3ME.
ITpumeHeHne yrieBoJoB.

24. AMUHBI

Crpoenue amuHOB. Kraccudukamuss aMUHOB: TEpBUYHBIC, BTOPUYHBIE H
TpPETUYHBIC; anu(paTHICCKHE U apoMaThuIecKue. YeTBepTUUHBIE AMMOHHUITHBIC COJIH.
CrocoObl  TIOJTydeHHsI aMHHOB: B3aWMOJICHCTBHE TAJIOTCHAIKAHOB C aMMHAKOM
(mepBUYHBIE aMUHBI) WJIM aMUHaMU (BTOPUYHBIC, TPETUYHbIE aMUHBI W KAaTHUOHBI
TETpaaJKUIAMMOHUS); BOCCTAHOBJICHUE HUTPOCOCANHEHUN (TTEPBUYHbBIC AMUHBI).

®du3znyeckrue CBOMCTBA aMHUHOB. XMMHUUYECKHME CBOMCTBA aMHHOB: OCHOBHOCTh
aMUHOB (pE€akUUh C KHUCJIOTaMH; C COJIIMH METAJUIOB, OOpa3ylollnX HEPacTBOPUMBIE
TUJPOKCHUJIBI). 3aBUCUMOCTh OCHOBHOCTH aMHHOB OT WX CTpoeHus. BzaumoneiicTBue
coJiell aMMHOB CO IejodyaMu. Peakimu HyKJI€O(PUIBHOTO 3aMEIICHUs: B3aUMOJICHCTBUE
aMUHOB CO CJOXHBIMH 3HUpaMu, XJIOPAaHTHIAPHIAMH, aHTHApUIaMH (oOpa3oBaHHE
amMus10B). OCcOOCHHOCTH XMMHYECKMX CBOWMCTB aHWIMHA (peakius ¢ OPOMHOM BOJION).
['openue amuHoB. [IppuMeHEeHE aMHUHOB.

25. AmuHokuciotel. benku

AmuHokuciotel. OOmas ¢opmyna amuHokuciaor. HomeHkmarypa, wuzomepus
aAMHUHOKHCIIOT (a-, B-, y-aMUHOKHUCIOTHI). CTpoeHHEe aMWHOKHUCIOT: TJIMIMHA, aJlaHWHA,
BaJIMHA, TTyTAMUHOBOM KUCJIOTHI, JIM3UHA, CEpUHA, INCTENHA, (DeHMTIaIaHnHA, TUPO3HUHA.
Ontrueckas u3oMmMepus Ha mnpumepe anaHuHa. CrocoObl MONMYYeHHS aAMUHOKHCIIOT:
B3aMMOJICHCTBHE a-XJIOPKAPOOHOBBIX KUCIOT C aMMHAKOM; THIPOTIN3 OEIKOB.
AM@oTepHbie CBOWCTBA aMMHOKHCIIOT: B3aMMOJIEUCTBHE C KHCIOTAMH M OCHOBAHUSIMH,
oOpa3oBaHHe BHYTPEHHEW COJIM. 3aBUCHMOCTh MOHU3AIMK aMHUHOKHCIOTHI OT XapakTepa
cpenbl. ObpazoBanue nenTtuaoB. [lentuaHas (amMmuaHas1) CBS3b.

benku kak BhICOKOMOJNEKYIsIpHBIE BemecTBa. [lepBuuHas, BropuyHas U TpETUIHAS
cTpykTypa OenkoB. ['moOynsapubie U ¢ubpmwsipasie Oenku. ['maponus u aeHaTypanus
oenkoB (oOpatnmasi 1 HeoOpaTuMas). LIBeTHBIE peakiuu OEIKOB: KCaHTOIPOTESHHOBAS,
OuypeToBasi, C alleTaToM CBUHIIA. POJIb OEITKOB B )KU3HEACATEIHHOCTH.

26. 'erepoumkinyeckue coegnHeHns. HyKiIenHOBbIE KHCIOThI

Crtpoenue nupuauHa U nupposia (apoMaTUIHOCTh). PU3nUYecKre CBONCTBA MUPUIMHA U
nupposia. XHWMHYECKHE CBOMCTBA MHMPHUIWHA: OCHOBHBIE CBOMCTBA, HHUTPOBAHUE,
ruapupoBanue (oOpazoBanue nunepuanHa). CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB
nupposa co cBoicTBaMu nupuanHa. OOpazoBaHue MUPPOII-KAIIHS.

Crpoenne nupuMuauHa U nypuHa. CTpoeHUE HYKIEMHOBBIX OCHOBaHUM (LIUTO3MH,
ypalui, TAMUH, aICHUH, TyaHuH). TayToMepusi HyKJIEMHOBBIX OCHOBAHMIA.

27. CUHTETHYECKHE BHICOKOMOJIEKYJISIDHLIE BEIIECTBA

OcHoBHble TmOHATHS Xumuu BMC: MOHOMEp, CTPYKTypHOE 3BEHO, CTEIEHb
NOJMMEPU3ALINKM,  CPEIHSE  OTHOCUTENbHAs  MOJIEKyJsipHas  Macca.  Peaknuu
MOJUMEPU3AIIMM M COMOJIMMEPH3AIlUM; TMOJMKOJASH AU (TOMOTIOJIMKOHICHCALIMN U
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COTOJIMKOH/ICHCALINH ).

Hatypanpubiii kayuyk. CHHTETHYECKHE KaydyyKd: OyTaJMEeHOBBINA, TUBUHUIIOBBIM,
OyTaJueH-CTUPOIbHBIM,  XJOPONPEHOBbIH.  CTpoeHHE  BAXKHEHMIIMX  MOJUMEPOB:
MOJIUATUJICHA, TOJUIpPONuieHa, GeHondopManbIeTuAHON CMOJIbI, MOJUBUHWIXJIOPHUIA,
TesIoHa, MOJIUCTUPOIA, MOIUMETHIMETAKpWIaTa, MoJiMBUHMIALEeTaTa. CUHTETUYECKHE
BOJIOKHA: JIaBCaH, KalpoH, alleTaTHOE BOJIOKHO.
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