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ITPOI'PAMMA BCTVYIIUTEJIBHBIX I/ICT[HM IO XUMMNHU
TS TIOCTYTAIOIIMX Ha MePBEIH Kypc Ha 0aze mpodeccroHanbHOro 00pa3oBaHus B
COOTBETCTBUH C HaIIPaBIEHHOCTHIO (IIpoduiem) o0pa3oBaTeabHEIX IIPOTPaMM

CpemHero nmpogecCHOHATBEHOT0 00pa3oBaHmsl, POACTBEHHBIX IPOrpaMMaM
cneruanurera B ®T'50Y BO Ky6I'MY Munsnpasa Poccun B 2025/2026 rony

«®YHJIAMEHTAJIbHBIE U MEJJUKO-BUOJIOT'MYECKHUE
ACIHEKTbBI XUMHWUN»

I. OGnacTh npuMeHeHHs H HOPMATUBHbLIE CCLIJIKHU

[IporpaMmMa BCTYMUTEIHLHOTO UCIBITAHUS pa3padoTaHa s [OCTYIArIIUX B
OI'BOY BO KybI'MVY Munsapasa Poccun Ha o0ydeHHe 10 IpOrpaMMam BBICIIIETO
oOpa3oBaHuA: IIporpaMMamM CrhelualuTeTa Ha ocHOBe TpebosaHui DenepaibHOro
roCyIapcTBEHHOrO 00pa3zoBaTENbLHOTO CTaHAapTa cpefHero (IIOJIHOro) oOIiero
obpazosanus (npuka3 Munobpuayku Poccunt ot 17 mast 2012 r. Ne413).

[MocTynaromuii B By3 HO/DKEH [10Ka3aTh 3HAHWE OCHOBHBIX TEOPETUYUECKHX
TONOXKEHUN XHMHM KaK OQHOW W3 BaKHEHIIMX ECTECTBEHHBIX HAyK, KOTOpPBIE
JeXaT B OCHOBE HAYYHOTrO NMOHHUMAaHHS NPHPOABI, YEIOBEKa, KaK €e 4acTH; 3HaTh
OMOJIOTHYECKYIO POJib OMOreHHBIX 3JEMEHTOB, WX COEAWHEHHUH, BO3MOXKHOCTH
MpUMEHEHHUs B MEIHUIIMHE, BAUSHUE Ha 3I0POBbE UEIOBEKA;

AOGUTYpHEHT HOJDKEH YMETh TIPUMEHATh TeOpeTHUYeCKHe MOJIOXKEHNU XUMUHN
IPH PACCMOTPEHUU KJIACCOB HEOPraHMYeCKMX M OpPraHMYeCKMX BEILECTB, a TaKKe
KOHKPETHBIX COeIUHEHUN; pacKphIBATh 3aBUCUMOCTh CBOWCTB BEIIECTB OT COCTaBa
M CTPOEHUS; 3aBUCUMOCTb OMOJ0TUYeCKUX (PYHKIUNM COeNUHEHHUN OT €r0 CBOMCTB,
BBITIOJTHSITH THIIOBBIE PACUETHI M PEIlaTh COCTABIEHHbIE Ha UX OCHOBE 3aJa4u.

Ha sx3ameHe MOXHO MoJjb30BaThcs Tabnuuamu «llepuopuueckas cucrema
xuMudeckux anemeHToB M. M. Menneneeray, «PacTBOpUMOCTL OCHOBAHMM, KUCIIOT
U colielf B BoJie», « DIEKTPOXUMHUUECKUN Psii HAIPSKEHUS METAIJIOBY.

[Ipu  pemieHMHM  pacyeTHBIX  3aJad  pa3peliaeTcs  [OJIb30BaThCH
MUKPOKAJIBKYISTOPOM.

II. IIporpamma BCTYNHTEIBLHOIO HCNIBITAHHS
1. ®yHgaMeHTaNbLHbI€ OCHOBbI XHMHH



1.1. OcHoOBHbIC MOHATHS U 32KOHBbI XUMUH. OCHOBHBIE NOJI0KEHUS ATOMHO-
MOJIEKYJISIPHOT0 YYEeHH S

Atom, Mostekyia. OTHOCUTENBHAS ATOMHAsl U OTHOCUTEIIbHASI MOJICKYJIsIpHAs
maccel. KosmmuectBo Bemectsa. Monbs. MonsipHas Macca. 3akoH ABOraapo u
CJIECTBUS U3 Hero. MoJsipHbIil 006EM raza. HopmasbHsle ycinoBusi. AOCOIOTHAS U
OTHOCHUTEJIbHAS IJIOTHOCTHU raza. O0bEMHBIE COOTHOILIEHUS ra30B MIPU XUMHUYECKUX
peaKknmsIX.

1.2. Crpoenne artoma. Ilepuoguueckuii 3axkon JI.U. MeHnzgeseeBa.
XuMH4YecKas CBA3b

Mopenun crtpoenus aroma. Anpo W HYKIOHBL. Hykimabsl ¥ M30TOIBL
OnexTpoH. CTpoeHHEe 3JIEKTPOHHBIX 000JI0UE€K aTOMOB. DHEPreTHUECKUE YPOBHH U
MOJYpOBHU, AaTOMHBIE OpOUTANU. OJIEKTPOHHBIE KOH(PUTypaluu aTOMOB.
BasnienTHbI€ 351eKTpOHBI. OCHOBHOE U BO30YKJIEHHOE COCTOSIHUSL aTOMOB.

OCHOBHBIE 3aKOHOMEPHOCTH pPa3MELICHUS AJIEKTPOHOB B aTOMaX MAaJIbIX U
OO0JIBIINX TIEPUOJIOB, S-,p~, d- AIIEMECHTHI.

Ilepnoguyeckuin 3akoH. I[IpUYMHBI NEPUOJUYHOCTH CBOWCTB DJIEMEHTOB.
Ilepuonpl, rpynmsl ¥ HOATPYIIIBI B NEPUOAUYECKON cucTeMme. CBsA3b CBOMCTB
JJIEMEHTOB M HUX COCAUHEHUN C TIIOJIOKEHUEM B IIEPUOJUYECKON CHUCTEME.
Mounekynpl M XuMUYeckas CBs3b. KOBaJleHTHas CBs3b, €€ PAa3sHOBUAHOCTH U
MEXaHU3MBbI o0pa3oBaHMUsL. XapaKkTepUCTUKH KOBAJIEHTHOU CBS3U.
DIIEKTPOOTPULIATENBHOCTh. CTENEHb OKWCICHUSI W BAICHTHOCTh. MOHHas CBS3b.
Meramnuueckas cBs3b. BomoponHas cBA3b.

BemecTa MOJIEKYIIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHMUS.

1.3. ®u3uKo-XUMHYECKHE 3aKOHOMEPHOCTH MNPOTEKAHHUS XHUMHYECKHX
peakuui

Knaccudukanus XumMuieckux peakiuii B HEOPraHMIeCKOW M OpraHuYeCKON XUMUHU
10 Pa3JIMYHBIM IIPU3HAKAM: TI0O U3MEHEHUIO CTENIEHEN OKHUCIIEHUS aTOMOB, 110 YUCILY
M COCTaBY MCXOJIHBIX M OOpa3yIOLIMXCSl BEIIECTB, MO THUIYy pa3pbiBa CBS3EH, IO
TermI0BoMY 3P (DEKTy, 1o NpU3HaAKy OOPATUMOCTH.

DHepreTuka XuMUYECKUX NpeBpamieHuil. TemtoBoil 3phHeKT XUMUUEeCKol peakuu.
TepMOXUMUYECKHE YPABHEHUS PEAKIIUM.

CKOpOCTh XMMHMYECKUX peakiui. ['OMOT€HHbIE W TETEPOTCHHBIC PEaKIUH.
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM peakUuH OT pPa3IUYHbIX (HAKTOPOB.
OOpaTuMOCTh XUMHUYECKUX peakuuid. Xumuueckoe paBHoBecue. CMmelieHue
paBHOBecCHUS O] IecTBUEM pa3nnuHbIX PakTopoB. [Tpuniun Jle-1llaTenne.

1.4. PacrTBOpBI

buonoruyeckas poib pacTBopoB. MexaHu3m oOpa3oBaHUs PaCTBOPOB U UX
kiaccudukaiys. YucTeie BelecTBa U CMECH.

CnocoObl BbIpaKEHHUsI COCTaBa PACTBOPOB: MACCOBAasi J10JIs PACTBOPEHHOIO
BeliecTBa.  PacTBopbl  37EKTpOAUTOB.  OCHOBHBIE  TOJIOKEHHUS  TEOPUHU
ANEKTPOIUTUYECKON qucconnanu. CTerneHb AUCCOIUALIAH.

Jluccomuanmsl KHCIOT, OCHOBaHUU ® coyieli. CunbHbBIE H  ClIa0bIe
3JIEKTPOJIUTHI.

XUMHYECKHE CBOMCTBA KHUCIOT, OCHOBAaHMM M COJEH B CBETE TEOPUHU



ANEKTPOIUTHIECCKON aucconuanuu. Peaknuu WOHHOTO OOMEHa B BOJHBIX
PacTBOPAX AJNEKTPOIUTOB, YCIOBHS X HEOOPATUMOCTH.
KucnotHo-ocHOBHBIE B3aUMOJIEHCTBUS B pacTBOpax. AM(POTEpHOCTD.

1.5, OkHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE npouecceol, oMoJioruyeckas PoJib

Crenenp okuciaeHus. Baxkuenmme okucauTeny 1 BoccranoButen. CocTaBiieHHE

ypaBHeHHﬁ OKHUCIIUTCIBHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ MCTOAOM JJICKTPOHHOI'O
Oamanca. OKMCIUTEILHO-BOCCTAHOBUTEILHEIC PCaKIU B paCcTBOpPAX. 9J'ICKTpOJ'IH3
PaCcTBOPOB U pacCIlIaBOB.

2. XuMus 3JieMeHTOB. MeTa/ljibl 1 HeMeTaJLJIbI

2.1. Knaccupukanus HeOPraHu4ecKux coeMHeHu

Oxcupgpl, kinaccupukauus oxcuaoB. CrnocoObl  moiaydeHus OKcuaoB. UMx
(pu3ruecKre 1 XMMUYECKHE CBOWCTBA.

OcHoBaHus, UX K1acCU(pUKALKS, CIIOCOOBI TOJTYYEHUS! U XUMHYECKHE CBOMCTBA.
AM@oTepHbIe TUAPOKCHIBI.

Kucnotsl, ux knaccuukanus, crnocoObl MOJydeHHs], (PU3NUECKUE U XUMHUYECKUE
CBONCTBA.

Conu, ux knaccudukanus, cnocoObl MOJYYeHUSI U XUMUYECKUE CBOMCTBa COJIEH.
['unponus conel, ero OMOJOTNYECKOE 3HAYEHUE.

2.2. Metamibl. O01as XxapakTepucTHKa

[TonmoxeHne MeTalioB B MIEPUOIMYECKON CUCTEME XMMHUUYECKHUX ieMeHToB J[. .
MenneneeBa. OCOOEHHOCTM JJEKTPOHHOIO CTPOEHHS UX aroMoB. OOmias
XapaKTEpPUCTHKA METAJUIOB TIJIaBHBIX M IMOOOYHBIX MNOArPYNI MNEPUOINYECKON
CUCTEMBI, UX OKCHIOB M THIPOKCUIOB: KHUCIOTHO-OCHOBHBIE M OKHCIUTEIBHO-
BOCCTaHOBUTENbHbIE cBOKCTBA. O0I1IME CIOCOOBI MOTYYEHHS] METAJIOB.

2.2.1. Mertanabl riaaBusix noarpynn I u Il rpynn nepuoauveckoii cucreMbl
(5- nsIeMeHTBI)

Ctpoenue  artoMoB.  ®dusnueckue  CBOHCTBA.  XHUMHMYECKHME  CBOMWCTBA:
B3aMMOJICUCTBHE C HeEMeTa/ulaMu (TaJloreHaMH, KHCIOpPOJOM, CEpOM, a30ToM,
dbochopom, yriaeposioM, BOAOPOJOM), BOAOH, pacTBopamu KuCIOT. CoeauHEeHHS
MIEJIOYHBIX U MIETOYHO-3EMETbHBIX METAJIJIOB: OKCUIbI, TIEPOKCHUIBI, THIPOKCHUJIBI,
ruapuael, Gochunsl u kKapOuael. X XuMHUYecKue CBOWCTBA, MPUMEHEHUE B
MEIUIIMHE COCAMHCHHWN HATpUs, KaJlvs, KaJblMs Maraus. buonormueckas poib
HATPUS ¥ KaJIus, KaJbIUs U MarHusl.

2.2.2. AmoMUHMHA

Ctpoenue aroma. @u3ndeckue CBOMCTBA. XMMUYECKHE CBONCTBA aTIOMUHMUS:
B3aUMOJICHCTBHUE C HEMETAIIaMU (TajloreHaMu, KUCIOPOJ0M, CEPOid, a30TOM U
YTIEPOJIOM), OKCHIaMH, pa30aBICHHBIMU U KOHIIEHTPUPOBAHHBIMU PacTBOPaMU
KHUCJIOT (COJISTHOM, CEpHOM, a30THOM ), paCTBOpaMHU Iiejouei U kapooHaTaMu
MIEJIOYHBIX METAJIOB, BOJION. OKCU M TUJIPOKCH]T alTFOMUHUS, UX aM(POTEpHbIC



CBONMCTBA. bronornueckas poyb AJIFOMAHMUS.

2.2.3. MeTta/uibl 1060YHBIX MOATPYyNI (*/-371eMeHTBI)

OcoOenHoctu cTpoeHus ux aToMoB. OOI1ast XapakTepUCTUKa /-37IEMEHTOB.

2.2.4. Kene3o

Crpoenue atoma. XapakTepHble HOHBI M CTENIEHU OKHUCIIEHUS kene3a. Dusnueckue
CBOMCTBa. XMMHUYECKUE CBOWCTBA: B3aMMO/ICHCTBIE C HEMETaITIaMH (TaJIOTeHaAMH,
KHCJIOPOJIOM, CEpOii), pa30aBICHHBIMU M KOHIICHTPUPOBAHHBIMU PaCTBOPAMHU
KHUCJIOT (COJISTHOM, CEpHOM, a30THOM).

Oxkcun u ruapokcu xxenesza(Il), conu xeneza(Il), ux BoccTaHOBUTENbHbBIE
cBoiictBa. Okcun u ruapokcus sxene3a(lll), ux amdorepHbie cBolicTBa.

XKene3o kak OMOTEHHBIN MUKPOAJIEMEHT.

2.2.5. Mapranen

Crpoenue atoMa. XapakTepHble HOHBI, CTEIIEHN OKHCIECHUS MapraHia u
COOTBETCTBYIOIINE OKCU/IBI, THIPOKCHUIBI U CONIM. MI3MEHEHNE KUCIIOTHOOCHOBHBIX
Y OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB COCIMHEHUN Mapraiua ¢
M3MEHEHUEM CTENEeHU OKucieHus Maprania. Oxcua Mapranua(ly), ero
OKHCIIUTEJIbHBIE CBOVCTBA B KUCIION cpene. MaHraHaTsl U IEPMAHTAHATBL, X
OKHCIIUTEIIbHBIE CBOWCTBA. bHOTeHHas poip Maprasua.

2.2.6. Xpom

Crpoenne aroma. XapakTepHblE HOHBI, CTENEHU OKHCIECHHS XpoMa U
COOTBETCTBYIOIINE OKCHJIbI, TUAPOKCUIBI U COJIU. MI3MEHEHNE KUCIOTHOOCHOBHBIX
Y OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB COEIMHEHHUI XpoMa B 3aBUCHUMOCTHU
oT cteneHu okucieHus xpoma. Oxcun u rugpokcun xpoma(lll), ux amdorepHbie
cBOMCTBa. XpoMaThl U JUXPOMAThI, UX B3aUMOINPEBpPALIEHUS B 3aBUCUMOCTH OT
KHCIIOTHOCTH  cpefbl. OKUCIUTENbHbIE CBOMCTBA coeauHeHuid xpoma(VYl).
buorennas posp xpoma.

2.2.7. IluHk

Ctpoenue aroma. XMMHYECKUE CBOWMCTBA: B3aUMOJICHCTBUE IIMHKA C HEMETAJJIaMU
(xJlopoM,  KHCJIOpPOAOM,  Cepoi), ¢  BOJAOH, ¢  pa30aBICHHBIMU U
KOHLICHTPUPOBAHHBIMU PACTBOPAMHU KHUCJIOT (COJISIHOW, CEpHOM, a30THOM), €O
meouyamu. OKCHI U TUJIPOKCUT IIUHKA, UX aM(OTEepHbIE CBOMCTBA.

[{nHK KaK BaXKHEUIINN MUKPOIJIIEMEHT.

2.2.8. Menb u cepedpo

Crpoenne aroma. XapakTE€pHbBIE CTENEHU OKHUCIEHUA. XHWMHYECKHE CBOMCTBA!
B3aMMOJICCTBHE C HEMeTaJlaMu (raJloreHaMH, KHCIOPOJOM, CEPOM), KUCIOTaMHU.
buorennas poisib meau.

2.3. HemeraLiabl

[Tonoxxenne HemeTawioB B nepuoandeckon cucreme .M. Menneneena.



2.3.1. Boaopon
N3otombl Bomopoaa. CoeiMHEHUs BOJAOPOA C METa/NIaMU ¥ HEMEeTaJlIlaMHu.
[Tomryuenue Bomopoaa. Bogopos kak opraHOTeHHBI MaKpPOIJIEMEHT.

2.3.2. I'naBuas noarpynna VII rpynnsl nepuoguyveckoii cucrembl. ['asorennl
Crpoenne aromMoB. CrpoeHue Monekysl. @POU3HYECKHE CBOWCTBA TaJOr€HOB.
XVMMHUYECKHE CBOMCTBA: B3aUMOJCUCTBUE C BOAOPOJIOM, METAIIIAMU, HEMETAJIIIaMHU
(S, C, Si, P), co cnoskHbIMH BeliecTBaMH (KHCIOTaMH, COJIIMU, BOJOM, IIEI0YaMH,
OpPraHUYECKUMU COETUHEHUSIMH).

I"anorenoBogopoasl. Crpoenue Mosekyi. Puznueckue cBoicTa. CpaBHEHUE CUIIBI
raJIOTEHOBOJOPOAHBIX  KHCIOT, WX XHMHUYECKHEe cBoWcTBa. KuciaoponHsie
COCIMHEHHUS XJI0pa.

buonornyeckas poJib rajioreHoB, IPUMEHEHHUE UX COCIMHEHNUI B METULIMHE.

2.3.3. Iloarpynna kucjaopoaa

Crpoenne atomoB. Ou3nyuecKkue CBOKMCTBA, AJUIOTPOINHS KHCIOPOIA U CEPHI.

2.3.4. Kucnopon

XYMHUUYECKHE CBOMCTBA: B3aMMOJICHCTBHUE C METa/lIaMH, HEMETalIaMH, CJIO>KHBIMU
BEIIIECTBAMU-BOCCTAHOBUTEIAMH (OKCHUIAMU, TUIPOKCUIAMH, KUCTOTaAMH, COJISIMU,
OpraHUYeCKUMHU COeTMHEHUSAMU). [lomyueHne Kucmopoja B MPOMBIIIICHHOCTH U B
naboparopuu. Kuciopoa kak OMOT€HHBIN JIEMEHT, TPUMEHEHUE B MEIUIIMHE.
Bona, ee Ouonoruueckass poisib. CTpoeHue MoJiekysbl. BogopoaHasi cBsizb U €€
BIIMSIHUE HA CBOWCTBA BOAbl. KHUCIOTHO-OCHOBHBIE U  OKHUCIHUTEIBHO-
BOCCTAaHOBUTEJbHBIE CBOMCTBa BOABL. Ilepokcun Bomopoaa. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC CBOMCTBA MEPOKCHAA BOJOPOa (OKUCIEHNE HUTPUTA HATPUS,
H0/I0BOZIOPO/Ia; BOCCTAHOBJICHHE IIEpMaHTaHaTa Kallud B KHUCIOW cCperne),
PUMEHEHHE NIEPOKCUA BOJOPOJA B MEIUIIMHE.

2.3.5. Cepa

XUMHUYECKHE CBOWCTBA: B3aUMOJICHUCTBUE C METAJUIAaMH, KHUCJIOPOJIOM, XJIOPOM U
BojiopojgoM. CepoBomopon. CrtpoeHue MoJieKyiabl. DPU3WYECKUE CBOMCTBA.
[Tonyuenne  cepoBojmopona. KwucioTHele  CBOMCTBa  BOJHOIO  pacTBOpa
CEepOBOJIOPO/Ia - CEPOBOJAOPOJAHON KHUCIOTHI. OKHUCIUTEILHO-BOCCTAHOBUTEIbHBIC
CBOMCTBAa CEpOBOJOPOJIa M CEPOBOJOPOJHOM KHUCIOTHI (B3aUMOJECUCTBHE C
MeTaJlIaMH, KUCJIOPOJOM, OpOMOM (XJIOPOM), MEPOKCHUIOM BOJOPOJA, OKCHUIIOM
cepol(1Y) u cepauctoii kuciotoit). Cynbhuasl, THAPOINA3 CYTb(OHUIOB.

Oxkcun cepri(1Y).Ctpoenne monexyibl. usnyeckue cBoiictsa. [lonyuenue okcuaa
cepri(1Y).

Kucnornsie cBoiicTBa BOJHOTO pacTBopa okcuja cepbi(1Y) - CepHUCTON KHUCIOTHI.
OKHCIUTENFHO-BOCCTAHOBUTEIIbHBIE CBOMCTBAa okcuaa cepbl(1Y) u cepHucroi
KHUCIIOTHl (B3aUMOJCIHCTBUE C MeETaulaMH, KHUCIOPOAOM, OpomMoM (XJIOpoM),
MEPOKCUJIOM BOJI0poa, cepoBoopooM). Okeun cepri(Y1). CTpoeHuEe MOJIEKYIIbI.
®usnueckue cBoictBa. [lomyuenue okcupa cepbi(Y1). Xumuueckue CBOWMCTBA
okcuaa cepbl(Y1): B3auMoOJEWCTBUE C BOJIOM, BOCCTAHOBUTEIISIMU (CEPOH,
YIIJIEPOJOM, HOIUIOM KaJHsl ), TEPMUUYECKOE PA3IIOKEHUE.

Cepnas kucnora. CtpoeHnue Moiekyibl. [loydueHue cepHON KUCIOTHI (XUMH3M).



XUMHYECKHE CBOWCTBA pa30aBICHHOW CEPHOM KHCIOTHI. XHWMHUYECKHE CBOWCTBA
KOHLIEHTPUPOBAHHON CEPHOU KUCJIOTHI.
buorenHas posb cepsl, IPUMEHEHUE €€ COCJUHEHUI B MEULIMHE.

2.3.6. Moarpynna a3ora
Crpoenue atomoB. OO111ast XapaKTEPUCTUKA JIEMEHTOB.

2.3.7. A3ot

Crpoenne  Monekynbpl. Du3nyeckMe HW  XMMHYECKHE  CBOWCTBA  a30Ta:
OKHCIIUTENIbHBIE B3aUMOJCHCTBHS C METajulaMu, BOJOPOJOM; BOCCTAHOBUTEIIbHBIE
B3aUMOJEHUCTBUS C KUCIOPOAOM. CTPOCHHUE MOJIEKYJIBI.

[Tonyyenne amMmuaka. XHWMHUYECKHE CBOMCTBa ammuaka. OCHOBHBIE CBOMCTBA:
B3aMMOJECHUCTBME C BOJAOM M KHCJIOTaMH. BOCCTaHOBHUTENIBHBIE CBOMCTBA:
B3aMMOJICHCTBUE C KUCIOPOAOM, TaJIOT€HAMU, MEPOKCHIOM BOJIOPOJA, OKCHUAAMU
TSOKENBIX MeTawioB. CTpoeHHME HOHA aMMOHHs. KuCIOTHBIE CBOMCTBA COJIEH
aMMOHHMSI: B3aWMOJICWCTBHE C OCHOBAaHMSIMH, OCHOBHBIMM OKCHJIAMH, BOJOMU
(runponu3). BoccraHOBUTEIBHBIE CBOMCTBA COJIEH aMMOHMUSL.

Oxkcupel azota. [lonyuenne. @usnyeckne cBOMCTBA. XMMUYECKUE CBOMCTBA.

Okcun azota(1VY): B3auMmopeiicTBME ¢ BOJOM U IIeoYaMH  (peakius
JUCTIPOTIOPLIMOHUPOBAHNSA).

A3zortucras kucnora. Kuciaorseie cBoiictBa. HeycToOMUMBOCTh a30THUCTON KHUCIIOTBHI.
Conu a30TUCTON KHCIOTBI - HUTPHUTHL. TepMHUYECKOE pa3jI0KEHHE HUTPUTA
aMMOHHUSI.

A3zotHas xwuciora. IlosydeHue a30THOM KHUCHOTHI (XUMHU3M). XUMHYECKUE
cBoiictBa. KucnorHple cBoiicTBa. B3ammoneicTtBue ¢ BOCCTAHOBHUTCISAMH -
METAJJIAMH, HEMETAJUIAMU, CJI0KHBIMH BEILIECTBAaMHU. BiMsSHNE BOCCTaHOBUTEIBHOM
CHOCOOHOCTH  META/VIOB M KOHUEHTpAallMM  KHCIOThl Ha TIyOMHY €€
BOCCTaHOBJICHUsI. COJIM a30THOM KHCIIOTHI - HUTPATBL. TE€PMHUYECKOE pPA3TI0KEHUE
HUTPATOB.

A30T KaK BaKHEUIINM MaKpOAJIEMEHT, IPUMEHEHHE €T0 COEAUHEHNN B MEULIMHE.

2.3.8. ®ochop

dusznyeckue CcBoMcTBa.  AtoTpomnus. XHMMHYECKHE CBoMcTBa  (ocdopa:
B3aUMOJICHCTBUE C BOCCTAHOBUTENSIMU - METAJIJIaMU, BOAOPOAOM; B3aUMOJICHCTBUE
C OKHCJMTEIISIMUA - KUCIIOPOJOM, XJIOPOM, a30THOM M KOHUEHTPUPOBAHHON CEPHOU
KHCJIOTaMH.

Oxkcunpl  dochopa(lll) u (V) , docdopucras u oprodpochopHas KUCIOTHI.
Kucnornsie cpoiictBa. dochuH.

buonoruueckas ponb pocdopa, ero coeruHeHn, TpUMEHEHUE B MEAUIUHE.

2.3.9. Hoarpynna yriaepoaa
Crpoenue atoMoB. du3nyeckue CBOMCTBA. AJUTOTPOIHUS.

2.3.10. ¥Yraepon
XUMHYECKHE  CBOMCTBA. B3amMomencTtBue ¢ MeTalllaMd,  BOJOPOJOM;
B3aUMOJICUCTBUE C OKHCIHMTEISIMU: KHUCIOpOJAOM, okcujaoM yriepona(ly),



OKCUAAMH TSDKEIBIX METAUIOB, Aa30THOM M KOHUCHTPUPOBAHHOW CEpPHOU
kucinotamu. Oxcupn yriaepona(ll), BoccraHoBUTENbHBIE CBOWMCTBA. TOKCHYHOCTH
yrapHoTo Tasa.

Oxkcun yraepona(1V). ®usuueckue cpoiictBa. [lomydenue okcuaa yriaepona(ly).
XVMMHUUYECKHE CBOMICTBA: B3aUMOJECUCTBHE C BOCCTAHOBHUTEISIMH - YIJIEPOJOM,
MarHueMm. YrosbHas kuciota. KucinotHeie cBorictBa. CONM yroJbHOW KHCIIOTHI -
KapOOHATHI U TUJIPOKAPOOHATHI, UX B3aUMOIIPEBPAIICHUS.

buonornueckas poJsib yriaepoaa v €ro COEqUHEHUMN.

2.3.11. KpemHumnii

[Tonyyenue. Xumudeckrue CBOMCTBA: B3aUMOJCHCTBUE C OKUCIUTENSAMU - (PTOPOM,
KHUCIIOPOJIOM, TaJIOT€HaMU; B3aMOJIEHCTBHUE C BOJHBIMH PACTBOPAMHU IIIEJIOUEH.
Oxcun kpemuusi(1Y). KpemHueBas kuciiora, CUIUKATHI.

buorennas posb KpeMHUSI.

3. Opranuyveckasi XuMusi

3.1. BBenenne

OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOEHUS OpPraHUYECKUX coeauHeHuini A.M.
bytnepoBa. Yranepoansii ckener. Pagukan. @yHKuuoHaIbHasA rpymmna. ['omosoru u
romosiorudeckuid pan. CtpykrypHas uzomepus. CTpoeHHE 3JIEKTPOHHBIX 000JI0UYEK
atoma yriaeponaa. ['mOpumusamus opOutaneit (Sp, sz, sz). Tumnsl cBsa3el B
MOJIEKYJIaX OPraHMYECKUX BEIIECTB M CIOCOObI MX paspbiBa. TUMbl peakiuii B
OpPraHMYECKONM XHMHUU. XHMHUYECKas CBSI3b B  COCIMHEHHSIX  YIVIEPOJA.
DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS U BAJICHTHOCTD YIJIEPOJIA.

3.2. YraeBoaopoabl

3.2.1. AukaHbl

MeraH, ero cTpykTypHas Gopmysia, TETPadIPUIECKOE CTPOCHUE MOJIEKYJIbl METaHa,
3ylrubpuanzanus, Xxapakrep XUMAYECKUX CBs3ei. ['oMosiorndeckuit psii MeTaHa,
TOMOJIOTHYECKAsT ~ pa3HOCTb.  [IpOCTpaHCTBEHHOE  CTpOEHHWE  IPEAEIBHBIX
yrieBonoponoB. Homenknarypa m wnsomepuss. Pusnyeckre CBONCTBA ANKAHOB.
[IpuponHbie UCTOYHUMKU. XUMHUUYECKHE CBOMCTBA AJIKAHOB: PEAKIMU 3aMEIICHUA
(ramoreHupoBaHuE, HUTPOBAHUE); TEPMHUUECKOTO PA3N0KEHUS (KPEKUHT, TUPOIJIH3);
M30MEpU3ALNK; OKUCICHUS (TOpeHHE, MSTKOE OKHUCJIEHHE - MOJIyYeHHE CIHUPTOB,
QJIBJICTUIOB, KETOHOB U KAPOOHOBBIX KHCJIOT).

PagukanpHpli MexaHu3M peakuui 3aMmelneHus. [IpuMeHeHue mpenesbHBIX
yriieBonoponos. [loydyenue cuHTes3-raza u BOIOpOa U3 METaHa.

XUMHAYECKHE CBOWCTBA TaJION€HOIPOM3BOAHBIX  AJKAHOB: B3aUMOJICUCTBUE
rajoreHONPOU3BO/IHBIX AJIKAHOB ¢ MeTailaMu (peakuus Bropiia).

[TonsTHE O IMKITOATKAHAX.

3.2.2. AJIKeHBI

Oten (ITHIEH), €ro CTPYKTYpHas (OpMyita, ABOIHAS CBS3b, O - W JI-CBSI3H, SP°-
rubpuan3anus. ['oMmomorudeckuii psaj dtuiieHa. dusndeckue cBoiicTBa. Mzomepusi:
HM30MEpHUsl 1IEMH, U30MEPHUS TOJOXKEHUSI TBOMHON CBSI3U, YUC-, MPAHC-K30OMEPUSL.



Homenknarypa ankeHoB. XuMU4ecKue CBOCTBa ankeHOB. Hanbomnee xapakrepHbie
peaKkuMu  ATHICHOBBIX  YIJIEBOJAOPOJIOB -  pEAKUUU  3JIEKTPOPHIBHOIO
NPUCOEANHEHNS:  TAJIOTEHUPOBAHUE,  IPUCOCIUHEHUE  TaJOr€HOBOLOPOIOB,
NPUCOEANHEHNE CEPHOU KUCTOTHL, ruapaTanus. [IlpaBuno MapkoBHukoBa. Peakiuun
nojMMepusanuu. Peakiuu okucieHuss (OKUCIWUTENIW: KHUCJIOPOJ, IepMaHraHaT
Kaliusl B ILEJIOYHOM M KUCIOM cpepax, a3oTHas Kuciora). [lomydeHue ankeHoB:
JNETUAPUPOBAHUE ATKAHOB, IETUAPATALUs CIIUPTOB,
JNEruApOralOreHUPOBAHNE AJKWJITAIIOTEHUIOB, JEraJOreHUPOBAHNE
JUTaJOT€HAJIKAaHOB, TUIPUPOBAHNUE AIIKUHOB.
3.2.3. AnkaaueHbl
XHUMHUYECKOE U DJIEKTPOHHOE CTPOEHUE AJIKAIUEHOB C CONPSKEHHBIMU CBS3SAMM.
Homenknatypa u n3omepus ankaaneHoB. XMMHYECKUE CBOMCTBA: MPUCOCIUHEHUE
rajJloreHOB, TaJOreHOBOAOPOJOB, Bojoponaa. Ilomumepuszamus. OcobGeHHOCTH
ANEKTPOPHUIBHOTO TPUCOCTUHEHUSI K CHCTEMaM C COMNPSHKEHHBIMU JIBOMHBIMU
cem3simu. [lonmyuenune 1,3-Oyrammuena: u3z sranona (merox C.B. JleGenesa), u3
Oyrana u OyteHoB. [lomydyenue uzonpena. [IpuponHbIii Kaydyk, €ro CTpOCHHUE U
cBoricTBa. CHHTETUYECKHI KaydyK.

3.2.4. AnTKMHBI

OTUH (aleTUJIEH), €r0 CTPYKTypHas (Gopmysia, TpoWHas CBS3b, SP- THOPUAM3AIKSL.
I'omonornueckuit psax 3tuHa. Ousnyeckue cBorcTBa. M3omepusi: uzomepus uenu,
U30MEpHUs TIOJIOKEHHSI TPOWHOW CBA3M. HoMeHknaTypa alkMHOB. XUMHUYECKHUE
CBONCTBA AJKWHOB. Peakuun ANEKTPOPHUIBHOTO MPUCOEANHEHUS:
rajoreHUpOBAHUE, MPUCOECIUHEHUE BOAOPOAA, FaJOT€HOBOJIOPOJOB, TUApAaTAIUS.
Peakiuu monumepusanuu (oOpa3oBaHue OeH30ja, BHHMIIALETUNIEHA). Peakiumn
3aMeIeHUs, KHCIOTHBIH XapakTep aToMa BoJaOpoAa y S/2-ruOpUAM30BAHHOTO
atoma yriepoaa. Peakuuu okuciaeHus (OKHCIMTENIM: KHUCIOPOJ, MepMaHraHat
kanusg). llomydeHne — aJKMHOB:  TEPMHUYECKOE  pasjioKeHHe  (KPEKHUHT)
YIJIEBOJIOPO/IOB,  pa3jiokKeHUEe KapOuaa Kajiblusg BOAOW WM  KUCJOTOM,
JETUIPOTATIOTEHUPOBAHUE COOTBETCTBYIOIIUX TaJOT€H3AMEIICHHBIX COCIUHEHH,
JETaIOT€HUPOBAHUE MOJUTAIOT€H3aMEIIEHHBIX COEUHECHUM.

3.2.5. ApomaTuyeckue yrieBoa0poabl. ApeHbl

XVMMHUYECKOE U IJIEKTPOHHOE CTPOEHHE MOJIEKYJbl OeH305a. bens3on - nuknuyeckas
COMpsDKEHHas cucteMa. ['omosornueckuil psj 0eH30a, HOMEHKIIATypa, U30MepHsl.
XuMuueckre cBoMcTBa OeH3zosa: Peakuuu  35eKTpoQUIBHOTO — 3aMENIeHUs
(HuTpOBaHUE, cyJb(pupoBanue, rajoreHMpOBAHUE, ANKAJIMPOBAHNE
raJIOr€HOAJIKAHAMM, ~ AJKEHaMH{; alinpoBaHue). Peakumm npucoeauHeHUs
(Bomopojia, TAJIOT€HOB). XUMHYECKHUE CBOMCTBA romoJioroB OeHzona. [lonsitue o
B3aMMHOM BJMSHUM aTOMOB B apOMaTHYeCKUX yriaeBoaoponax. IlpaBuia
OpUEHTallMM B OEH30JbHOM KoJjblle. Peakuuu okucienus. CTHpon - OAHO U3
BaXHEHMILINX MPOU3BOIHBIX OEH3071a.

ITonydeHne apoOMaTUYECKUX YIIE€BOJOPOIOB B NMPOMBILUIEHHOCTH: TpUMEpa3alus
aleTWJICHa W TMPOINHHA, JAETUAPUPOBAHME LHMKJIOTEKCaHa M €ro TOMOJIOTOB,
JNETUJIPOLIMKIN3alisg TIeKcaHa, TeNnTaHa; B JIa0opaTOpuM: CIUIABJICHHE COJIeH



OE€H30MHOUN KUCIJIOTHI CO IIEJIOYaMHU.
[IpuMeHeHHe apoMaTHYECKHX YIJIEBOAOPOJIOB. B3aMMOCBS3b  HACHIIICHHBIX,
HCHACBHIIIICHHBIX U apPOMATHYECKHX YIIIEBOI0POJIOB.

3.3. Kucjiopoacoaep:kaiue opraHudeckue BelecTBa

3.3.1. Cnuptsl

Hacpliennsle  ogHOaTOMHBIE CHHUPTHL. CTpOoeHHE HACHIIIEHHBIX OJHOATOMHBIX
cnupToB. DyHKIMOHANBHAS TpyIIa, €e 3JIEKTPOHHOE CcTpoeHue. llepBuuHbIe,
BTOPHYHBIC U TPETUYHBIE cITUPTHL. HOMeHKIaTypa CliupTOB U H30MEpHS.
Bopopoanas cBsi3b U €e BIMSHUE Ha CBOMCTBA CIIMPTOB.

XUMHUYECKHE CBOWCTBA MpeAETbHBIX OJHOATOMHBIX cIUPTOB. KuciioTHBIE cBOICTBA
MEPBUYHBIX CIIUPTOB B TOMOJIOTHYECKOM PAIY, 3aBUCUMOCTh KHUCJIOTHBIX CBOWCTB
ot nonoxenuss OH-rpyIiel, a Takke OT HATUYHS 3aMECTUTENEN B YIJIEBOIOPOJHOM
panukaie. B3anmomelcTBUE OJHOATOMHBIX CIIUPTOB CO HICIOYHBIMU M JIPYTHMHU
AKTUBHBIMH  METAJUIaMH,  TaJOr€HOBOJOPOJAMH,  yYacTHE€ B  peEaKIusax
ATepUPUKAINH, OKHCIICHHS, JICTHIPATAIIUH, TOPCHUSI.

[Tomy4yeHne CHOUPTOB: THUApATAllUs AIKEHOB, BOCCTAHOBIICHHE aJbJICTHIOB U
KETOHOB, THJPOJIA3 TaJOTCHOMPOU3BOJHBIX COOTBETCTBYIONIUX AJKAHOB BOJHBIM
pacTBOpOM TIETOYH, THAPOIHM3 CJIOXKHBIX 3(PHUPOB; TONy4YeHUE OTAHOJA MPH
OpO’KEHHH TIIFOKO3bI, CHHTE3 METaHOJIa U3 BOJISIHOTO Tasa.

OTWIGHTTIUKONb W TIOUIEPUH KaK MHOTOAaTOMHble cnupThl. llomydeHue
ATUIICHTIIMKOJIS THAPOIH3OM 1,2-auranoreHnpou3BOJHBIX STaHa BOJIHBIM
PacTBOPOM IIEJIOUH, a TAKKE OKUCICHUEM STHJICHA B MATKUX yCIIOBHAX:
TOKCHYHOCTH CIUPTOB, OMOIOTHYECKAs POJIb CIIUPTOB, IPUMEHEHHE B MEIUIIUHE.

3.3.2. ®eHoBI

®enonbl. Ctpoenue dpenosoB. Homenknarypa u uzomepus. XUMHUYECKHUE CBOMCTBA
¢deHona: KHUCJIOTHBIE CBOWMCTBA, pEAKIMU DJIEKTPOMUILHOTO 3aMEIICHUS B
OCH30JIbHOM KOJIblle (HUTpOBaHUE, Cyab(upoBaHue, JCHCTBHE OPOMHON BOJbI),
peakiMi BOCCTAHOBJICHUS. B3amMHOE BIIMSHHE aTOMOB B MoJieKyJe ¢eHoa.
[Tony4yenue u npuMeHeHune GpeHoda.

3.3.3. Aupaeruabl 1 KETOHBI

Ctpoenue anberuioB U ketoHoB. KapOoHusbHas rpyta, e€ CTpoeHue.

N3omepust yriepomHon wenu, MexKiaaccoBas u3oMmepud. Dopmanplaerun u
aneTanbIerusl.

[TonyueHue: OKHUCIEHHE aJTKEHOB KHCIOPOJOM BO3[yXa B MPUCYTCTBUHU
XJOPUIOB MEIW W Najiafus, MIEJIOYHONH TuApoau3 1,l-auraioreHaakaHoB,
KaTAUIUTUYECKOE OKUCIICHHE CHUPTOB  KHUCJIOPOJOM  BO31yXa, OKHCICHHUE
MIePBUYHBIX CIIUPTOB Pa3IMYHBIMUA OKUCITUTEIISIMH, KaTaIUTUYECKOE
JNeruApUpOBaHUE TMEpBUYHBIX crnupToB. [lomydeHue areranpaeruaa peakiuei
Kyueposa, popManpiaeruia - KaTaTuTUHYECKUM OKUCIICHHEM METaHa.

CBoiicTBa anmpJeruioB: THApUpoBaHue, npucoenunenne crnuptoB, HCN, peakiun
OKUCJEHUST («cepeOpsHOTrO 3epKajia», C THAPOKCHIOM MEIu), PEaKIuu
noymMepu3anuu  (rmosiydenue mapadopMa, TPUOKCHUMETHIICHA, MapajbAeTua,



METaIbJETH/IA).

[IpumeHeHre MeTaHaIs ¥ STaHAJIA.

CtpykTypHBle (opMynbl areToHa (IIpolaHoHa), OyTaHOHA, TIOJIYYCHHE W3
BTOPHYHBIX CITUPTOB.

3.3.4. KapOoHOBbIe KHCJIOTHI

Knaccupukanuss kapOOHOBBIX  KHCJIOT. HachbllleHHbIE  OJHOOCHOBHBIE U
apomaTHueckue KapOoHOBble KuciloThl. Homenknartypa. I'omosornueckuil psn
HACBILIIEHHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OTAENbHBIE INPEACTaBUTEIH
IIPENEIBHBIX OJHOOCHOBHBIX M apOMAaTHYECKUX KHUCJIOT - MYpPaBbHHAsl, YKCyCHa,
NaJIbMUTUHOBAs, cTeapuHoBas. (OJHOOCHOBHBIE HEHACHIIIEHHbIE KapOOHOBbBIE
KHCI0THL. HoMEHKIIaTypa u nzoMepusi.

OTtaenbHbIE MPEACTABUTENN OJHOOCHOBHBIX HACBHIIIEHHBIX KAPOOHOBBIX KHUCIOT -
aKpuJIOBasi, OJIECMHOBAs, JIMHOJIEBAS, TMHOJIEHOBAsK KUCIOThl. Du3nyeckue cBoiicTBa
KapOOHOBBIX KHCIOT. KapOokcuiibHas rpymma, €€ crpoeHue. B3aumHoe BiaMsHUE
KapOOKCWJIBHOM TPYIIBI U YTJIEBOJOPOJHOrO pajuKaia. XHMHUYECKHUE CBOMCTBa
KapOOHOBBIX KHCIOT. CBOICTBA, OOYCIOBJIEHHbIE KapOOKCWJIBHOW TPYIIION:
ANEKTPOJIUTHUYECKAs AUCCOLMALINS, B3aUMOJICHCTBUE C METAUIAMH, OCHOBHBIMH U
aM(OTEpHBIMH OKCUIAMHU, OCHOBAHUSIMHU, COJSIMH, OOpa30BaHUE AHTUAPUIIOB,
B3aMMOJICWCTBHE CO  COMPTaMH, AaAMMHAKOM, pPEaKUWd  OKHCIECHHA WU
BOoccTaHOBJEeHMs. CBoMWcTBa, OOYCIIOBJIEHHbBIE YIJIEBOAOPOJHBIM  PaJUKaJIOM:
peakuny 3aMelIeHUs, IPUCOCUHEHMS, OKUCIEHUS U BOCCTAHOBIICHHS.
Oco0eHHOCTH MYpaBbUHOM KUCIIOTHI.

[TomyueHne kapOOHOBBIX KHUCIIOT: OKHCIEHHE aJIKaHOB, AJIKEHOB, apOMaTHYECKUX
yIJIEBOAOPOIOB, CIIUPTOB, aJbJIETUIOB " KETOHOB; TUJIPOJIN3
TPUTAJIOT€HONIPOU3BOIHBIX; TUPOIIU3 CIOKHBIX 3(PUPOB.

I'eneTnueckast cBsi3b KapOOHOBBIX KHUCJIOT C JAPYTMMH KJacCaMU OPraHUYeCKHX
coenuHeHuil. [I[puMeHeHrne kKapOOHOBBIX KUCIIOT, UX OUOJIOTHYECKas POJib.

3.3.5. Cinoxubie 3pupsbl. Kupbl

Cnoxuble >(pUpbl HEOPraHUYECKUX U OPTaHUYECKUX KUCIOT. CTPOCHUE CIOKHBIX
a¢upoB. Homenknarypa. @usuueckue CcBoWcCTBA. Peakius 3Tepudukanum.
OG6paTuMOCTbh peakiuu TepuduKanui. XUMUIECKHE CBONUCTBA CIOXKHBIX d(PUPOB:
TUJIPOJIN3 B KHUCJIOM M WIETOYHOM cpeaax. Kupbsl B TpupoAe, UX CTPOECHHUE,
¢u3nueckue cBocTBa, OMOIOrHYecKas pob.

XUMHUYECKAE CBOMCTBA: THUAPOJIM3 KUPOB B KHUCIOM M IICJOYHOM Cpenax,
rujporeHusanus >kupoB. I[Ipumenenue >xupoB. I[loHSATHE O CHHTETUYECKUX
MOIOIIUX CPEIACTBAX.

3.3.6. YriaeBoabl

Knaccudpukanus yrmeBogoB. Monocaxapunbl. CTpoeHHE  MOHOCAXapHIIOB.
OTkpeITEIC W TUKIWYecKHe (HOpMBI MOHOCaxapuaoB. DU3MYECKUE CBOWCTBA M
HaXO0XJICHUE B IPHPOJIC.

OtnenpHbIE TPEACTaBUTEIM MOHOCAaxXapuaOB - TIJIOK03a, (pykTo3a, pubo3a,



ne3okcupudo3a. buonornyeckas posb.

XuMHUecKue CBoiicTBa MoOHOcaxapuaoB. CBoOHCTBa, 00YyCIOBICHHBIE HAIUYHEM
TUIPOKCHIIBbHBIX rpynn. CBoiicTBa, 0OyCIIOBIEHHBIE HaJMYUeM KapOOHMIBLHON
IpYTIIIBI.

Hucaxapunapl. Caxaposa, MalbT03a, JIAKT03a, CTPOCHUE, TUAPOIN3. buonornueckas
pOJIb.

XUMHUECKHE CBOMCTBA: THIPOJIM3; pEaKIUH, OOYCIOBJICHHbIE HAIUYHEM
THJIPOKCHIIBHBIX TPYIIIL.

[Momucaxapuapl. Kpaxman wu 1memtono3a. CTpoeHHe Kpaxmana, THIPOJIU3,
Ouosiornveckass poib. [IpuMeHeHHWe TMoIMcaxapuJoB H UX MPOU3BOIHBIX.
buonoruueckas poJib.

3.4. A3oTcoaeprkaiiue OpraHuvdecKue coeuHEeHUs

Amunbl. CrtpoeHue amuHOB. AmuHorpynna. HomeHknatypa u  u30Mepus.
dusnyeckue cBoOMCTBA. XMMHYECKHUE CBOMCTBA aMMHOB: B3aMMOJCHCTBHE C BOJIOM
U KHUCJIOTaMH (OCHOBHOCTh aMHHOB), B3aMMOJICMCTBHUE C A30TUCTOM KHCIIOTOM,
ropeHve. AHWINH, KaK MPEICTaBUTEIb apOMAaTHYECKUX aMmuHOB. llonydyenue
aHWJIMHA U3 HUTpoOeH307a. XWMHUYECKHE CBOMCTBA aHWUJIMHA: PEaKIuH,
00yCIIOBJICHHBIEC HATMYUEM aMUHOTPYMIIbI, PEaKIMK B OCH30JIbHOM KOJIBIIE.
[Iprmenenne aHnIMHA.

3.4.1. AMHHOKHCJIOTBI

CtpoeHue a-aMUHOKHCIOT, kiaccudukanus. Homenknatypa u  uzomepus.
Ou3nUeCKne CBOWCTBA. XUMHYECKHME CBOMCTBA a-aMUHOKHUCIIOT: PEAKINH,
CBSI3aHHBIC C HAIMYMEM AMUHOIPYININBI; PEAKIUU, CBSA3AHHBIE C HAJIUYUEM
KapOOKCWIbHOM Tpynmnbl. OCOOCHHOCTH XMMHUYECKHX CBOMCTB aMHUHOKHCIOT,
00yCIIOBJICHHBIE COUYETAaHHEM KapOOKCHUIBLHOW H aMmuHOrpynmnbl. (OOpazoBaHue
IUIENTUI0B. bronornyeckas pojib aMUHOKHUCIIOT.

3.4.2. beiku kak 0HONOJTUMEPHI

[lepBuuHas, BTOpUYHAsI, TPETUYHAS CTPYKTYPHI OCIIKOB.

CBoiicTBa O€NKOB: TUAPOIN3, BBICATMBAHHUE, JeHATypalus. buomornyeckas poib
OEJIKOB.

3.4.3. BbIcOKOMOJIEKYISIPHBbIE COeTUHEHUS

OOmme TMOHATHA: MOHOMEpP, TMOJUMEpP, CTPYKTYpHOE 3BEHO, CTENCHb
noymMepu3anui. Peakinum monwmepu3anuu W moJMKoHnaeHcanuu. [lommmepst,
MoJIydaeMble  peakmuer  mojauMmepu3anuud  (MOJIMATUJICH,  TOJUIPOITHJICH,
NOJIMBUHWIXJIOPUA,  moiauMeTuMmeTakpuiar).  Kayaykwm.  [lpupomubeii  u
CUHTETUYCCKUE KaydyKH, BYJKAHHM3aAIUs KaydykoB. [loauMmepsl, mojgydaeMble IO
peaKIuy MoJIMKOHACH AN, DeHOIpOpMAaTBICTHIHBIE CMOJIBI.

[IpumeHeHue noaMMepoB B MEAULIUHE.

4, MeToabl NO3HAHUA B XUMHHU. XMMHUSA H KU3Hb
JlabopaTtopHast mocyza u obopynoBanue. [IpaBuna Oe3omacHOCTH mpu padoTe C



€IKUMH, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMHU ObITOBON XUMUHU.
Hayunble MeTO/bI HCCIIEIOBAHUS XUMUYECKUX BEIIECTB U MpeBpalieHuii. MeToabl
pasziesieHusl cMeceil 1 OYMCTKH BenlecTB Ornpezenenne Xapakrepa Cpeibl BOJHBIX
pactBOpoB BemiecTB. MHaukaropsl KauecTBeHHbIE peakiuyi Ha HOHBI B pacTBOpax.
Pacnio3HaBanue kaTHOHOB HaTpus U Kaius. KauecTBeHHas peakuus Ha KapOOHAT-
noH. KauecTBeHHass peakuus Ha HMOH amMMoOHMsS. KadecTBEHHbIE peakIMU Ha
cynbpua-, CyabPuT- U Cyab(aT-uOHBI.

KauecTBeHHbIe peaknuy Ha TaJoOreHUA-UOHBL. MaeHTHduKaius HEOpPraHUYEeCKHX
BEIIECTB U HOHOB.

Nnentudukamuss opraHudeckux coeauHeHud. KauecTBeHHass peakiuss Ha
MHOTOaTOMHBIE CIHUPTHI U €€ MPUMEHEHHE Js PACIO3HaBaHUS TJHIIEpUHA B
COCTaBe KOCMETHYECKHX CpeAcTB. KaduecTBEHHbIE peakIMM Ha KapOOHWIBHYIO
rpynmy (peakiusi «cepeOpsHOTO 3epKaja», B3aUMOJICHCTBHE C THAPOKCHIOM
meau(Il)) u ux npumeHeHue Mg OOHApPYKEHUS TPEACIbHBIX alIbJIETHIOB B
IIPOMBIIIEHHBIX CTOYHBIX BOJIAX.

DKCnepUMeHTAIbHBIE JOKA3aTeIbCTBA HAJTUYMS AJIbJICTUAHON U CIIUPTOBBIX TPYMI
B TJIIOKO3€.

KauectBennsie (I1BETHBIE) pEeaKIMKU HAa OCJIKH.

XuMusi U 9KOJIOTHs. XHUMHUYECKOE 3arpsi3HEHHE OKpYXarollel cpeasl U ero
HOCIIEACTBUS ISl 3I0pOBbsl yesnoBeka. OxpaHa ruapocdepbl, IOYBbI, aTMOCQEPHI,
(bropbl U (hayHbl OT XUMHYECKOTO 3arpsi3HeHus. OXpaHa OKpY KaroIle cpebl.

5. Pacuérpl no xumuyeckuM (popMyJiamM M YPaBHEHHUSAM peaKuuii

Tunbl pac4éTHBIX 32124

5.1. Pacuéthl ¢ HCTIOIB30BAHUEM MOHATUN «PACTBOPUMOCTEY, «MACCOBast J0JIs
BEILIECTBA B PACTBOPE» - pacu€Thl Macchl (00BEMA, KOJIMUECTBA BEILIECTBA)
MPOAYKTa pEeaKkilMu, €CJIU OHO U3 BEIIECTB JaHO B BUJIC PACTBOPA C OMPEACIEHHOM
MACCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA.

5.2. Pacuérel 00BEMHBIX OTHONIIEHUH Ta30B TPU XUMUYCCKUX PEAKITUSIX.

5.3. Pacuéthl KonnyecTBa BEIIECTBA, MACCHI BEIECTBA UM 00bEMA ra30B 110
M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCE WJIM O0BEMY OJTHOTO U3 YUYACTBYIOIIUX B
peaKIuy BEIIeCTB.

5.4. Pacuétsl TernoBoro 3pdexra peakimm.

5.5. Pacuétel maccel (00bEMa, KOJMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CITH
OJIHO M3 BEIIIECTB JJAHO B U30BITKE (MMEET MPUMECH).

5.6. Pacuérer maccel (00bE€Ma, KONMMYECTBA BEIIECTBA) MPOMYKTA PEAKIIUU, €CITU
OJHO W3 BEIIECTB JAaHO B BHJIE PAcTBOpa C ONPEACIEHHOM MAaCCOBOW JOJIEU
pacTBOPEHHOI'O BELIECTBA.

5.7. YCTaHOBJIGHUE MOJICKYJSIPHOM U CTPYKTypHOM  (opMysn  BellecTBa:
HaxXOXXJICHUE MOJIEKYJISIpHOH (OpMyJIbI OPraHUYECKOro BEIIeCTBA IO €ro
MJIOTHOCTH W MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WU IO
MPOJIyKTaM CrOpaHusl.

5.8. Pacuértel MaccoBoil Wiu OOBEMHOW [OJM BBIXOJIa TMPOAYKTA PEaKIUuud OT
TEOPETUYECKHU BO3MOMKHOTO.

5.9. Pacu€tpl MaccoBoil 1011 (MacChl) XUMUUYECKOTO COSAMHEHUS B CMECH.



I1l. ®opma npoBeneHNst BCTYNUTEIBLHOT0 HCIIBITAHUS

BerynurenpsHoe HCHBITAHME O XUMHM IPOBOJAUTCS B BHJIE KOMIIBIOTEPHOI'O
TeCcTUpoBaHUs. 3anaHue BkIoyaeT 50 BompocoB. Bpems tectupoBanus - 120
MUHYT.

IV. Pexomenayemasi sureparypa

JIJ1st TOTOTOBKY K BCTYMHUTEIBLHBIM HUCITBITAHUSAM MOYHO HCTIOJIB30BaTh IIIKOJIHHBIE
y9eOHUKH TI0 XUMUU (KeIaTelbHO TNPO(UILHOTO YpPOBHS) OJHHUX aBTOPOB,
HaIpumep:

1. Epemun B.B. Xummsa: 8 xmacc: [Tekct]: yuebnukx/ B.B. Epemmn, H.E.
Ky3seMmenko, A.A. Jlpo3nos, B.B. Jlyaun. - 8-¢ u3zz., - M.: Jlpoda, 2019. - 268 c.

2. Epemun B.B. Xumusa: 9 knacc: [Tekct]: yueOnux/ B.B. Epemun, H.E.
Kysbmenko, A.A. B.B. JIynun, A.A. Ipo3nos. - 8- u3zn., - M.: Jlpoda, 2019. - 246
C.

3. Epemun B.B. Xumus: Yriny6nennsiii ypoenb: 10 kmacc: [Tekcr]: yueOHUK/
B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A. lpo3nos, B.B. Jlynus. - 6-¢
usn., M.: Ipoda, 2019. - 446 c.

4.  Epemun B.B. Xumus: YraoyOnenunsiii ypoens: 11 knacc: [Tekct]: yueOHuk/
B.B. Epemun, H.E. Ky3emenko, A.A. Ipo3nos, B.B. JIyaun. - 6-¢ 3., M.: llpoda,
2019. - 477 c.

JdomosHUTE ILHASA:

1. Eropo A.C. Xumus. HoBoe ydeOHOe mocoOue ajisi MOJATOTOBKU B BY3BI.
[Tekct]: yuebHoe mocodue / A.C. Eropos. - Poctos H//1: ®enuke, 2020 - 640 c.

2.  EropoB A.C. Penmerutop mo xumuu. [Tekcr]: ydebnoe mocobue / A.C.
Eropos, H.M. MBanuenko, K.II. [llamnkas; mox oomr. pea. A.C. Eroposa. - PoctoB
H/J1: ®ennkc, 2019 - 762c.

3. Eropos A.C. Bce Turmbl pacyeTHbIX 3a/1a4 0 XUMUHU JJ1sl HOATOTOBKU K EI'D
[Tekct].- PoctroB v//1: ®enukc, 2003 - 312 c.
4, EI'D. Xumusi: TUIOBBIE K3aMeHAIIMOHHbIE BapuaHThl: 30 BapuaHToB/A.A.

Kasepuna, H.B. CBupuaenkona, M.I'. Cuactuna, C.B. CtaxanoBa; nox pexa. [1.1O.
HoOpotuna. - M.: Hartmonansnoe o6pazoanue, 2021. - 368 c. (EI'3. DUJIN -
IIKOJIE).

S. JlutBunoBa T.H. Xumus. EI'3-2011. TpenupoBounsie Tectsl PoctoB H//I:
®ennkc, 2011 - 349 c.

6. JIntBunoBa T.H. Xumusg. Tectel k EI'D. - PoctoB 0//].: ®ennkc, 2012. -284c.
1. JIutBunoBa T.H. Xumus. 3aKoHBI, CBOMCTBA 2JIEMEHTOB U UX COeIMHEHUH (3-
e uznanue). - Pocros v//1.: ®enukc, 2016. - 156 c.

HNuTepHeT-pecypcesbi:

1. ®UJIN. OtkpsiTeiit 6ank 3aganuit EI'D / Xumus. [3nexTpoHHbIN pecypc]. -
Pexum nocrymna:

http://ege.fipi.ru/os 1 I/xmodules/gprint/index.php?proj=EA45D8517ABEB35140D

OD83ET76F14A41. lata obpamenus: 28.10.2021.
2. Pemry EI'D. Xumus. [DnekTpoHHbIH pecypc]. - Pexxum moctyna: https://chem-



https://chem-ege.sdamgia.ru/

ege.sdamgia.ru.

CocraBurens: mpodeccop kadeapsl GyHIaMEHTATEHON U KITMHUYECKOW OMOXHMHH,
n.10.H., JIutBunona T.H.
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