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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma oOmieoOpazoBarenbHOM  yueOHOM  auciuruimHa [1/].01  Xumus
npelHa3HayeHa Uil HW3Y4YeHUs XHMHUM B TIPOQECcCCHOHANBbHBIX 00pa3oBaTesbHbBIX
opranuzanusx CIIO, peanuzyrommx oOpa3oBaTeNbHYIO MPOrpaMMy CpPEIHEro OOIIEro
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs IMPHU MOJTOTOBKE CHEIHMAINCTOB
cpeaHero 3BeHa 1o cnenuanbHocTu 35.02.12 CanmoBo-mapkoBoe U JaHamadTHOE
CTPOUTENHCTBO.

[Iporpamma paspaborana Ha ocHOBe TpeboBanuit I'OC COO, npeapsaBiasieMbIX K
CTPYKTYpE, COJICPKAHUIO U pe3yybTataM ocBoeHUs yueOHou nmucnuriuabl [1/1.01 Xumus,
B COOTBETCTBUU C PexoMeHpanusMu IO OpTaHW3alliy TOJyYCHHs] CPETHEro OoOIIero
oOpazoBaHmsi B TIpenesiax OCBOCHHS  OOpa30BaTENbHBIX  MPOTPAMM  CPEIHETO
npodeccuoHanbHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUSI C YUETOM
TpeOboBaHuil  (denepanbHBIX TOCYJAPCTBEHHBIX OOpa30BaTEIbHBIX CTaHAAPTOB H
noysydaemMo  npodeccud WM CHEUUAIbHOCTH  CPEJHEro  MpogeCCHOHAIBHOIO
oOpazoBanus (muceMo JlemapTamMeHTa rocylapCTBEHHOW MOJUTHKU B cdepe MOoAroTOBKU
pabounx kaapos u JIIIO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxanue nporpammsbl [1J[.01 Xumusi HanpaBiieHO HA JOCTUKEHUE CIETYIOLIUX
meJien:

* ¢dopmupoBaHrHe Yy OOYYAOIIMXCS YMEHHUS OIEHWBATh 3HAYUMOCTH XUMHYECKOTO
3HAHUS IS KXKIOTO YEJIIOBEKa;

* ¢dopmupoBaHrEe y OOYJAOIINXCS [IETOCTHOTO MPEACTABICHUS] O MUPE M POJIA XUMHH
B CO37IaHUM COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTHHBI MHUPA; YMEHHS OOBSICHITh
O0OBEKTHI U MPOLIECCHl OKPYKAIOUIEH IEHCTBUTEIBHOCTU: MPUPOJHON, COLUATBHOM,
KyJIbTYPHOH, TEXHUUYECKOU CPEIbl, — UCTOJIB3YS JIJISl ITOT0 XUMUYECKHUE 3HAHUS;

* pa3BUTHE y OOYYaIOIIUXCS YMEHUH pa3nuyarh (HakThl U OLIEHKH, CPABHUBATH OIle-
HOYHBIE BBIBOJIbI, BUJIETh WX CBSI3b C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPHUEB C
OMpEeNEICeHHOW  CHCTeMOW  IeHHOCTeW, QopMyiupoBaTb U  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;

* mpuoOpeTeHre OOYYaIOIMIMMUCS ONbITa Pa3HOOOPA3HOW MAESITENIbHOCTH, IMO3HAHUS
U CaMONO3HAHUS; KJIIOYEBBIX HABBIKOB, MMEIOLIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB JESATEIBHOCTH (HABBIKOB PEIICHUS MPOOJEM, MPUHATUS pellle-
HUM, TOHWCKa, aHaiuu3a U 00pabOTKU HMHPOpPMalUU, KOMMYHHUKATUBHBIX HaBBIKOB,
HABBIKOB M3MEPEHUI, COTPYIHMYECTBA, O€30MaCHOr0 OOpallleHUs C BEUIECTBAaMHU B
MOBCEAHEBHOM JKU3HU).

B mporpammy BKIIIOUEHO COJEp)KaHME, HAMpaBlIeHHOE Ha (GOPMHUpPOBAHHE Y CTYACHTOB
KOMITETEHLIUM, HEOOXOAUMBIX [IJIsi KAYECTBEHHOTO OCBOEHHUS MPOrpamMMbl MOATOTOBKU
crienranucToB cpeanero 3BeHa (IIIICC3) no cnenmansroctu 35.02.12 CamoBo-napkoBoe
U nasAmadTHOE CTPOUTENLCTBO Ha 0a3e OCHOBHOTO 00111er0o 00pa3oBaHuUsl.

[Iporpamma MOXKET HCITOJTH30BAThHCS IPYTUMU poQeCCHOHATEHBIMU
00pa3oBaTEeNbHBIMU OPTAaHU3ANMAMH, PEATU3YIOMUMHA O00pa30BaTEIbHYIO0 MIPOTPAMMY
cpenHero oodmiero obpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsl B Mpeaernax
ocoenust [IIICC3 mo cnenuanbHoct 35.02.12 CanoBo-napkoBoe U JaHamadTHOE
CTPOUTEIHCTBO.

B pasnene nporpammbl «Coaepkanue yueOHON AUCIUIUIMHBDY KYpCHUBOM BbIIENIECH
MaTepuay, KOTOPhIM NpU H3YYEHUHM MATeMaTHKUM Kak 0a30BOil, Tak M MNpOPUIbHOU



y4eOHOU AUCIUIUIMHBI, KOHTPOJIIO HE TIOIJICKHUT.
Pa6ouas nporpamma JQuctumumasl [1J[.01 Xumus MoxeT ObITh aganTHpPOBaHA JIJis
00y4eHUs] UHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3710poBbsi (OB3).

MECTO YYEBHOU JUCHUTIUIMHBI B YYEBHOM ITJIAHE

B yuyeOHOM mniaHe mporpaMMbl HOJATOTOBKM CIELUAIMCTOB CPEIHEr0 3BEHA I10
cneranbHocT 35.02.12 CanmoBo-mapkoBoe W JaHAMA(THOE CTPOUTENBCTBO ydeOHas
muciuminHa  [1/1.01 Xumus BxomuT B cocTaB  001eoOpa3oBaTeNbHBIX — Y4eOHBIX
JUCLUIUINH.

PE3VYJIbTATHI OCBOEHUS YUEBHOM JUCIIATIIMHBI

OcBoenune coxaepxkanus yudeOHod mucuumuimabl [1J.01 Xumus oGecrieunBaeT
JOCTHXKEHUE CTYJICHTAMM CJEAYIOIINX PE3yJIbTaTOB:

* JIUYHOCHMHDBIX:

» YyBCTBO TOPJAOCTH W YBRXCHHUS K HUCTOPHA M JOCTH)KCHUSM OTEYECTBEHHOUN
XUMHYECKOM HayKd; XHMHUYECKHM TPaMOTHOE TOBEIEHHE B MPO(HEeCcCHOHATBHOM
JESTENIbBHOCTH M B OBITY TpU OOpalleHHMH ¢ XHUMHUYECKUMHU BEIIECTBaMH,
MaTepHaJlaMH U MPOLIECCaMU;

» TOTOBHOCTh K MPOJOJDKCHHIO 0Opa30BaHWs M TOBBINICHUS KBAIM(UKAIUU B W3-
OpaHHOW TMpo(decCHOHANBbHON MNeATeTbHOCTH U OOBEKTUBHOE OCO3HAHHE PpOJIU
XUMHUUYECKUX KOMIIETEHIIUI B 3TOM;

» yYMEHHE WCIIOJIb30BaTh JOCTM)KCHUS COBPEMEHHOW XWUMHYECKOH HAyKH U
XUMUYECKUX TEXHOJOTUM [IJIi TOBBIIMIEHUS COOCTBEHHOI'O HMHTEIIEKTYaJIbHOTO
pa3BUTHUS B BbIOpaHHOU TPO(HECCHOHATBHON e TENbHOCTH;

* MemanpeomMemHuix:

» WCIIOJIb30BAaHHUE PA3UYHBIX BUIOB TO3HABATEIHLHOW AESITEILHOCTH W OCHOBHBIX
WHTEJUIEKTYalIbHBIX oOmepanuil (MOCTaHOBKHU 3ajaud, (OpMYJIHPOBAHUS THUIOTE3,
aHanW3a W CHHTE3a, CPaBHEHMS, OOOOINEHWS, CHCTEeMATH3aIlid, BBISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOMCKA aHaJOroB, (hOPMYIUPOBAHUS BBIBOJOB)
JUIS PELIEHUs] MOCTABJICHHOM 3aJlauyd, MPUMEHEHUE OCHOBHBIX METOJOB IMO3HAHUS
(HaOmrofieHNsI, HAYYHOTO OJKCHEpUMEHTAa) MJi1 H3yYeHHUs pa3IUYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMH BO3HHMKA€T HEOOXOIWMOCTD
CTaJIKUBAThCS B podeccuoHaIbHOM cdepe;

» WCIOJNIb30BAaHWE  PA3JIMYHBIX  WCTOYHUKOB Ml TONYYCHHS]  XHUMHYECKOUN
uH(popMaIui, YMEHHE OLEHUTb €€ JOCTOBEPHOCTh JI JOCTHXKEHHSI XOPOLIUX
pe3yJbTaToB B IpoheCCUOHANIBHOM cdepe;

* npeomMemHulX:

» cOpMHPOBAHHOCTH TPEICTAaBICHUA O MECT€ XMMHHU B COBPEMEHHOW Hay4HOUH
KapTUHE MHpa; [OHUMAHUE POJU XUMHUUM B (HOPMUPOBAHMHM KPYro3zopa u
(GyHKIHMOHATIBLHOM rPaMOTHOCTH YeJIOBEKa JJIsl PEeIIeHUs] MPAKTHUECKUX 3a/1a4;

» BIQJICHUE OCHOBOMOJIATAIOINIMMU XUMUYECKUMHU TOHSATHSIMHE, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMM; YBEPEHHOE TMOJIb30BAHUE XWMHUYECKOM TEPMHUHOJIOTUENH U
CHUMBOJIMKOM;



BJIa/ICHNE OCHOBHBIMU METOJIaMU HAyYHOT'O MO3HAHMS, UCHOJIb3yEMbIMU B XUMUHU:
HaOJII0JICHUEM, OTIMCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh,
OOBSACHATH PE3yNbTaThl IMPOBEJACHHBIX OMBITOB U JI€JaTh BBIBOJBI, TOTOBHOCTh H
CHOCOOHOCTH MPUMEHSATH METO/IbI TO3HAHUS MPU PEIICHUU MPAKTUYECKUX 3a/1a4;
c(OpPMUPOBAHHOCTh YMEHMSI JaBaThb KOJUYECTBEHHbIE OLIEHKM U IPOU3BOAUTH
pacyeTsl 10 XUMUYECKUM (OpMyJiaM U YPaBHEHUSIM;

BJIa/ICHUE NIPABUJIAMU TEXHUKH O€30MMACHOCTH NP MCIIOIb30BAaHUHM XUMUYECKUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh COOCTBEHHOW TMO3WUIIMM TI0 OTHOIIEHUI0O K XHMHYECKOU
uHbOpMaInK, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.



COJIEP’)KAHUE YUEBHOM JUCLIATIINHBI
EcTtecTBeHHO-HaYyuHBIN npoduis TpodeccuoOHaILHOTO 00pa30BaHUs

BBenenne

HayuHble MeTOJbl MO3HAHUSI BEIIECTB M XMMUYECKHUX sIBICHHU. Poyib 3KcriepumeHTa u
TEOpUU B XUMUM. 3HaUeHUE XUMHH Npu ocBoeHuu npodeccuit CIIO u cnenuanbHOCTEH
CIIO ectecTBeHHO-HaY4HOTO MPpOoduiis mpohecCuOHaTFHOTO 00pa30BaHusl.

1. Oprannyeckasi XumMus
1.1 Ilpeomem opeanuueckoti xumuu. Teopusi cmpoenusi Op2aHu4ecKux coeoOuHeHutl

IIpeamet oprannyeckoii xumum.IloHsTHE 00 OPraHMYECKOM BEIIECTBE U OPTaHUYECKOM
xuMud. Kparkuid o4epk MCTOpPUM PAa3BUTUS OPraHWYECKOM XHWMHUHU. Burtamusm u ero
KpyuieHre. OcCOOEHHOCTU CTPOEHUSI OPraHMYECKUX coelnHEeHHd. KpyroBopor yriepoaa B
IIPUpPOJIE.

Teopusi cTpoeHusi opranmuyeckux coeaunenni A.M. byrtaepoBa. Ilpenmnocbuiku
cozianusTeopun crpoeHust. OCHOBHBIE MOJIOKEHUs Teopuu crpoeHus A.M.byrtieposa.
XUMHYECKOEe CTPOCHHME M CBOICTBa OpraHuyeckux BeulecTB. lloHaTtue 00 wm3oMepuu.
Crioco6bl 0TOOpa)keHUsI CTPOEHUS MOJIEKYJbl ((HOpMyIbl, MOJEiH). 3HAUEHUE TEOPUHU
A.M.bytnepoBa s pa3BUTHSA OPraHUYECKOW XUMHUH U XUMUYECKUX ITPOTHO30B.
Crpoenue artoma yriepoaa. OJEKTPOHHOE O0O0JIaKo U opOuTalb, S- U p-OpOUTAIH.
OJNEeKTpPOHHBIE W AJIEKTPOHHO-Tpaduueckrue (opMyibl aromMa Yriepoja B OCHOBHOM H
BO30YKIeHHOM cocTosiHusAX. KoBaseHTHast XuMu4ecKkasi CBA3b M ee Kiaccuukaius 1mo
CIoco0y mnepekpbIBaHus opouTtaneit (o- u n-cBs3u). [lonsarue rudpuauzanuu. Pa3nuunbie
TUIIBI THOpUAU3auu U GopMa aTOMHBIX OpOUTael, B3aMMHOE OTTAIKMBAHKE THOPUAHBIX
opOuTanel U UX PACIONOKEHHE B MIPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 3HEPTHU.
['eomeTpuss MoOJIeKyn1 BEIIECTB, OOpPa30BaHHBIX aTOMaMU YIJepoAa B Pa3TUYHBIX
COCTOSIHUSIX THOpUTU3ALINH.

Kaaccupukanust opranndeckux coequHennii. Knaccudukaims opraHn4eckux BeIecTB
B 3aBHUCHMOCTH OT CTpOeHHusl yriepoaHoil nenu. [loHsTHE (QYHKIIMOHAIBHOW TPYMIIHL.
Knaccudukanus opraHnueckux BEIIECTB MO TUITY (PYHKIIMOHAIBHOMN TPYIIIIHI.

OcHOBBI HOMEHKJIATYPbI OPraHN4YecKHuX BewiecTB. TpuBuanbHbIe
Ha3BaHMs.PaloHanbHass HOMEHKIIATypa Kak npenmectseHHuna HoMeHknatypsl [TUPAC.
Homenkmarypa  [UPAC: mpunmumbel  o0pa3oBaHHWs  Ha3BaHWUW,  CTAPIIMHCTBO
(GYHKIIMOHANBHBIX TpyMI, HUX O0OO3HaueHHe B Tmpepukcax u cyddukcax Ha3zBaHUUN
OpraHUYECKUX BEILECTB.

Tunel XUMHYECKHX CBsi3eH B OPraHMYeCKMX COCAMHEHHAX M CHOCOObI HX
pa3psiBa. Kitaccugukanusi KOBaJI€HTHBIX CBA3€H MO 3JIEKTPOOTPHUIIATEIEHOCTH CBSI3aHHBIX
aTOMOB, CIIOCO0Y TepeKphIBaHUS OpOUTael, KpaTHOCTH, MeXaHu3My oOpa3zoBanus. CBs3b
MPUPOJBl XUMHUYECKON CBA3W C THUIIOM KPUCTAJUIMYECKOW PEHIETKH BELIECTBA M €ro
bu3nueckuMu CBOMCTBaMH. Pa3pbhiB XMMHUYECKON CBSI3M Kak Ipollecc, OOpaTHBIA ee
oOpazoBaHuio. ['OMOTUTHUECKM W  TETEPOJIMTHYECKHM  pasphiBbl  CBA3CH, HX
COTIOCTaBJICHHE C OOMEHHBIM U JIOHOPHO-AaKIIEITOPHBIM MEXaHHU3MaMHU MX OOpa30BaHUA.



[TonsiTue cBOOOTHOTO paguKaia, HyKIeO(PMIBHON U IEKTPOOUIEHON YaCTHIIHI.

Knaccudpukanus peakumidi B opraHudecko xumum. [[oHsATHE O THUIAX U MEXaHU3Max
peakuuii B opranndeckod xumuu. CyOctpar u pearent. Kmaccudukamus peakuuii mo
U3MEHEHHUIO B CTPYKType cyOcTpara (IpHUCOeIMHEHHUE, OTIICIJICHHE, 3aMeIleHUue, HU30-
Mepu3alus) W TUIy peareHTa (paauKajibHble, HYKICO(WIbHBIC, 3JIEKTPODUIbHBIC).
Peakuun npucoenuuenus (Ayn, Ag), mumunupoBanus (E), 3amemenus (Sg, Sy, Sg),
u30Mepu3alMi. Pa3HOBHJIHOCTM  peakuMid  KaXAoro TUIA: TUAPUPOBAHUE H
JNErHIpUPOBaHUE, TAIOTEHUPOBAHNUE U JErAJIOT€HUPOBAHNE, THApAaTALUs] U AeTuapaTalus,
TUAPO-TaJOr€HUPOBAHUE 17} JNETUAPOraIoreHUPOBAHUE, NOJIMMEPHU3ALIUS 17}
MOJIMKOHJICHCAIIUSI, TTeperpynnupoBka. OCOOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEeaKUHil B OPraHNuYECKON XMMUHU.

CoBpeMeHHBIE IPEACTABJICHUS 0 XHMUY€CKOM CTPOCHMH OPraHMYeCKUX BelleCTB.
OcHOBHbIE HampaBieHUs pa3BuTUs Teopur cTpoeHuss A.M.byrnepoa. WM3omepus
OPraHMYECKUX BEUIECTB U €€ BUIbl. CTPyKTypHas U30MEPUS: MEKKIIACCOBASI, YIJIEPOJIHOTO
CKeJIeTa, TOJIOKEHUSI KPaTHOM CBsI3W M (PYHKUMOHAIBbHOW rpynmbl. [IpocTpaHcTBeHHas
U30MEpUs: TeOMeTpuYecKkass M onrtudeckasd. [loHATHE acMMMETPUYECKOTO LEHTpA.
buosiornueckoe 3HAYEHHE ONTHYECKOM H30Mepud. B3anmHOE BIHMSHHE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX BEIIECTB. DJIEKTPOHHBIE A(P(HEKThl aTOMOB U aTOMHBIX TPYIII B
OpraHMYECKUX MoJieKynax. WHAYKIMOHHBIN 3P ¢eKT, MOI0KUTEIbHBIA U OTPULIATEIbHBIN,
ero ocooeHHocTr. Me3omepHsbiit 3¢ hexT (3hdexT conpspkenus), ero 0COOCHHOCTH.
Hemoncmpayuu

Konneknuu opranudyeckux BewmecTB (B TOM UMCIE JIEKAPCTBEHHBIX IpENapaTos,
Kpacuteseil), MaTepuayjioB (MPUPOJHBIX M CHHTETHYECKMX KAay4dyKOB, IIJIaCTMAcC H
BOJIOKOH) Y U3JIeJIMI U3 HUX (HUTEH, TKaHEH, OTIEIOYHBIX MaTEPUAJIOB).

Mopaenu monekyn CHy, C,Hy, CH,, CsHg, CH 3OH — mapoctepkHeBble U 00ObEMHBIE.
Mopenu oTTaJIKUBaHUS THOPUIHBIX OpOUTaIel C TOMOUIBIO BO3AYIIHBIX IIAPOB.
B3anMopeiicTBue HaTpus C 3TAaHOJOM W OTCYTCTBHE B3aWMOJECHCTBUSA C AUITHIIOBBIM
ahupom.

OnbIThI, MOATBEPKAAIOIINE HATUUYKUE (QYHKIIMOHAJIBHBIX TPYNN Y COSAUHEHUN pa3IMYHBIX
KJIACCOB.

Jlabopamopnuiit onvim

W3roToBieHne MoAelieid MOJIEKYJl — IPEACTABUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX
COEIMHEHUMN.

Ilpakmuueckue 3anamusi.

OOHapy>keHue yriiepoja 1 BOJOpO/ia B OPraHMuECKOM COCIMHEHHH.

OobHnapy>xenue rajgoreHoB (rmpoba beinpmTeitna).

1.2. IlpeodenvHuie yene000poovl
T'omonornyecknii psajg aakaHoB. [lonstue o0 yriaeBomopoaax. OCOOEHHOCTH CTPOEHUS
IPENEbHBIX YIIIEBOJOPOAOB. AJIKaHbl KaK MPEACTABUTEIN NPEIEIbHBIX YIJIEBOJOPOAOB.
OJIIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa WU JPYTHX AJIKAHOB.
["'omonornyeckuit psan u uzomepus napadguaos. HopmanbHOe U pa3BETBIEHHOE CTPOEHUE
yriepoaHou nenu. HomeHkiarypa ankaHOB M alKWIBHBIX 3aMmecTurened. Pusndeckue
CBOMCTBA aJIKaHOB. AJIKaHbI B IPUPOJIE.



XuMHMYeCKHe CBOMCTBAa  aJKaHOB. PeakiuuSg-THNa: rajloreHupoBaHHE(padOThI
H.H.CemenoBa), nutpoBanue no KonoBasioBy. MexaHu3m peakiuu XJIOPUPOBAHUS aJlKa-
HOB. Peakiuu neruapupoBaHus, TOPEHHUs, KaTAIUTHYECKOTO OKMCIEHHUs ainkaHoB. Kpe-
KUHT aJIKAaHOB, PA3JIMYHbIC BUJIbI KPEKUHTA, IPUMEHECHUE B TPOMBINUIEHHOCTH. [Inponus u
KOHBEPCHUS METaHa, U30MepU3alusl aJKaHOB.

IIpumeHenne M cnoco0bl mMoaydYeHMss AaJKaHOB .OO0JacTM NPUMEHEHUs AaJIKaHOB.
[IpomblliieHHBIE CLTOCOOBI MOJYYEHHUS aJTKaHOB: MOJIYYEHUE U3 MPUPOJHBIX UCTOUYHUKOB,
KPEKHUHT TMapaduHOB, MOJYYCHUE CHHTETHUYECKOTO OCH3WHA, ra3uduKamus yIiisl, THIPH-
poBaHue ajkaHoB. JlabopaTtopHbie cocoObI MOMYYEHHs aJIkaHOB: cuHTe3 Bropua, aexap-
OOKCHIIMPOBAHUE, TUIIPOJIN3 KapOuia aTtOMUHHUS.

Hukaoankanbl.'omosiornueckuii pan U HOMEHKJIaTypa LUUKJIOAJIKAaHOB,UX
obmasipopmyna. ITloHsiTHE © HampsHKEHUW TUKIA.  V3omepwsi  IHMKJIOATKAHOB:
MEXKKJIaccoBasi, YIJIEPOJAHOIrO CKenera, reomerpuueckas. llomyuenue u ¢usznueckue
CBOMCTBa IMKJIOAJIKa-HOB. XMMHUYECKHUE CBOMCTBA LUKIOAIKaHOB. Crnenuduka CBONUCTB
LIMKJIOAJIIKAHOB C MajblM pa3MEpoM IUKJA. Peakuuu NpuCOEOUHEHHUS M PATUKAIBLHOIO
3aMElICHNs.

Jemoncmpayuu

Mopenu MoJieKyJd MeTaHa, PYTruX ajKaHOB, Pa3IMYHBIX KOHGOpPMAIMA IUKIOTeKCaHa.
PactBopenue napaduna B OEH3UHE U UCTIAPEHUE PACTBOPUTEINS U3 CMECH.

[InaBnenue mnapaguHa H €ro OTHOIIEHHE K Bojae (PacTBOPHUMOCTbH, IUIOTHOCTD,
CMa4MBaHUE).

Paznenenne cmecu O€H3MH—BO/A C IOMOIIBIO AEIUTEIbHON BOPOHKH.

['openue ™erana, npomnaH-OyTaHOBOM cMecH, NapapuHa B YCIOBUAX H30bITKA U
HEJOCTaTKa KUCIOPOa.

B3peiB cMecn MeTraHa ¢ BO3AyXOM H XJIOPOM. BoCCTaHOBIEHHE OKCHIOB TSKEIBIX
METaJuIOB NnapaduHOM.

OTHollIeHHEe LMKJIOTeKCaHa K OpOMHOM BOJIE M pacTBOPY MepMaHraHaTa Kajusl.
Jlabopamopnvie onvimoi

N3roroBneHne MoAENEN MOJIEKYJ AJIKAHOB Y FaJIOT€HAJIKaHOB.

H3rorosnenne napapuHUpPOBaHHON OyMaru, UCIIBITAHUE €€ CBOMCTB: OTHOILIEHUS K BOJIE U
KUpaM.

OOHapykeHue BOJABI, CaXH, YIJIEKUCIOro ra3a B TMPOAYKTaX TOPEHUS CBEYH.
O3HaKOMJICHHE CO CBOMCTBaMH TBEpIbIX Napa(UHOB: IMJIaBICHUEM, PACTBOPHUMOCTBHIO B
BOJAE U OpPraHWYECKUX PACTBOPUTENAX, XUMHUYECKONM HWHEPTHOCTHhIO (OTCYTCTBUEM
B3aUMOJICUCTBUS ¢ OpPOMHOW BOJIOM, pacTBOpaMu IE€pMaHraHaTa KaJlds, THUIPOKCHIA
HATPUs U CEPHOM KUCIIOTHI).

Ilpakmuueckoe 3anamue

[TonyuyeHne MeTaHa M M3y4YEHUE €ro CBOWCTB: TOPEHHUS, OTHOIICHUS K OPOMHOM Boje U
pacTBOpy NEpMaHraHaTa Kajusl.

1.3. Dmunenosvie u oueHosvle y21e6000poobl
Tomonornyeckuii psii aJKeHOB. OJICKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE

MOJICKYJIbI JTHJICHa W ainkeHoB. ['omonorunueckwii psm u obOmas ¢Gopmynia amKkeHOB.
M3omepuss ITUIEHOBBIX  YIJIEBOJOPOJOB: MEXKKIIACCOBAs, YIJIEPOJHOIO  CKEJIETa,



MIOJIO’KEHUSI KpaTHOU CBsI3H, TeomeTprudeckasi. OCOOEHHOCTH HOMEHKIIATYPhl STHIEHOBBIX
YTJIEBOJIOPOJIOB, HA3BAHUS BAXKHENIINX pauKaioB. @U3nUecKre CBOMCTBA aJKEHOB.
XuMHYecKHe CBOMCTBA aJKEHOB. DJICKTPODWIBHBIA XapakTep peakiui, CKIOHHOCTh K
peakuusM MPUCOEANHEHUS, OKUCIICHUS, TosnMepu3aiuu. [IpaBuiio MapKoBHMKOBaA U €ro
JJIEKTPOHHOE O00OCHOBaHHWe. Peakuuu TamoreHupoBaHUs, TUAPOTAJIOTCHUPOBAHUS,
ruaparaiuu, ruapupoBanud. Mexanusm — Ag-peakuuil.  I[loHdatue o  peakuusax
nonumepusanuu. ['opeHne ankeHoB. Peakiium OKUCIEHUs B MATKHX U JKECTKUX YCJIOBUSX.
Peakuust Barnepa u ee 3HaueHuwe aisi OOHAPYKEHUS HEMPEAETBHBIX YIIEBOJOPOAOB,
IIOJIYYEHHSI TIINKOJIEH.

IIpumeHeHue 1 CIOCOOBI MOJYy4YeHHUSI AJIKEHOB. VICIIoIp30BaHNE BRICOKOW pEaKIIMOHHOM
CIIOCOOHOCTH aJKEHOB B XHMHYECKON MPOMBINUICHHOCTU. [IpuMeHeHue »sTuieHa u
nponuieHa. [IpoMblnieHHbIe CIOCOOBI TOTYYEHUS aJKEeHOB. Peakiiuu neruapupoBaHus U
KpPEKHHTa alkeHoB. JJabopaTopHbie cIOcOObI MOTYYESHHSI aTKEHOB.

Aakannenbl. [loHsTne W Kiaccupukalus TUEHOBBIX YTIIEBOAOPOJOB IO B3aHUMHOMY
pPACIOJIOKEHUIO KpaTHBIX CBsizell B Mousekysie. OCOOEHHOCTH BJIEKTPOHHOTO U
IPOCTPAHCTBEHHOI'O CTPOEHUSI COIPSIKEHHBIX JHEHOB. lIoHATHE O T-3JIEKTPOHHOM
cucteme. HomeHkiatypa 1MEeHOBBIX YIiIeBOAOPOI0B. OCOOEHHOCTH XMMHUYECKUX CBOMCTB
CONPSDKEHHBIX JIMEHOB KakK CJIEACTBHE HX DJIJIEKTPOHHOro crpoeHus. Peakumn 1,4-
npucoenuuenus. Ilomumepuzanust  aueHoB.  CrnocoObl  MOJYYEHUST  JIMEHOBBIX
yriaeBoiopoaos: pabotsl C.B.JIebenera, neruaprupoBanue aaKaHOB.

OcCHOBHBIC NOHATHSI XHMHHM BBICOKOMOJIEKYJ/ISIDHBIX COeIMHEHUIl (Ha mnpuMepe
MPOAYKTOB NOJIMMepHU3aluu AJIKeHOB, aJIKaJMeHOB " 170.4
rajoreHnpou3BoaHbIX).MoHoMep,

NOJINMEP, PeaKUurs MOIUMEPU3ALNH, CTENEHD MOTUMEPHU3ALUHU, CTPYKTYPHOE 3BEHO. THUIIBI
NOJINMEPHBIX LIETIEH: INHEWHbIE, PA3BETBIICHHBIE, CIIUTHIE. [IOHATHE O cTepeoperyIapHbIX
nonumepax. Ilomumepsl TepMoOIUIaCTUYHBIE W TepMoOpeakTuBHbIE. [IpencrtaBineHue o
njacTMaccax M anactomepax. [1oamaTuineH BBICOKOTO U HU3KOTO JAaBJIEHHUs, €r0 CBOMCTBA
n npuMmenenue. Karaimsaropsl [lurnepa—Harra. [lomunponwien, ero nmpuMeHeHUE M
cBoiictBa. ['amoreHconepskamque mnoauMepsl: TedyoH, NoauBMHMWIXIOpUA. Kayuyku
HaTypaidbHbli © cuHTeTHdeckue. Cononumepsl (OyTaAMEHCTUPOIBHBIM  KayuyyK).
Bynkanuzanus kayuyka, pesuHa 1 500HUT.

Jemoncmpayuu

Mopenu MOJIEKYJl CTPYKTYPHBIX M ITPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB M AJKaJUEHOB.
Komnexuus «Kayudyk u pe3uHay.

JHenonumepuzanus kayuyka. CryiieHue MJIEYHOTO COKa KaydyKOHOCOB (Moisioyasi, OJy-
BaHYUKOB, (hUKyca).

Jlabopamopnvie onvimoi

OOHapykeHue HenpeneIbHbIX COSAMHEHHH B KepocuHe, ckunuaape. O3HAKOMIIEHHE C
oOpasllaMi TOJIMATWIIEHA W MoJunponuieHa. Pacrno3HaBanue o00pa3loB alKaHOB U
AJIKEHOB.

Ilpakmuueckue 3anamusn

[TonyuyeHue >THIIeHA IETUIPATAlUEN STHIOBOTO CIIUPTA.

B3aumopeiictBue sTuieHa ¢ OpOMHOM BOJOM, pacTBOPOM TI€pMaHTraHaTa Kajus.
CpaBHEHHE IIJTAMEHHU ATUJICHA C IJIJAMEHEM ITPEIEIIbHBIX YIJIEBOJOPOAOB (METaHa,
nponaH-OyTaHOBOM cMecH).



1.4. Ayemunenosvle y2ne6000poobl
I'omosioruveckuii psigi aJKHHOB .JJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE
aleTWICHa W JAPYTHX alKWHOB. ['omomormueckuii psim w oOmas (Gopmyia aaKWHOB.
Homenknatypa aneTwieHOBBIX yrieBoIOpoaoB. M3omepus mexkiaccoBas, yrJiepoaHOTO
CKeJIeTa, MOJI0KEHUS KPATHOM CBA3H.
XuMUYecKHe CBOMCTBA M NpUMeHeHHe AJKMHOB .OCOOCHHOCTH  peakiui
IIPUCOEAUHEHHNSI 110 TPOWHOU yriepoa-yrieponHon cssasu. Peakuus Kydeposa. [IpaBuno
MapkoBHMKOBa TNPUMEHHUTEIBHO K aneTuieHaMm. [loaBMKHOCTH aroMa BOAOPOJA
(kucjoTHBIE CBOMCTBAa ankuHOB). OkxucineHue ankuHOB. Peakiusi  3eIUMHCKOTrO.
[IpuMeHeHnE alleTUIIEHOBBIX YriaeBo0po10oB. [lonuBrHMIAETAT.
IMonyyenne ankuuoB. [lomydenwe amerwsieHa TUPOIU3OM METaHA W KapOWTHBIM
METOOM.
Hemoncmpayuu
Mogenu MoJIeKyIIbl alleTUIIEHAa U IPYTUX AIKUHOB.
[Tomyuenne anermnena u3 KapOuja Kanmblusl, O3HAKOMJICHHE C (PU3MUYECKUMH U
XAMUYECKUMH  CBOWCTBAMM  alIETUJIEHA: PAacCTBOPUMOCTBIO B  BOAE, TOPECHUEM,
B3aUMOJICCTBHEM C OPOMHOW BOJIOM, pacCTBOPOM NepMaHranara kanus, conamu menu (I)
u cepedpa.
Jlabopamopmnuiii onvim
N3roroBneHne MoAenen MOJIEKYJ AIKWHOB, UX U30MEPOB.

1.5. Apomamuueckue y2ne8000poobl
I'omonoruyeckuii psix  apeHoB. beH30n1 Kak npeAcTaBUTENb apeHoB. PasButne
MPEACTABICHU O cTpoeHNH OeH301a. COBpeMEHHBIE TIPEICTABICHUS 00 SJIEKTPOHHOM H
POCTPAHCTBEHHOM CTpoeHuH OeHzosa. (OOpa3oBaHUME apPOMATHYECKOW T-CUCTEMBI.
["omonoru 6eH3oi1a, UX HOMEHKIJIATypa, oo1as popmyna. Homenkmnarypa st Au3aMeHHbIX
IPOU3BOAHBIX OCH30J1a: Opmo-, Mema-, napa-pacrookeHue 3aMmecTureneil. Puznyeckue
CBOWCTBA apEHOB.
XuMuyeckue cpoiicTBa apeHoB. [Ipumepnl peakiuil 37IeKTpOOHIBHOTO 3aMEIICHUS:
raJIOrTeHUPOBaHUs, ANKWIMpoBaHus (karamuzaropsl Ppunens—~Kpadrca), HUTpoBaHMUS,
cynbpupoBanus. Peakuuu TruApupoBaHHA U TNPHUCOCAUHEHMS] XJopa K OeH30iy.
Oco0eHHOCTH XMMHYECKUX CBOMCTB rOMOJIOroB OeH3osa. B3aumHoe BIusHUE aTOMOB Ha
IpUMEpPE TOMOJIOTOB apeHoB. OpHeHTalMsl B pPEaKIUsAX 3JIEKTPOPUIBHOTO 3aMEIICHHUS.
OpuentanTsl I u II pona.
IIpumeHenne u moJuydyeHue apeHoB. [IpuponHbIE HMCTOYHUKH apOMaTHYECKUX
yII€BOJIOPOAOB. ApoMaTH3alusl aIKaHOB U IIUKIIOATKAHOB. AJIKMUIIUPOBaHUE OEH307Ia.
Hemoncmpayuu
[TapocTepkHeBbie 1 0ObEMHBIE MOJIEIN MOJIEKYJT O€H30J1a U €ro roMosoroB. Pa3aenenue
cMecu 0eH30J—BOJia ¢ MOMOIIBIO JEIUTEIbHOW BOPOHKHU. PacTBopsitomias crmocoOHOCTh
OeH30J1a (AKCTPAKIUSI OPraHUYECKUX M HEOPraHMYECKUX BELIECTB OEH30JI0M U3 BOJHOIO
pacTBopa ioja, KpacuTesel; pacTBOpeHHe B OEH30JIe BEIECTB, TPYIHOPACTBOPUMBIX B
BOJIe (Cephl, OEH30MHOM KHUCIIOTHI).
['openue Genzona. OTHoLIEHNE O€H307a K OpOMHOI BOJIE, pacTBOPY MepMaHraHaTa KaJus.
[Tomyuenue HUTpOoOEH30MA.



Os3HakomiieHHEe ¢ (U3HYECKUMH CBOWCTBAMH apOMATHUYECKUX  YTIEBOJIOPOJOB C
ucrnonb3oBaHueM pactBopureiast «CosbBeHT». M3roToBneHne W HCIOJNIBb30BaHUE
pocTeiIero npubopa s XxpomMatorpaduu.

[Tomyuenue GeH3ona nexkapOOKCUIMpPOBaHUEM OeH30MHON KuciaoThl. Ilomyuenue u pac-
CIIOCHHE AMYJIbCUU OeH3oa ¢ Bojod. OTHomeHe OeH301a K OpOMHON BOJIE M PacTBOPY
HepMaHraHaTa Kajusl.

1.6. Ilpupoonvie ucmouHuku y21e6000p0008
He¢g1b. Haxoxnenne B mpupone, coctaB u (puznyeckue cBorcTBa HepTU. TOIrHMBHO-
sHepreTudeckoe 3HaueHue HedTu. [IpomeinuieHHas nepepadorka HedTu. Pexktudukaius
He(dTH, OCHOBHbBIE (DpAKIMU €€ pa3/ieJieHus, X UCIoJib3oBaHue. BropuuHas nepepaboTtka
HepTenpoAyKkToB. Pektudukamus MasyTa 0OpH YMEHBIIEHHOM JaBieHuH. Kpekunr
HedTenpoaykToB. Pasnmuunbie Buabsl kpekunra, padotel B.I.Illyxosa. M3omepusarus
JIKAaHOB. AJIKUJIMPOBAHUE HEMPEAENbHbBIX YIIIEBOA0PO0B. PudopMuHr HedrenpoayKToB.
KauectBo aBTOMOOMIIbHOTO TOMIIMBAa. OKTAaHOBOE YHUCIIO.
IIpupoanbiii M mnomyTHbIA HeTAHOM ra3bpl. CpaBHEHHE COCTaBa MPUPOJHOIO U
NOMYTHOIOra30B, UX MPAKTUYECKOE UCII0Ib30BaHHUE.
Kamennbiii yroab. OCHOBHBIC HallpaBJICHUS MCIOJb30BAHUS KAMEHHOTO  YTJIS.
KokcoBaHne KaMEHHOTO yIis, BaXKHEHIIME MPOAYKTBI JTOro Ipouecca: KOKC,
KAMEHHOYTOJIbHAsl CMoOJia, HajacMosibHass Boja. CoeauHeHus, BbIAEISEMBIE U3
KAMEHHOYTOJIBHOM CMOJIBI. [IpoayKThl, mosrydyaeMble U3 HaACMOJIBHON BOJBI.
DKOJIOTMUECKHE  aCleKThl J00bUM, TMepepadOTKM U HUCIOJIb30BAHUS  TOPHOYHUX
MCKOMaEMBbIX.
Jemoncmpayuu
Komneknust «IIpuponHble UCTOYHUKH yIiIeBOAOPOAOB». CpaBHEHHE IMPOLIECCOB TOPEHUs
HedTH U mpupoaHoro raza. OOpazoBaHue He(TSHOW MIIEHKHM HA IMOBEPXHOCTU BOJIBI.
Karanutudeckuit KpekuHT nmapaduHa (Miau KepoCcHuHa).
Jlabopamopnvie onvimoi
OmnpeneneHve HaJIUuus HEMPEACTbHBIX YIJIEBOJOPOAOB B O€H3MHE M KEPOCHHE.
PactBOopuMOCTh pa3nuuHbIX HEPTENPOAYKTOB (O€H3MHA, KEPOCHHA, AU3ETHLHOTO TOILIMBA,
Ba3euHa, napaduHa) Ipyr B IpyTe.

1.7. I'uopokcunvrvle coeounenust

Crpoenne u kiaaccupukanmsa cnuproB. Kraccupukauus COUpTOB IO TUITY
YTJIEBOJAOPOJHOIO paaMKalla, YUCIY THAPOKCWIBHBIX TIPYIII M TUIy aTOMa YIJIepoja,
CBA3aHHOTO C TUAPOKCHJIBHOM IpyNNol. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE
THUAPOKCUIIBHON Tpynnbl. BnusHue cTpoeHHss COuUpTOB HAa UX (U3MUECKHE CBOMCTBA.
MexmouteKyisipHas BOAOPOAHAs CBA3b. | OMOJIOrH4ECKUI Pl IPEIEIbHBIX OJHOATOMHBIX
cnupToB. M30Mepusi 1 HOMEHKJIaTypa ajIkaHOJIOB, MX oOw1as popmyia.

XuMHUYecKHe CBOIiCTBA aJKaHOJIOB. PeakimoHHas CIOCOOHOCTh  MPECIbHBIX
OJIHOATOMHBIX crUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OPIraHMYECKHX H
HEOPTraHWYECKUX COCIUWHEHHH, coxepxkammx OH-rpynmy: Kuciaor, OCHOBaHM,
aMm(pOTEepHBIX COENMHEHUN (BOABI, CUPTOB). Peakiuu, NMOATBEp)KIAIOLINE KHCIOTHBIE
CBOMCTBA CHUPTOB. Peaknum 3amenieHus TMAPOKCUIIBHOM Tpynmbl. MexmonexkynspHas
JeTUapaTanus CIUPTOB, YCJIOBUA OOpa3oBaHHsl TPOCTHIX 3¢GupoB. CroxHbe 3(UPHI



HEOPraHWYECKUX M OPraHMYECKUX KHUCJIOT, peakiuu stepudukanuu. OKHCIEeHHE U
OKHUCJIUTENBHOE JETHIPUPOBAHNUE CIIUPTOB.

Cnoco0bl moJiy4eHHMsi CHMPTOB. ['MIpOJM3 TraJoOreHaJKaHOB. [‘maparanus aikeHOB,
yCIIOBUS ee MpoBeeHus. BoccTanoBneHe KapOOHUIBHBIX COCIMHEHHH.

OTtaenbHBIE NMPEICTABUTENH AJKAHOJOB. METaHOM, €ro NPOMBINUICHHOE MOJTYYEHUE U
IPUMEHEHNE B POMBIIUIEHHOCTU. buonornyeckoe aeiictsue mertanona. Crneuuduyeckue
CIOCOOBI MIOJYYEHUS 3TUIIOBOIO crupTa. PU3NOIOTNYECKOE JEHCTBUE ITAHOIA.
MHoroaromublie cnMpThl. IM3oMepns © HOMEHKnaTypa IpPEACTABUTENEH JBYX-U
TpeX-aTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOTOQTOMHBIX CITUPTOB, UX
KaueCTBEHHOE OOHapykeHue. OTIENbHbIE MPENCTABUTENN: ATHICHIVIMKONb, TJIULEPUH,
CIOCOOBI X MOJIyYEHUs], IPAKTUYECKOE IPUMEHEHHE.

@®eHos1. DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTpoeHue ¢eHona. B3anmmHoe BiIusHHE
apOMaTUYECKOI0 KOJIbIA U THIPOKCUIBHOUN IPYIIIIHI.

XuMuyeckue cBocTBa (peHona Kak (PyHKIUsS €ro XMMHYECKOro cTpoeHus. bpomupoBanue
(eHona (kaduecTBEHHas peaklus), HUTPOBaHUE (MMKPHUHOBAs KHCIOTA, €€ CBOICTBA U
npuMenenne). O6pa3oBaHME OKpAIICHHBIX KOMIUIEKCOB ¢ MoHoM Fe''. ITpuMeneHue
¢denona. [Tonydyenne peHona B MpOMBIIIIICHHOCTH.

Hemoncmpayuu

Mojienn MOeKyJ CIUPTOB U (PEHOJIOB.

PacTtBOpUMOCTS B BOJIe aJKaHOJIOB, ATHJIEHTJIMKONS, TaulepuHa, (eHona. CpaBHeHUE
CKOPOCTH B3aUMOJICMCTBUS HATPHsI C ITAHOJIOM, IMPONAHOJIOM-2, 2-METHJI-IPOIIaHOIOM-2,
rnuuepuHoM. [lonydyenne 6pomdTana U3 3TaHojA.

Britecnenue ¢enona w3z deHonsTa HATpUs yrojabHOW KucioTod. Peakius ¢enoma ¢
dhopMaTbIerUIOM.

KauecTBenHsble peakiuu Ha (heHOJI.

3aBUCHMOCTH PacTBOPUMOCTH (peHosa B BOAE OT TeMIieparypsl. Bzaumonaeiicteue ¢penona
C PacTBOPOM ILIEJIOYH.

PacnoznaBanue pactBopoB (eHonsTa HaTpus U KapOoHata HaTpus (6apOOTax BBIIBI-
XaeMOro BO3/yXa WIIH JIEUCTBUE CUIIBHOU KUCIIOTHI).

PacnioznaBaHue BOHBIX pacTBOPOB (DEHOJIA U TIIULEPUHA.

Jlabopamopnvie onvimoi

Pextudukanus cmecu 3TaHOI—BO/A.

OOHapy>keHue BOJIbl B a3€0TPOITHOM CMECH BOJBI M 3TUJIOBOTO CIHPTA.

Ilpakmuueckue 3anamusn

M3y4yenue pacTBOPUMOCTH CIIUPTOB B BOJE.

OxHcIIeHrEe CIUPTOB PA3IMYHOIO CTPOEHUSI XPOMOBOW cMechio. [loiyueHne quaTHiioBoro
s¢upa. [lomyuenue rounepara Meau.

1.8. Anvoecuowvt u kemomwi
I'omosioruveckue psabl ajdbAerngoB MW KeTOHOB. [loHsATHE O KapOOHMIBHBIX
COCMMHEHMSIX. OJEKTPOHHOE CTPOCHHWE KapOOHWIbHOW rpymmbl. M3omepus w
HOMEHKJIaTypa aJbJACTMJ0OB U KETOHOB. @DU3MYECKUE CBOWCTBA KapOOHMIHHBIX
COEIMHEHUMN.
XuMH4YeCKHe CBOMCTBAa AaJbJAerHaoB M KeTOHOB. PeakinuonHas coocoOHOCTH
KapOOHWMIIBHBIX COCMWHEHUN. Peakiuu OKWCIEHUs ambIeTH/IOB, KAaUeCTBCHHBIC PEAKIINH



Ha aJbJACTHIHYIO TPYIILY. Peakuun ITOJIMKOH/ICHCALINU: o0Opa3oBaHue
dbenonodopmMaIbAETUAHBIX CMOJ.

IlpumeHeHune u MoJiydyeHHe KApOOHMJILHBIX coequHeHM. [IpuMeHeHne anpIeruioB u
KETOHOB B OBITY U MPOMBIIIJICHHOCTU. AJIbJIETH]IbI U KETOHBI B Ipupoie (3PupHbIE Macia,
depomonnl). [Tonyuenne kapOOHUIBHBIX COCAMHEHUI OKUCIICHUEM CITUPTOB, THpaTanuei
QJIKMHOB, OKHCIIEHUEM YTIIeBOJAOPONOB. OTAENbHBIE MPEACTABUTENIN albACTHIOB U
KETOHOB, crielu(pUYeCcKre CriocoObl UX MOTYUYEHUSI U CBOMCTBA.

Jemoncmpayuu

lapocrepkHeBble U 00BbEMHBIE MOJIEIH MOJIEKYJ albJETHI0B U KeTOHOB. [lomyuenue
YKCYCHOT'O aJIbJIETH/IA, OKUCIIEHUE ATaHOJa XPOMOBOM cmechio. KauecTBeHHbIE peakuuu
Ha aJbJECrUAHYIO TPYIIILY.

Jlabopamopnvie onvimoi

OxuciieHMe 3TaHoONa B JTaHalb pPAacKaJe€HHOM MeaHoW mnpoBosiokoi. Ilomyuenue
dbenonodopmanbaerugHOro noaumMepa. PacnosnaBanue pacTBopa aleroHa u popMaanHa.
Ilpakmuueckue 3anamus

N3ydeHne BOCCTAaHOBUTEIBHBIX CBOMCTB QJIbJECTHJIOB: PEAKIIHS «CEPEeOPSIHOTO 3epKajay,
BOCCTaHOBJIeHUE Tuapokcuaa meau (11).

B3aumogeiictBue hopmanbaeruaa ¢ rupocyibPUTOM HATPUS.

1.9. Kapbonogvie kuciomsi u ux npouszeoonble
T'omosoruveckuii psia npeaebHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCJIOT. [loHsitue o
KapOOHOBBIX KHUCJIOTaX M HUX KilaccUpUKalMsa. OJNEKTPOHHOE M TMPOCTPAHCTBEHHOE
CTpPOEHUE KapOOKCWJIBbHOW TPyHMbl. ['OMONIOrMYEeCKU psAll MpeaeiabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, UX HOMEHKJIATypa W U30Mepus. MeXMOJIeKYyIsIpHbIE BOIOPOIHBIC
CBSI3U KapOOKCHIIHHBIX TPYTII, UX BIUSHUC HA (PU3MYECKUE CBONCTBA KAPOOHOBHIX KUCIIOT.
XuMH4YecKue CBOMCTBAa KapOOHOBBIX KHUCJIO0T. Peakiuy, WILTIOCTPUPYIOIINE KUCIOTHBIE
CBOMCTBAa W MX CpaBHEHHE CO CBOWCTBAMHM HEOpPraHMuYecKux KucioT. OOpa3zoBaHue
(GYHKIIMOHATBHBIX MPOM3BOAHBIX KApOOHOBBIX KHUCIOT. Peaknuu sTepudukamnmm.
AHTUAPHUIEI KAPOOHOBBIX KUCJIOT, UX MOTYYECHUE U IPUMECHECHHE.
CnocoOb1 moJiy4yeHUs1 KapOOHOBBIX KHCJ0T. OTaejibHbIE NPEICTABUTEIH M HX
3HadYeHne. OOmMe crocoObl TMOTYYEHHUs: OKHUCICHHE AalIkaHOB, AJIKEHOB, MEPBUYHBIX
CIIUPTOB, anbAeruaoB. BaxHelmue npeAcTaBUTEeId KapOOHOBBIX  KHUCIOT, HX
Ononoruyeckass poJib, CIeMU(PUIECKUE CIOCOOBI MOTYyYEHHUs, CBOWCTBA M MPUMEHEHHUE
MYPaBbUHOW, YKCYCHOM, NMAJIBMUTHHOBOW U CTEAPUHOBOM; aKpUJIOBOM M METAKPUIIOBOM;
0JIEMHOBOM, JIMHOJICBOI M JIMHOJICHOBOM; IIIaBEJICBOM; OCH30MHOMN KUCIIOT.
Caoxnbie 3¢pupbl. CTpoeHHE W HOMEHKIATypa CIOXHBIX 3()UPOB, MEKKIACCOBAsS
u3oMepus ¢ KapOOHOBBIMH KuciaoTaMu. CrocoObl TMONYYEeHHUS CIOXHBIX 3(PHUPOB.
OO6patuMocTh peakinu 3TepuduKaniuu U GakTophbl, BIUAIONIME HA CMEIIEHUE PABHOBECHS.
OOpazoBanue  cioxkHbiX  nonauddupoB. llomusTunenrepedranar. JlaBcan — kak
MPEJICTABUTENIb CUHTETUYECKUX BOJOKOH. XWUMHYECKHE CBOWCTBA W INPUMEHEHUE
CJIOKHBIX 3(DUPOB.
Kupbl. Kupsl kak cioxsbeie 3¢upsl riunepuHa. KapOoHOBbIE KHUCIOTHI, BXOJSIINE B
COCTaB JKUPOB. 3aBUCUMOCTh KOHCUCTEHIIUU KUPOB OT UX COCTaBa. XMMHUYECKHUE CBOMCTBA
JKUPOB: THUAPOIU3, OMbBUICHHE, TUApUpoBaHue. buosnoruyeckas poiab KUPOB, HX
WCIIOJIb30BAHUE B OBITY M MPOMBIIIJIEHHOCTH.



Cosin kapOoHOBBIX KHCJI0T. Mpuia. CrnocoObl MOMy4YeHUs COJICH: B3aUMOJCHCTBUE
KapOOHOBBIX KHCJIOT C METa/llaMHU, OCHOBHBIMH OKCHUJIaMHU, OCHOBAHHUSIMHU, COJISIMU;
IIEJIOYHONM THUJIPOJIM3 CIIOXKHBIX 3(HupoB. XHUMHUECKHE CBOMCTBA cOJied KapOOHOBBIX
KHUCTIOT: TUAPOJIN3, PEaKIMH HOHHOrO oOMeHa. Mblja, CyIHOCTh MOIOIIETO JEWCTBHUS.

OtHomieHne MbUla K KecTkol Boje. CunTeTmueckue wmoromue cpeactsa — CMC
(eTepreHTsl), UX MPEUMYIECTBA U HEJJOCTATKHU.
Hemoncmpayuu

3HAKOMCTBO C (PU3UYECKHMMH CBOMCTBAMM Ba)XHEMIINX KapOOHOBBIX KHUCIOT. Bo3ronka
OEH30MHOI KUCIIOTHI.

OTHollIeHHE Pa3TUYHBIX KaPOOHOBBIX KUCIOT K BOJIE.

CpaBHenue pH BOJIHBIX pacTBOPOB YKCYCHOM UM COJISSHOM KHCIOT OJMHAKOBOM
MOJISIPHOCTH.

[Tomyuenune NpUATHO MAaXHYIIETO CI0XKHOTO 3pupa.

OTHOIlIEHHE CIMBOYHOTIO, MOJCOJIHEYHOTO, MAIIMHHOTO Macel W MaprapuHa K OpoMHOMH
BOJIE U PAaCTBOPY II€pMaHIraHaTa KaJusl.

Jlabopamopnvie onvimoi

B3aumopneiictBue pactBopa yYKCYCHOM KHCIOTBI C MAarHMeM, OKCHJIOM IMHKAQ,
ruapokcuom xenesa (I11), pactBopom kapOboHaTa Kanus U cTeapaTa Kajiusl.
O3HakoMIIeHHE ¢ 00pa3liamMu CII0KHBIX 3(UPOB.

OTHOLIEHHE CIOXKHBIX 3()UPOB K BOJIC U OPraHUYECKUM BelecTBaM. BriBeeHue KUpHOTO
ISITHA C MOMOIIBIO CIOXKHOTO 3¢upa. PacTBOpUMOCTh KUPOB B BOAE M OPraHHMYECKUX
pPacTBOPUTEIISX.

CpaBHEeHHME MOIOIIUX CBOMCTB X0351MCTBEHHOTO MbLIa 1 CMC B XKeCTKOH BOJIE.
Ilpakmuueckue 3anamusn

PactBopuMOCTh paznuyHbIX KapOOHOBBIX KHCJIOT B Boje. B3aumoneicTBHE yKCYyCHOM
KHUCIIOTHI ¢ MeTasuiamu. [lonydyenue n30aMuaoBoro 3pupa yKCyCHOM KUCTOTHI.

CpaBHEHUE CTENEHU HEHACBIIEHHOCTH TBEPAOrO M KUAKOTO KUPOB. OMBUICHHE KUpA.
[Tomyuenue mMblia U U3y4eHHE €ro0 CBOMCTB: IEHOOOpa30BaHus, peaKklnii HOHHOTO 0OMEHa,
TUIPOJIN3a, BBIIEJICHHUS CBOOOIHBIX )KUPHBIX KUCIIOT.

1.10. Yenesoowi

Ilonsitue 06 yraesoaax. Kiaccudpukauus yrineBomoB. MOHO-,IU-U  TONHUCAXapUIb,
NPEACTABUTENIM KAXAOM TPYIIBl YIiIeBOAOB. buosormyeckas poiap yrieBOIOB, HX
3HAYEHUE B JKU3HM YEJIOBEKA U OOLIECTBA.

Monocaxapuabl. CTpoeHHME M ONTHYECKas  HM30MepUs  MOHocaxapuiaoB. HUx
KJacCUpUKalus MO YHUCIYy aTOMOB YIJepoJa M Tpupojae KapOOHMIBHON TPYMIIBL
®opmynsl Oumiepa u Xeyopca s U300pakeHUs MOJEKyl MOHocaxapuaoB. OTHecCeHHUE
MOHOcaxapuaoB kK D- u L-psany. Baxnelimume npeacTaBUTeEIn MOHO3.

I'moko3a, cTpoeHue ee MOJEKyJbl U (usnueckue cBoicTBa. Tayromepus. XUMHUYECKUE
CBOMCTBa TJIFOKO3bl: PEAKUMM IO aJbJACTUIHON TIpyIlIe («cepeOpsHOro 3epKajiay,
OKHUCJIEHUE a30THOW KHUCJIOTOM, TMApHUpOBaHuE). Peakuuu riatoKo3bl KaK MHOTOATOMHOI'O
CIIUpTA: B3aUMOJCHCTBHE TIIIOKO3bI C TuApokcugom Menu (II) mpu komMHaTHOMU
TEMIEPAType U HarpeBaHuu. Pa3ianuHble TUIIBI OpOXKEHUS (CIIUPTOBOE, MOJIOYHOKHUCIIOE).
['moko3a B mpupoxae. buonormyeckas ponp UM NPUMEHEHHE TIUIIOKO3bl. DpykTo3a Kak
n30Mep IoKo3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbI U XMMHUYECKUX CBOWCTB IUIFOKO3BI H



bpykTo3b1. DpyKTO3a B MPUPOJIE U €€ OMOIOTUYECKAs POJIb.

[lenTo3pl. Pubo3a u pge3okcupub03a Kak MpeACTaBUTENN aibAoneHTo3. CTpoeHue
MOJIEKYI.

JAucaxapuabl. Crpoenue JCaxapuiaoB. Croco6 COWICHEHUS I[UKJIOB.
BoccranaBnuBaronie ¥ HEBOCCTAHABIMBAIOUIME CBOMCTBA IHMCAXAPUJIOB KaK CIEACTBUE
cowieHeHUs1 HUKiIa. CTpOeHME M XUMHUYECKHE CBOMCTBA caxapo3bl. TEXHOJOTHMYECKHE
OCHOBBI IIPOU3BOJICTBA caxapo3bl. JIakTo3a U ManbTO3a KaKk H30MEPBI CaXapO3bl.
IMoaucaxapuapl. OO6miee crpoeHue mnonucaxapuaoB. CTpoeHHWE MOJIEKYJbl Kpaxmala,
aMuiI03a U aMmuwionekTuH. dusnyeckue CBOKMCTBA KpaxMalia, €ro HaX0KJIE€HUE B IPUPOJIE U
Ouonoruyeckass poib. [ukoreH. Xumuyeckue cBoiicTBa Kpaxmana. CTpoeHue
AJIIEMEHTApHOI0 3B€HA LEJUII0NI03bl. BiusiHue cTpoeHMs TOJMMEPHOM 1ienH Ha PU3UUYECKHe
U XMMHUYECKHUE CBOMCTBA WLEIUTIONO03bl. ['MAPOSINM3 LEJUII0I03bl, 00pa30BaHUE CIOXKHBIX
7(UPOB ¢ HEOPTAHUIECKUMH U OPraHMYECKUMU Kuciotamu. [ToHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHaX: alleTaTHOM IleJike, BUcko3e. Haxoxkaenue B mpupojie U Ouosoruyeckast poiib
1esu10a03bl. CpaBHEHME CBOMCTB KpaxMaia U LUEJUTHOJI03bI.

Jemoncmpayuu

OOpa3Iisl yTIIeBOJOB M M3/CIIUIA U3 HUX.

[lonyueHnne caxapara KaJiblUsl U BBIIEIEHUE Caxapo3bl U3 PACTBOpA caxapara KaJbIU.
B3anmoneiicTBre ri1roKo3bl ¢ GyKCUHCEPHUCTON KUCIOTOM.

OtHomieHue pacTBOpPoB caxapo3bl W ManbTo3bl K Cu(OH), mnpu HarpeBaHumu.
OznakomiieHne C (U3UYECKUMHU CBOWCTBAMHM Kpaxmana ¥ Ieuioio3bl. HaOyxanwue
LEJUTIOJI03bI M KpaxMalia B BOJIE.

[TonyuyeHnne TpUHUTpATA LEJUTION03bI. KoJeKus BOJIOKOH.

Jlabopamopnvie onvimoi

O3znakomiieHHe ¢ (U3MYECKUMHU CBOMCTBAMHU TIIFOKO3bI (aNTeYHas yIMaKOBKa, TAOJETKH).
KucnotHslid ruiposin3 caxapossl.

3HaKOMCTBO C 00pa3laMu MoIrcaxapuiaoB.

OOHapyxeHue Kpaxmajia ¢ TIOMOIIBI0 Ka4eCTBEHHOW peakmuu B menae, xyiebe, Horypre,
MaprapuHe, MakapOHHbBIX U3JICNHSIX, KpyIax.

Ilpakmuueckue 3anamus

Peakuus «cepeOpsitHOro 3epkajia» TIIIOKO3bl. B3anMoneicTBre TIIIOKO3bI ¢ THAPOKCUIOM
menu (IT) mpu paznuuHbIX TEMIIEpaTypax.

JleiicTBre aMMHAa4YHOTO pacTBOpa OKCHaa cepedpa Ha caxaposy. OOHapyKeHHe JTaKTO3bl B
MOJIOKE. [lercTBrE MoJa Ha KpaxMall.

1.11. Amunvel, amurnoxuciomel, beaKu

Kaaccuduxanus u uzomepusi amunoB. [lonsarue 06 amunax. [lepBuunbie, BTOpUYHbBIE U
TpeTuuHble amuHbl. Knaccudukaius aMUHOB MO THUNY YTJEBOJOPOJHOIO paauKajia U
YUCJIy aMUHOTPYII B MoJjiekyje. ['omonorudyeckue psiapl NpelebHbIX aaTudaTu4ecKux u
apOMaTHYECKNX AMUHOB, U30MEPUS U HOMEHKJIATYypa.

XuMH4yecKue CBOMCTBA AMHUHOB. AMHUHBI KAK OPraHUYE€CKHE OCHOBAHUS, NX CPABHEHUE C
aMMHAaKOM U JIpYTUMH HEOPTaHWYECKMMH OCHOBaHMSIMU. CpaBHEHHE XHMHUYECKUX
CBOMCTB au(aTHUECKUX U apoMaTHUYEeCKUX aMuHOB. OOpa3zoBaHue aMHI0B. AHUJIMHOBBIC
kpacutenu. IloHsTHe O cCuUHTETMYECKMX BOJOKHaX. llonmmamMunasl ©W moguamMuHbIE
CUHTECTUUYCCKHE BOJIOKHA.



IIpumenenne u mnoaydyeHue amMuHoB. [lomyuenme amuuoB. Paborer H.H. 3unmuna.
AMHUHOKMCIOTHI. [ToHsATHE 00 AMUHOKHUCIOTaX, UX KJIacCU(UKALMS U CTPOEHHUE.
OnTuyeckass U30Mepus 0-aMUHOKHCIOT. HoMEeHKIIaTypa aMUHOKHUCIOT. J[BOWCTBEHHOCTH
KHMCJIOTHO-OCHOBHBIX CBOWCTB AMUHOKHCIIOT U €€ IPU4MHBL. bunosspHabie noHbI. Peaknun
koHaeHcauuu. IlentuaHas  cBsA3b. CHHTETHYECKHE  BOJIOKHA:  KalpoOH, JHAHT.
Knaccudukanus BonokoH. ITomyueHne aMUHOKHUCIIOT, UX NIPUMEHEHHE U OMOJIOTHYecKas
byHKITHS.

beaxku. benku kak npuponHbele mnoiauMmepsl. llepBuunas, BTOpHUYHAsg, TpPETUYHAs H
YeTBEpTUYHASI CTPYKTYphl OenkoB. Oubpusuisipubie U riao0yisipHble OenKu. XUMUYECKUE
CBOICTBa O€JKOB: TOPEHHUE, I€HATypalus, THAPOJIN3, KAUeCTBEHHBIE (L[BETHBIE) PEaKIIMH.
buonornueckue Qpynkuun 0enkoB, UX 3HaueHue. benku kak koMoHeHT nuu. [Ipobiema
OEITKOBOTO TOJIOIAHUSA U IIYTH €€ PELICHHUS.

Jemoncmpayuu

duznyeckre CBOMCTBA METWJIAMMHA: arperaTHOE COCTOSIHUE, LBET, 3allax, OTHOLICHUE K
Boze. ['opeHne MeTnnamuHa.

B3anMopeiicTBue aHWIMHA U METUJIAMUHA ¢ BOJOM M KuciaoTamu. OKpaniMBaHue TKaHER
AHUJIMHOBBIMH KPaCUTEIISIMH.

OOHapyxeHue (PYHKIHMOHAJIBHBIX TPYINI B MOJIEKYyJaX aMHHOKHCIOT. Heltpanuszamus
11€JI0YY AMUHOKHUCIIOTOM.

Helitpanu3anus KMCIOTb aMUHOKHUCIIOTOM. PacTBopeHre n ocaxkJieHne OEIKOB.
Jlabopamopnvie onvimoi

M3rotoBieHne IMIAPOCTEPKHEBBIX U OOBEMHBIX MOJENEH HM30MEPHBIX AaMMHOB.
PacTBOpeHne O€KOB B BOJIE U UX KOATYJISILIMSL.

OobHnapy>xenue 0enka B KYpUHOM SiIe U MOJIOKE.

Ilpakmuueckue 3anamusn

OOpazoBanue cojeil anuinHa. bpoMupoBanue anwnnHa. OOpa3oBaHHE COJIEH TUIMIIMHA.
[Tonyuenue meaHoM conu rauiuHa. {enarypaius Oenka. [[BeTHbIe peakiu OEIKOB.

1.12. A3omcooeporcawjue cemepoyuxnuyeckue coeounenusi. Hyxneunosvie xuciomoi
HykinennoBble KHCJA0TBHI. HyKIIeMHOBBIE KHUCJIOTHI Kak MNPUPOJHBIE mosumepbl. Hy-
KJICOTUBI, UX cTpoeHue, npumepbl. ATO u AP, ux B3auMONpeBpalIeHUE U POJIb ITOTO
npouecca B npupoze. [lonstue ITHK n PHK. Ctpoenne /IHK, ee nepBuunas u BTopruyuHas
ctpyktypa. Padoter @.Kpuka u J[.Yorcona. KommneMeHTapHOCTh a30TUCTHIX OCHOBAHUM.
Perumukanms JIHK. Oco6ennoctu ctpoenuss PHK. Tunet PHK u ux Ouonoruueckue
byukiuu. [lonarue o TpouuHoM konae (koaoHe). buocuHTe3 Oenka B KMBOW KIIETKE.
['ennas nxenepus u onorexunosorus. TpancreHHbie POPMBI paCTEHUN U )KUBOTHBIX.
Jemoncmpayuu

Mogenu MONEKYJl BaXXHEHMIIMX TreTepoluKkiIoB. KoJIeKIus TreTepouuKIndeCKuX
coeIMHEeHUH. [leficTBUE pacTBOpa MUPUAMHA HA UHIUKATOP.

BzaumopeiicTBre nupuanHa ¢ COISTHOM KUCITIOTOM.

Mogens monexynsl JIHK, nemoHcTpanus npuHOHMIA KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBAHUHU.

OO6pa3ipl IpOyKTOB MUTAHUS U3 TPAHCTEHHBIX (hOPM PACTCHHM U KUBOTHBIX. JIlekapcTBa
Y TIpenapathl, H3rOTOBJICHHBIC METOJaMU TeHHOW WHXEHEPUH U OMOTEXHOJIOTHH.
Jlabopamopnutit onvim



H3roroBienne 00ObEMHBIX U apoCTCPIKHCBLIX MOI[@JI@I\/'I A30TUCTBIX I'CTCPOLMKIIOB.

1.13. Buonocuuecku akmuenvle cOeOUHEHUs.
®epmenTnl. [lonsatne o (epMeHTax Kak O OHMOJOTHYECKHX KaTaln3aTopax OeITKOBOU
npupoasl. OCOOCHHOCTH CTPOCHHSI M CBOWCTB B CpPaBHEHWHM C HEOPTaHUYECKUMH
karanuzaropamu. Krnaccudukauuss ¢epmeHToB. OCOOEHHOCTH CTPOCHHUSI U CBOMCTB
(GhepMEHTOB: CEJIEKTUBHOCTh U d(PPEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (PEPMEHTOB OT
temriepatypsl U pH cpenpl. 3Hauenue (epMEHTOB B OHMOJIOTMM W TNPUMCHEHUE B
MPOMBIILIEHHOCTH.
Buramunbl. [lonstue o Buramumuax. Mx knaccudukamms u obGo3zHaueHue. Hopma
noTpebieHuss BUTaMuHOB. BogopactBopumblie (Ha npumepe ButamuHoB C, rpymnnsl B u P)
U KupopacTBOopuMble (Ha mpumepe BuramMuHOB A, D wu E). ABuUTaMUHO3BI,
TUTIEPBUTAMUHO3bI ¥ TUTTIOBUTAMUHO3bI, MX TPO(PIITAKTHKA.
T'opmonbl. [loHsiTHE O TOPMOHAX Kak OHOJIOTMYECKM AaKTHUBHBIX BELIECTBAX,
BBIIIOJHAIOMIMX ~ JHAOKPUHHYK)  PEryJHLUI0  JKU3HEICATEIIbBHOCTH  OPTraHU3MOB.
Knaccudukaiys ropMOHOB: CTEpOUIBI, TPOU3BOJIHBIE AMUHOKHUCIIOT, TIOJUTICTITUTHBIE H
OenkoBbie TOPMOHBI. OTIENbHBIC TMPEACTABUTENH: ICTPAINUON, TECTOCTEPOH, WHCYIIWH,
aJpECHaJIVH.
JlekapcrBa. lloHsiTue 0 JekapcTBax Kak XMMHUOTEpAIlleBTHUECKUX NpenapaTtax. Kparkue
UCTOPUYECKHE CBEICHUSI O BO3HMKHOBEHUM W PAa3BUTUU XUMHOTepanuu. ['pymnmbl
JeKapCcTB: Cyab(amMuapl (CTpEenToIya), aHTUOMOTUKH (NMEHUIIWUIMH), AHTUIHUPETUKU
(acnvpuH), aHaNBreTHUKU (aHAJIbIMH). MeXaHu3M JEeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
IIpEnapaToB, CTPOCHUE MOJIEKYJl, IPOTHO3UPOBAHME CBOWCTB Ha OCHOBE AaHaIU3a
XUMUYECKOTO CTPOEHUs. AHTHOMOTHKHM, WX KIaCCH(PUKANMSA IO CTPOCHUIO, THUIY U
CHEKTPY JelcTBUs. be3onacHbie criocoObl MPUMEHEHNS, JIEKaPCTBEHHbBIE ()OPMBI.
Hemoncmpayuu
CpaBHenue ckopoctu pasznoxenus H,O, mnon neiictBuem ¢epmeHTa Karajnasbl U
Heopranndeckux karanuzaropos: KI, FeCl;, MnO,.
OO0pa31el BATAMUHHBIX TTpenapatoB. [lomBuTaMuHBI.
Nnmoctpauuu gororpaduii KUBOTHBIX C pa3IMYHBIMU (pOpMaMH aBUTaMUHO30B. [LmakaT
C H300pak€HUEM CTPYKTYPHBIX (OPMYyJ JCTpaauoja, TECTOCTEPOHA, aJ[peHaIMHA.
B3aumogpeiictBue agpenanuna ¢ pacrsopom FeCls.
benkoBas nmpupoaa nHCyMHA (IIBETHAS PEAKIUS HA OCIIKH).
[Inakatel WM KogorpaMMbl ¢ QopMysamMH aMuJa CyJIb(PaHUIOBOW KHUCIOTHI, JUTHAPO-
dbonreBoil U JOXKHON IUTHAPODOIHEBON KUCIOT, OCH3WINEHUIMIINHA, TETPALMKINHA,
nedoTakcuma, aclupHHa.
Jlabopamopnvie onvimoi
WcnbiTanne pacTBOPUMOCTH aJpeHajIMHa B BOAE U cOJisiHOM kucinore. OOHapykeHue
acIupHvHa B TOTOBOM JIEKAPCTBEHHOM (hopMme.
Ilpakmuueckue 3auamus
OOnapyxeHue BUTaMHHA A B mojacosHedHOM Macie. OOHapyxxenue ButamuHa C B
s10109yHOM coke. OnpeneneHue BuTaMruaa D B ppiObeM >KUpe WM KYPUHOM KEJITKE.
JlelictBre aMWJIO3bI CIIOHBI Ha Kpaxmaj. JledcTBHE AeruaporeHasbl Ha METUJICHOBBIN
cuHUuM. JlelicTBrE KaTajia3bl HA MEPOKCH]T BOJOPOA.
AHaJIN3 JIEKapCTBEHHBIX MPENapaToB, MPOU3BOAHBIX CATUIMIOBOM KHUCIOTHL. AHAIU3



JIEKapCTBEHHBIX MPEnapaToB, MPOU3BOIHBIX #n-aMHHO(DEHOA.
2. O0masi 1 HeOpraHu4yecKasi XuMusi

2.1. Xumusa — nayka o gewjecmeax
CocraB BemecTBa. XuMuuyeckue 3JeMeHTbl. CrnocoObl CYHIECTBOBAHUS XWMUYECKHUX
AJIEMEHTOB: AaTOMBI, NIPOCTBIE W CJOXHBIE BEIIECTBA. BemecTBa IOCTOSHHOIO U
NIEPEMEHHOr0 COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BEILECTB. BellecTBa MOJEKYISIPHOTO
U HEMOJEKYJIApHOro crtpoeHus. CrocoObl OTOOpa)KeHHsI MOJEKYJ: MOJICKYJSpPHbIE U
CTPYKTYpHBbIE  (OpPMYJIbI; IIAPOCTEP>KHEBbIE M  MACIITa0HbIE MPOCTPAHCTBEHHBIC
(Crroapra—bpurneba) moaenn MoJIeKyI.
HN3mepenue BemecrBa. Macca aToOMOB M MOJIEKYJ. ATOMHAas €IMHHLIA MAacChl.
OTHOCHTENIBHBIE ATOMHAs! U MOJIEKYJIIpHasi Macchl. KoMuecTBO BellecTBa U €IMHUILIBI €r0
U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Hucno ABoraapo. MoisipHast macca.
ArperaTHbie COCTOSIHMS BellecTBa. TBepoe(KpUCTAIMYECKOE U aMOP(HOE),)KUJIKOE U
ra3oo0pa3HOe arperaTHble COCTOSHHSI BEIIECTBA. 3aKOH ABOTaJipo U €ro CjeICTBUS.
Mounsipablii 00BEM BELIECTB B ra3000pa3HoM cocTOssHUU. OOBbEAMHEHHBIN ra30BbId 3aKOH
u ypaBHeHUe MeHnnieneeBa—Knanelipona.
Cmecu BemecTB. Paznuuus Mexay cMecsIMU U XUMUYECKHUMU COEIMHEHUsIMH. MaccoBast
U 00BbEMHAsI 10JIM KOMIIOHEHTOB CMECH.
Jemoncmpayuu
OnbIThl, WILTIOCTPUPYIOIINE 3aKOH COXpaHEHHs Macchl BemecTB. Habop moneneit aToMoB
Y MOJIEKYII.
HekoTopsie BemecTBa konmyecTBOM B 1 Mosib. Mojienb MOISIpHOTO 00beMa ra3os.
Ilpakmuueckue 3anamusn
N3rorosiieHne MoeNield MOJIEKYJl HEKOTOPBIX OPraHUYECKUX U HEOPraHUYECKUX BEIIECTB.
Ounctka  BemecTB  (uibTpoBaHMEeM W AUCTHWLIsAUMENd. OYuCTKa  BEIECTB
NEPEKPUCTALIN3ALUEH.

2.2. CmpoeHnue amoma
ATOM — cJI0:KHasi yacTuna. J[okazatenbcTBa CIOKHOCTH CTPOCHUS aTOMa: KaTOJIHbIeU
pEeHTTeHOBCKUE JIyud, (oTodh(DEKT, paTuoaKTUBHOCTD, JJIEKTPOIIU3.
[Tnanerapnas monens atoma D.Pesepdopna. Ctpoenne aroma o H.bopy. CoBpemeHHbBIC
MpEeACTaBICHUs] O CTPOEHHWHU aroMa. KopIycKyJsspHO-BOJHOBOW Ayaliu3M YacTHIL
MUKPOMHUDA.
CocraB aTtomMHOro sjapa. HykioHbI: NpOTOHBI W HEWUTpPOHBI. M30TONBI M HYKIWIBI.
Y CTOMYUBOCTH SIED.
DJIeKTPOHHAsI 000J104Ka aTOMOB. [loHsATHE 00 JIEKTPOHHOM OPOUTATIN U IJICKTPOHHOM
obsiake. KBaHTOBBIC UKcIa: riaBHOE, OpOUTAIbHOE (ITOOOYHOE), MArHUTHOE U CITMHOBOE.
Pacnipenenenue 3eKTpOHOB MO SHEPTETUUECKUM YPOBHSM, TOTYPOBHSIM U OpOUTAJISIM B
COOTBETCTBUHU C MPUHIIMIIOM HAaWMEHbIIEH SHEpruw, nmpuHoumnoM l[laynm u mpaBuioMm
['yHza. DneKTpoHHBIE KOH(DUTYpAIlMd aTOMOB XUMHUUECKUX DJIEMEHTOB.
BaneHTHBIC BO3MOKHOCTH aTOMOB XUMHUYECKUX AJICMECHTOB.
DnexkTpoHHAs KiIacCU(pUKAIUS XUMHUIECKUX dJIEMEHTOB: S-, P-, d-, f-27eMeHTHI.
Jemoncmpayuu



dotorddexr.

Mogenu opOuTaneit pa3nuuHoi OPMBI.

Jlabopamopnuwiii onvim

HaGmronenue crekTpoB UCITyCKaHUS M TTOTJIOMICHHS] COSTMHCHUN XUMUYECKUX JIEMEHTOB
C TIOMOIIIBIO CTIEKTPOCKOTIA.

2.3. llepuoouueckuui 3axon u llepuoouyeckasn cucmema XuMu4ecKux 21eMeHmo8
J.U Menoeneesa

OTKpbITHE MEePHOAUYECKOr0 3akoHA. [Ipeanochuiku: HakoIuieHHE (HaKTOJIOTUYECKOTO
Marepuana, pabotel  npenmectBeHHukoB  (M.B.JleGepeitnepa, A.D.lllankyprya,
Jx.A.Heronenzaca, JI.LKO.Meiiepa), cpe3n xumukoB B Kapicpys, TUYHOCTHBIE KadyecTBa
JA.N.MeunneneeBa. Otkpoitue .. MenneneeBsiMm lleproanueckoro 3akoHa.
Ilepuoanyecknii 3akoH u cTpoeHue aroma. M3otombl. CoBpeMEHHOE TMOHSITHE
XUMHUYECKOTO 3yieMeHTa. 3akoHoMmepHocTh I'. Mosnu. CoBpeMeHHass (QpopMynnpoBKa
[lepuognueckoro 3akoHa. Ilepuonnueckas cucrema U CTpoeHHE aToma. DU3NUECKUN
CMBICJI TIOPSIIKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB T'PyIIbl U niepuoja. llepuonnueckoe
W3MECHEHHE  CBOMCTB  JJIEMEHTOB:  paauyca  aToOMa;  JHEPIrUM  WOHU3ALNM;
ANEKTPOOTPULIATENBHOCTH. [IpUUMHBI U3MEHEHUS METAUIMYECKMX W HEMETAJUIMYECKHUX
CBOMCTB 3JIEMEHTOB B IpYINax W MEPUOAAX, B TOM YHUCIE OOJBIIMX U CBEPXOOJIBIIUX.
3nauenue [lepuoauueckoro 3akoHa u Ilepuoandeckoii CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JA.N.MenneneeBa 15 pa3BUTUS HAYKW U IOHUMAHUSI XUMUYECKON KapTUHBI MUPA.
Hemoncmpayuu
Paznuunbie BapuaHThl TabuIbl [lepuoanyeckoit CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
J.N.Menneneena.
OOpa3Irel MPOCTHIX BEMIECTB OKCUIOB M TUAPOKCHIOB dnemeHToB 11 mepuona.
Jlabopamopuuwiii onvim
CpaBHEHUE CBOMCTB MPOCTHIX BEIIECTB, OKCUIIOB U TUAPOKCUI0B 3neMeHToB Il nepuona.

2.4. Cmpoenue gewyecmea
IloHsiTHE 0 XMMHYECKOM CBA3M. THUIBI XMMHYECKUX CBA3CH: KOBAJICHTHAs, WOHHAf,
METAJUIMYECKAS U BOAOPOIHAS.
KoBasienTHasi xumMuueckasi cBsi3b. /[Ba Mexanu3ma o6pa3oBaHus 3TON CBA3H: OOMEHHBIN
U JTOHOPHO-aKUENTOPHbIA. OCHOBHBIE MAapaMETPhl 3TOTO TUNA CBSI3U: IJIMHA, IPOYHOCTD,
YIOJd CBSI3M WM BaJ€HTHbIA yrojd. (OCHOBHBIE CBOWMCTBA KOBAJICHTHOW CBSA3M:
HACBIIIEHHOCTh,  MOJIIPU3YEMOCTh M MPOYHOCTb.  DJIEKTPOOTPULIATEIIBHOCTh U
KJIacCU(pUKalUsl KOBAJEHTHBIX CBA3CH MO 3TOMY NpHU3HAKY: MOJISpHAs W HEMOJIApHas
KOBaJICHTHbIE CBs3U. [lOJSAPHOCTH CBSI3W M MOJSPHOCTH  MOJEKyJbel.  Croco0
NEpPEeKphIBaHUSl DJIEKTPOHHBIX OpOuTane M Kiaccuukanus KOBAJIEHTHBIX CBS3€H IO
ATOMY MPU3HAKY: G- U M-CBA3U. KpaTHOCTh KOBAJIEHTHBIX CBSA3EH U KilacCUPUKALUS UX TIO
ATOMY NPU3HAKY: OAUHAPHBIC, JBOMHBIC, TPOUHBIE, MIOJYTOPHBIE. THUIBI KPUCTAIIIMYECKUX
pPEIETOK Yy BELIECTB C ATUM THUIOM CBS3M: aTOMHBIE M MOJEKYJspHblE. PU3NUECKHE
CBOICTBA BEIIECTB C TUMU KPUCTAIUNIMYECKUMHU PEIIETKAMU.
Honnass xumuyeckass cBs3b. KpailHuii ciy4dail KOBAJE€HTHOM TIOJSIPHOM CBS3H.
Mexanu3m 006pazoBaHusi HOHHOU CBsA3HU. MIOHHbBIE KpUCTANIMYECKUE PEIIETKU U CBOMCTBA
BEILIECTB C TAKUMU KPUCTAJIIAMH.



MeTtajimueckas XxumMudeckasi cBsi3b. OCOOBI THIT XUMUYECKOM CBSI3H, CYIIECTBYOIIHMA
B METaJUlaX M cIulaBax. Ee OTIMYMS M CXOACTBO C KOBAJEHTHOM M HOHHOW CBSI3SIMU.
CBolicTBa METAJUIMYECKOM CBSI3U. METAINTNYEeCKUE KPUCTAUNIMYECKUE PEIIETKU U CBOMCTBA
BEIIECTB C TAKUMH KPUCTAILIAMMU.

Boaopoanasi xumuyeckasi CBA3b. MexaHu3sm oOpa3oBaHusl Tako CBsi3u. Ee
Kiaccuukanusa: MEXKMOJEKYJApHas W BHYTPUMOJIEKYJISIpHAsE BOJOPOJHBIE CBS3H.
MonekynsipHble KPUCTAIUIMYECKUE PELIETKHU JJIsl TOTO TUIA CBs3U. PU3HUECKUE CBOMCTBA
BEIIECTB C BOJOPOJHOM CBSI3bI0. buHoOJOrMyeckas poiap BOJOPOIAHBIX CBSI3€M B
OpraHu3alyy CTPYKTYp OwomonumepoB. EnuHas nmpupoma XUMHUECKUX CBSI3CH: HATHYHE
pPa3IMYHBIX TUIOB CBS3€M B OJHOM BELIECTBE, MEPEXO] OJHOTO THUIA CBSI3U B APYroM U
T.IL.

Kommiiexkcoo0paszoBanue. [loHsATHE O KOMIUIEKCHBIX coeAuHeHUsX. KoopauHanmoHHOE
YUCJIO KOMIUIEKCooOpa3oBarensi. BHyTpeHHss u BHemHss cdepa KOMIUIEKCOB.
Homenkiiatypa KOMIUIEKCHBIX COeIMHEHUN. X 3HaueHue.

Hemoncmpayuu

Mopenu MoJIeKy pa3nu4HON ApXUTEKTYPHI.

Mozenn W3 BO3AYIIHBIX MIAPOB IPOCTPAHCTBEHHOTO DACIOIOKEHHS Sp-, SpP -, Sp -
TMOPUIHBIX OpOUTAJICH.

Mopenu KpucTaJuIMYeCKUX pelIeToK pasinynoro tuna. Moaenu monekyn JJHK u Oenka.
Jlabopamopnsie onvimut

B3aumoneiicTBue MHOTOATOMHBIX CIHUPTOB € (DEIMHTOBOW KHUAKOCThIO. KauecTBeHHBIE
peaKkuyu Ha HOHBI Fe*' u Fe'.

2.5. llonumeprol
Heopranuveckne mnoaumepsbl.  [lonumepbl—iapocTele  BeHecTBA € aTOMHOM
KPUCTALTMYECKOW PEIIEeTKOMN: ajIoTPOIHbIE BHIOU3MEHEHMs yriepoaa (anmas, rpadur,
KapOuH, (QyJaepeH, B3aUMOCBSI3b THOpUIM3AIMKM OpOWTaNell y aToMOB yrjiepoja ¢
MPOCTPAHCTBEHHBIM CTPOCHHEM  aJUIOTPOIHBIX MOJU(PUKALNNA); CEICH | TEeJUTyp
LENOYEYHOr0 CTpoeHu. [lomuMepsl — CII0kKHBIE BEIIECTBA ¢ aTOMHOW KPUCTAIIIMYECKON
pelIeTKOM: KBapll, KpeMHe3eM (JUOKCUJIIHBIC COCIUHEHHUS KPEMHHUS), KOPYHI (OKCH]
QTFOMHUHUS) M aJTFOMOCHIIMKATHI (ITOJIEBBIE IIMAThI, CJIF0JA, KAOJIHH). MUHEpalibl U TOPHBIE
noponabl. Cepa 1mactuueckas. MuHepanbHOE€ BOJOKHO — acOecTt. 3HauyeHue
HEOPTaHWYECKUX TPHUPOIAHBIX MOJUMEPOB B (DOPMUPOBAHUU OJHOW W3 TEOJOTHYECCKUX
000J104eK 3eMIu — JUTOCHEPHI.
Oprannyeckue mnoguMepbl. CrocoObl WX TOJYYEHHUS: PEAKIUU TOJIUMEpU3AIuUd U
peakiuu MnoJuKoHjeHcaluu. CTPYKTypbl MOJUMEPOB: JIMHEHHBIE, Pa3BETBICHHbBIE WU
MpOCTpaHCTBeHHbIE. CTPYKTYpPUPOBAHUE MOJMMEPOB: BYJIKAHU3AIMS KayUYyKOB, AyOJeHue
O€JIKOB, OTBEPKACHUE TTOJTMKOH/ICHCAITMOHHBIX IMOJIUMEPOB.
Kinaccuduxaiys moJMMepoB 1Mo pa3IMuHbIM ITPHU3HAKAM.
Jemoncmpayuu
Komnekuu miactmace, Kayd4ykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MOpPojA. MuUHepalibHOE
BOJIOKHO — acOECT — M M3JICNIHS U3 HEero.
Monenu monekyn 6enkos, JIHK, PHK.
Jlabopamopnsie onvimut
O3HakomiieHHe ¢ OOpas3llaMd IIaCTMAacC, BOJIOKOH, KAay4yKOB, MHHEPAJOB U TOPHBIX



IIOPO/I.

[IpoBepka muacTMacc Ha SJIEKTPUYECKYIO IPOBOJAMMOCTb, TOPHOYECTh, OTHOUIEHUE K
pacTBOpaM KHUCJOT, IIET0YEH U OKUCIIUTEIIEH.

CpaBHeHUE CBOWMCTB TEPMOPEAKTHBHBIX M TEPMOIUIACTHYHBIX Iu1actMacc. llomydeHue
HUTEH W3 KampoHOBOM WM JaBcaHOBOM cmouibl.  OOHapyXeHue Xjopa B
MOJIMBUHUIIXJIOPHU/IE.

2.6. [lucnepcuvie cucmemol
IlonssTne o aucnepcHbIX cucremax. Krnaccudukamuss IUCTIEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOro COCTOSIHUS JIUCIIEPCUOHHOM Ccpelibl U AUCHEpcHOU (a3bl, a
TaKXKe M0 pa3Mepy uX yactull. ['pyOoaucnepcHble CUCTEMBI: 3MYJIbCUU U CYCIICH3UU.
TOHKOIUCIIEPCHBIE CUCTEMbI: KOJUIOUMAHBIE (30JIM U T€JIM) U UCTUHHBIE (MOJICKYIISIPHBIE,
MOJICKYJIIPHO-HOHHbIE W uOHHBIE). Oddext Tunmans. Koarynsius B KOJJIOWIHBIX
pactBopax. CHHEPE3HUC B TEIIAX.
3HayeHMe JUCHEPCHBIX CHUCTEM B KMBOW W HEKMBOHM NPHUPOAE W NMPAKTHYECKOM
JKM3HHM 4YeJI0BeKa. DMYJIbCUM U CYCIIEH3UU B CTPOUTENHCTBE, MUIIEBON U MEIUIIMHCKOM
MPOMBIILIEHHOCTH, KOCMETHKE. bruojoruueckue, MEAUIMHCKUE U TEXHOJIOTUYECKUE 30JIH.
3HayeHue Tellel B OpraHu3alud JKWBOW MarepuH. bHOJIOrMYEeCKHE, THUILEBbIE,
MEJIUIMHCKHE, KocMeTudyeckue renu. CuHepe3uc Kak (akTop, OMpeaesiolMil Cpok
TOJHOCTH MPOJAYKIMH Ha OCHOBEe Teneil. CBepThIBaHME KPOBU KaK OHMOJOTHMYECKUU
CHUHEPE3UC, €ro 3HaYCHUE.
Hemoncmpayuu
Bupl nucniepcHbIX CUCTEM U UX XapaKTEpHbIC TPU3HAKH.
[TpoxokneHne ayda cBeTa 4epe3 KOJUIOMIHBIC U UCTUHHBIE pacTBOPHI (3 dexT Tun-mamns).
Jlabopamopnvie onvimoi
[Tonyuyenue cycreH3uu cepbl U KaHU(OIu.
[TonyyeHue 3MyIbCUU PACTUTENILHOTO Maciia U OeH30J1a.
[Tomyuenue 3054 kpaxmana. [logydenue 305 cepbl U3 THOCYIb(haTa HATPUSI.

2.7. Xumuueckue peaxyuu

Knaccnpuxkanusa XuMUYeCKHX PeaKIMi B OPraHu4YecKoil 1 HEOPraHUu4eCKOM XMMUM.
[TonsiTne o xumuveckoi peakiuu. Peakruu, waymme 0e3 M3MEHEHHs] KauyeCTBEHHOTO
COCTaBa BEUIECTB: AJUIOTPOINMU3ALMSA M H30Mepu3auus. Peakuuu, uaymue ¢ M3MEHEHHEM
COCTaBa BEILECTB: MO YMCIY M XapakTepy pearupyromux U oO0pa3yrouIuxcs BeEleCTB
(pa3noxeHusi, COEIMHEHUS, 3aMEllIeHHs, OOMEHA); M0 M3MEHEHHUIO CTENEeHEeW OKHUCIEHUs
AJIIEMEHTOB (OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE U HEOKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaknun); Mo TermioBoMy d3(Pdekty (9K30- W SHAOoTepMHUUeckue), mo ¢daze (romo- u
TEeTEPOTCHHBIC); MO0 HaMpaBjieHUIO (OOpaTHMble M HEOOpaTUMBIE); MO HCIOJIH30BAHUIO
Karanu3zatopa (KaTaJuTHYECKUEe M HEKaTaJIUTUYECKUE); MO0 MEXaHU3My (paJuKalbHBbIE,
MOJIEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH NPOTeKAaHUA XMMHUYECKHX peaKuu. BHyTpeHHsAS 3HEPIUsi, SHTAIbIUS.
TemnmoBo#t »ddext xumuueckux peaknuil. Tepmoxumudeckue ypaBHeHus. CraHgapTHas
SHTANBNMS peakiuii u oOpazoBanus BemecTB. 3akoH [.M.I'ecca um ero cruencraus.
OHTponus.

Cxopoctp xummuuyeckux peakuui. [lonstue o ckopoctu peakuuid. CKOpOCTh TOMO-U



TETEPOreHHOM peakuuu. OHeprus axkTuBauuu. DakTopbl, BIUSIOIIME HAa CKOPOCTh
xumMuueckor peakuuu. [Ipupona pearupyrommx BemiecTB. Temmeparypa (3akoH BanT—
['odpda). Konmenrpaums. Kartanmzatopsl W Karajiu3: TOMO- W TETEPOreHHBIN, HX
MexaHu3Mbl. @DEpMEHTBI, HX CpPAaBHEHUE C HEOPraHWYECKHMMH KaTaJu3aTOpaMH.
3aBUCUMOCTh CKOPOCTHM PpPEAKUUH OT MOBEPXHOCTH CONPUKOCHOBEHUS pPEArupyronux
BEILIECTB.

O0paTumMoCcTh XHMHMYECKHX Ppeaknuii. XumMudeckoe paBHoBecue. Ilonarue o
XMMHUYECKOM pPaBHOBECUHU. PaBHOBECHbIE KOHIIEHTpaluu. JIMHAMUYHOCTH XUMHYECKOIO
paBHOBecusA. PaKTOPbI, BIMUSIOLNIME HA CMELIIEHUE PABHOBECHS: KOHIIEHTPALUSI, JaBJICHUE,
temmnepartypa (nmpunnun JlelllaTtense).

Hemoncmpayuu

[IpeBpamenne kpacHoro ¢dochopa B Oenblid; Kuciopoga B 030H. Mojenu OyTaHa H
n300yTaHa.

[lonyuenne kucnopoaa W3 IMEPOKCHAA BOAOPOJAA M BOABI;, AETHApPATALUS 3TAHOJIA.
[Henouka npeBpamenuii P — P,0s — H3;PO,4; cBolcTBa YKCYCHOW KHUCJOTBI, pEakiluu,
uaympe ¢ oOpa3oBaHMEM OCaJKka, raa M BOJbI; CBONCTBA METAJJIOB, OKHCIIEHUE
anbJAETHIA B KUCIOTY U CIUPTA B aJIbJET U/,

Peakuyn ropenus; peakuuum SHIOTEPMUYECKHE HA MPUMEPE PEAKUUU Pa3JIOKEHUS
(3TaHONa, KATMUHOW CEIUTPBI, OUXpOMAaTa aMMOHHS) U HK30TEPMUYECKUE HA TPUMEPE
peakiuii coeanHenus (obeciBeurBanre OPOMHOM BOJBI M pacTBOpa MepMaHraHaTta Kajus
STUJICHOM, TaIlIEHUE U3BECTHU U JP.).

B3anmopneiicTBre IMHKA € PacTBOPAMH COJISHOW U CEPHOM KHUCIOT IMPU Pa3HBIX TEMIIE-
parypax, pa3HbIX KOHLEHTPALMAX COJSIHOW KHUCJIOTHI; Pa3joKEHUE NEPOKCHIA KUCIOPOaa
¢ moMo1nbio okcuaa Mapranma (IV), karanassl cbIporo msica U CIporo KapTodes.
B3anMopeiicTBue HMHKA pa3InyHON MOBEPXHOCTH (ITOPOUIKA, BUIN, TPAHYJI) C KUCIOTOM.
Mopenp «KUTISIIIETO CHOSD.

Cmernenne paBHoBecusi B cucteme: Fe'™ + 3 CNS™ «—— Fe(CNS);; OMbBIICHHE JKHPOB,
peaxuu 3TepupuKaum.

3aBUCUMOCTb CTENEHU 3JIEKTPOJUTUYECKON JUCCOLMALMM YKCYCHOW KHCJIOTBI OT pas-
OaBieHUS.

Cpasuenue cBouctB 0,1 H pacTBopoB cepHOl U CEpHUCTOM KHUCJIOT; MypaBbUHON M YK-
CYyCHOM KHCIIOT; TUAPOKCUIOB JIUTHUSL, HATPUS U KaTUSL.

Jlabopamopnvie onvimoi

[Tonydyenue kucaopoaa pazioKeHHeM MEPOKCHIa BOJOpoAa U (MiIM) epMaHraHaTa Kajiusl.
Peakuuu, unymue ¢ oOpa3oBaHHEM oOcajika, ra3a WIM BOJIbI JJii OPraHUYECKUX U He-
OpPraHUYECKUX KUCIIOT.

2.8. Pacmeopuwi

Ilousitue o0 pacrBopax. PuU3MKO-XMMHUYECKash NPUPOJa PACTBOPEHHS U PaCTBOPOB.
BzaumopeiicTBre pacTBOpPUTENE U PACTBOPEHHOIO BeEHIECTBA. PacTBOPUMOCTH BEIIECTB.
CriocoObl  BBIpaXEHHUS] KOHIIGHTpAaIlMM pAacTBOPOB: MaccoBasi JOJS PacTBOPEHHOTO
BelllecTBa (IIPOLICHTHAS ), MOJISIpHAS.

Teopusi 3JIeKTPOIMTHYECKOH AUCCONMANMU. MeXaHU3M AUCCOLUMALNM BEIIECTB C
pa3IMYHBIMU TUINAMH XUMHYECKUX CBsizel. BKiajg pyccKHX Y4YeHbIX B pPa3BUTHE
MPEACTABICHUA 00 3JIEKTPONUTHYECKOU mauccoruanuu. OCHOBHBIE TOJOXKEHUS TECOPHH



ANIEKTPOJIUTHYECKON aucconmanuu. CTeneHb 3JIEKTPOJUTUYECKONM JUCCOLMAlUU U
bakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEHUE DIEKTPOJIUTHI.

Huccounanus Boasl. Bonopoanslii mokazarenb. Cpena BOJHBIX PACTBOPOB JIEKTPOJIUTOB.
Peakiyin oOMeHa B BOAHBIX PaCTBOPAX 3JIEKTPOIUTOB.

I'uaponu3 kak oOMeHHbI mnpomecc. HeoOpaTtumelii ruaponn3 OpraHUYECKUX U
HEOPTaHUYECKUX COECIUHEHUM U €T0 3HAaUCHUE B MPAKTUUYECKON JEATEIIbBHOCTH YEJIOBEKA.
O6patumbiii tujgponu3 cosie. CtyneHYaThli ruapoiu3. [IpakTuyeckoe NpUMEHEHUE
ruaponusa. ['waponu3  opraHuyeckux — BemecTB  (OENKOB, KHpPOB,  YIJIEBOJOB,
noJuHykKIeoTH10B, AT®) u ero 6MOJIOrMUECKOe M MpPaKTHUECKOoe 3HaueHue. OMbLICHHE
#upoB. Peakius srepudukaiu.

Hemoncmpayuu

CpaBHEHHE >JEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMENIEHHWE pPaBHOBECUS
JUCCOLMAIUU CNAa0bIX KUCIOT. THAMKATOPHI U U3MEHEHHE UX OKPACKH B Pa3HBIX Cpefax.
CepHOKUCTBINA U (PEepMEHTATUBHBINA TMAPOIIU3 YTIIEBOJIOB.

['uaponu3 kapOOHATOB, CYIb(PATOB U CUIMKATOB LIEJIOYHBIX METAJIOB; HUTPATOB CBHUHIIA
(IT) mnum nuHKa, XJI0pUaa aMMOHUS.

Jlabopamopnuiii onvim

XapakTep AUCCOLMALMA PA3JIMYHBIX THAPOKCUIOB.

Ilpakmuueckoe 3anamue

[IpuroroBnenue pacTBOPOB PA3IUYHBIX BUAOB KOHLIEHTPALIVH.

2.9. OkucnumenvbHo-80CCMAHOBUMENIbHBLE PeaKyuu. INeKMpOXUMULECKUE NPOYECCbl
OKHuCIUTETBLHO-BOCCTAHOBUTEIbHBIE peakuuu. CteneHb okucieHus. BocctanoBuTem
n okuciaurenn. OKHCIIEHMEe W BOCCTAaHOBJICHUE. BakHeWIlme OKUCIUTEIM H
BOCCTAHOBUTENU. BOCCTaHOBUTENBHBIE CBOMCTBA METAJUNIOB — IPOCTBIX BEIIECTB.
OKUCIUTENBHBIE U BOCCTAHOBUTEJILHBIE CBOWCTBA HEMETAIIOB — IMPOCTHIX BEIIECTB.
BoccranoButenbHbIe  CBOMCTBA BEIIECTB, OOPa30BaHHBIX »JJEMEHTAMU B HU3IIEH
(OTpULIATENIBHOM) CTETIEHU
okucieHusi. OKUCIUTENbHBIE CBOMCTBA BEIIECTB, OOPA30BAHHBIX JJIEMEHTAMH B BBICIICH
(TOJIOKUTETHLHOM) cTeneHN OKUCIeHU. OKUCIUTENbHBIE U BOCCTAHOBUTEIHHBIE CBOMCTBA
BEILIECTB, 00Pa30BaHHBIX 3JIEMEHTAMU B MPOMEKYTOYHBIX CTETICHSIX OKUCIICHUS.

Knaccunduxanus OKHCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIX peakuui. Peakiun
MEKaTOMHOT'O u MEXKMOJIEKYJIIPHOTO OKHMCJICHUSI-BOCCTAHOBJICHUS. Peaxkun
BHYTPUMOJIEKYJISIPHOTO OKHCJICHHUS-BOCCTAHOBJICHHUS. Peakmun CaMOOKHCJICHHU -

CaMOBOCCTAHOBJICHUS (AUCTIPOTIOPLIMOHUPOBAHMS ).

MeToabl COCTaBIEHUs YPABHEHUN OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuii. Meton
ANEKTPOHHOTO  OanaHca. BimsHue cpeapl Ha  OPOTEKAHWE  OKUCIHUTENBHO-
BOCCTAHOBUTEJBHBIX MPOLIECCOB.

XuMHYeCKHe HCTOYHMKH TOKA. OJEKTPOAHbIE MNOTEHUMaNbl. Psa cTaHmapTHBIX
ANEKTPOAHBIX TMOTEHUIUAIOB (PJIEKTPOXUMHUYECKUM PAJl  HANPSHKEHWM  METaJIoB).
["ambpBaHWYECKUE JJIEMEHTHI W TPUHIUIBEI uX pPaboThl. CocTaBiieHHWE TalbBAaHMYECKUX
anemeHToB. (OOpa3oBaHHME TallbBAHWYECKUX TMap TMpPH XUMHUYECKHX Ipolleccax.
['anpBaHWYECKHUE DJIEMEHTHI, MPU-MEHSIEMbIE B KWU3HU: CBHUHIIOBas aKKyMYJISITOpHas
Oarapes, HUKEIIb-KaJIMHEBbIC OaTapeu, TOTUTMBHBIC JIEMEHTHI.

DJIEKTPOJIM3 PACIVIAaBOB M BOJHBIX PAaCcTBOPOB JJIeKTPOJaMTOB. IIporecchl,



IIPOUCXOAIINE Ha KATOAE M AaHOAE. YPAaBHEHUsA DIIEKTPOXMMHMUYECKHUX IPOLECCOB.
DJIEKTPOJIN3 BOJHBIX PACTBOPOB C HWHEPTHBIMU BJIEKTPOJAMH. IJIEKTPOIU3 BOJHBIX
pPacTBOPOB C PaCTBOPUMBIMH 3JIEKTpoaMH. [IpakTrueckoe NpUMEHEHNE YIIEKTPOIU3A.
Jemoncmpayuu

BoccranoBnenue quxpomara kaiausi iuHkoM. BocctanoBnenue oxkcuaa meau (II) yriem u
BOJOpOJOM. BoccTaHOBIEHHE AMXpOMAara Kalausl ITUJIOBBIM CHUPTOM. OKHUCIHUTENIbHBIC
CBOWMCTBA a30THOM  KUCHOTBL. OKHCIUTENIBHBIE  CBOMCTBA  JMXpOMara  Kajusl.
["aibBaHMYECKUE PTIEMEHTHI U OaTaperKu.

Onexrtpoiin3 pacteopa xjaopuaa meau (II).

Jlabopamopnwie onvimaoi

B3anmoielicTBME METANIOB C HEMETAJUIAMHU, a TAK)XKE C PAaCTBOPAMHU COJIEW M PaCTBO-paMu
KHUCJIOT.

B3aumoneiicTBue cepHOMl W a30THOM KHUCJIOT C Melbto. OKHUCIUTENbHBIE CBOICTBA
IIEpMaHraHara Kajaus B pa3JIM4HbIX cpeaax.

2.10. Knaccugurayus sewgecms. Ilpocmoie gewecmesa
Kunaccudgukanus Heopranmveckux BemectB. [Ipocteie u cioxuble BemecTBa. OKCUabL,
ux Kkinaccupukauus. I['mapokcuiapl (OCHOBaHHUSA, KHUCIOPOJCOJEPIKALIUE  KHUCIIOTHI,
amporepHble  ruapokcuisl). Kucmorsl, ux kimaccupukauusa. OCHOBaHUS, UX
knaccudukanus. Conu cpegHue, KUCible, OCHOBHBIE U KOMITJIEKCHBIE.

Metamabl [lonoxeHne METaIIIOB B MEPUOANYECKON CUCTEME U OCOOCHHOCTH CTPOEHUS
ux aTtomoB. lIpocTeie BemiecTBa — MeETaUIbl: CTPOCHHE KPUCTAUIOB U METAJIIMYECKas
XUMHUecKas cBsi3b. OOmme (u3nyeckue CBOMCTBA METAUIOB U MX BOCCTAHOBUTEIbHbBIE
CBOMCTBa: B3aMMOJEICTBUE C HEMETaNIaMH (KHCIOPOJAOM, rajOore€HaMu, CEpOor, a30TOM,
BOJOPOJIOM), BOJOM, KHCIIOTaMH, PAacTBOpPaMH COJEH, OpPraHUYECKHMH BEIECTBAMHU
(cupTamu, TajJoreHaJKaHaMH, (EHOJOM, KHUCIOTamMH), Ieiaoyamu. OKcuael o
TMIAPOKCUBI METAJUIOB. 3ABUCUMOCTb CBOMCTB 3TUX COCIMHEHHUM OT CTENEHEH OKHUCIICHUS
METaJUIOB. 3HAYEHHE METAJJIOB B IPUPOJIE U KU3HH OPTaHU3MOB.

Koppo3us merasios. [loHsatiue koppo3un. XuMudeckass KOppo3us. IIEKTPOXUMUYECKAS
Koppo3usi. CriocoObl 3alIUThl METAJIIIOB OT KOPPO3HH.

OO0mue cnoco0bI MOTyYeHUsI METAJLI0B. MeTaiuisl B Ipupoje. MeTaiuryprus u €€ BUAbL:
UPO-, TUAPO- U ANEKTPOMETAJUTYPIHUsl. DIEKTPOJIN3 PACIIIaBOB U PACTBOPOB COEIMHEHHM
METAJIJIOB U €ro MPAKTUYECKOE 3HAYECHUE.

Hememannwu. Ilonoxenue HemetaioB B Ilepuoguueckolt cucteme, OCOOEHHOCTH
CTPOEHHUS UX aTOMOB. DJIEKTPOOTPULIATEIIBHOCTD.

brnaropoausie ra3pl. DNEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJHBIX Ta30B M OCOOEHHOCTHU
UX XUMHYECKHUX U (PU3NYECKUX CBOMCTB.

Hemeramnsl — npocTeie BemecTsa. X aToMHOE M MOJEKYISIpHOE CTpoeHue ux. AJuio-
Tponus. XMMUYECKUE CBOMCTBA HEMETAJUI0B. OKHMCIIUTEIIBHBIE CBOMCTBA: B3aUMOICHCTBHE
C METaJUIaMH, BOJOPOJOM, MEHEE JIEKTPOOTPULATEIbHBIMA HEMETAIUIAMU, HEKOTOPBIMU
CJIOKHBIMM BEIIECTBAMHU. BOCCTaHOBHUTENIBHBIE CBOWCTBA HEMETAJIOB B PEAKLMAX C
($TOPOM, KUCIOPOJOM, CIOKHBIMH BELIECTBAMH — OKHUCIUTEISAMHU (230THOM M CEpHOM
KHCJIOTaMH | JIp.).

Jemoncmpayuu

Komnexkuusa «Knaccuduxaiuss HeOpraHM4eCKMX BEUIECTB» U 00pa3lbl MpeacTaBUTENEH



KJIACCOB.

Komnexkunsa «Knaccupukanuss opraHMYecKMX BEIIECTB» U 00Opaslbl IpeACTaBUTENCH
KJIACCOB.

Mopenn KpUCTAIIIMYECKUX PEIIETOK METAJIOB.

Konnekuus MeTamioB ¢ pa3HbIMH (PU3NUECKHUMH CBOMCTBAMHU.

B3anMopeincTeue nuTHsl, HaTpUsA, MarHus U Keje3a ¢ KUCIOPOIOM; IIECJIIOYHBIX METAJIJIOB
C BOJIOH, ClIUpTaMH, (PEHOJIOM; LIMHKA C PACTBOPAMHM COJITHOM M CEPHOM KHUCIIOT; HATPUS C
CEepol; aJIIOMUHUA C HOAOM; JKejle3a C PacTBOPOM MEIHOrO KyIopoca; alIOMUHHS C
pPacTBOPOM €IKOI0 HATpa.

Oxcubl ¥ THAPOKCUIBI XpOMa.

Koppo3us meTajuioB B 3aBUCUMOCTH OT YCJIOBUH.

3amuTa METaUIOB OT KOPPO3MH: O00pasllbl «HEPXKABEEK», 3alIUTHBIX MOKPBITHHA.
Koiutekuus py;.

DIIEKTPOJIN3 PACTBOPOB COJIEH.

Monenn KpUCTANIMYECKUX PpEUIETOK Hoja, anmasa, rpadura. Asyorponus ¢ocedopa,
Cepbl, KUCIIOPOAa.

B3anmoneiictBre BOOOpOa ¢ KUCIOPOJAOM; CypbMBI C XJIOPOM; HATPUsS C HOJAOM; XJIOpa ¢
pacTBOpoM OpomMuzaa Kanusi; XJOPHOW M CEPOBOJAOPOJHOM BOABI; OOECIBEUHBAHME
OpOMHOI BOJIbI 3TUJIEHOM WJIH AllETHUIIEHOM.

Jlabopamopnuie onvimoi

O3nakomieHne ¢ oOpa3laMu MpPEICTaBUTENEH KIACCOB HEOPTaHMYECKUX BEIECTB.
O3HakoMileHME C OOpaslamMu MpeACTaBUTENECH KJIacCOB OPraHWYECKUX BEIIECTB.
O3HaKOMIIEHHE C KOJUIEKLIUEH Y.

[lonyuenue kucimopona u ero csorcraa. [lomydenne Bogopoaa u ero CBOMCTBA.
[lonyyeHne IUTACTHYECKOM CEpbl, XMMHYECKHE CBOWCTBAa cepbl. B3ammonencrsue
METAJIOB C pPAacTBOpaMHM KHUCJIOT U cojed. CBoiicTBa yris: aAcOpOLMOHHBIE,
BOCCTaHOBUTEIIbHBIE.

B3anMopeiicTBrue IMHKA WK alFOMUHUS C pACTBOPAMHU KUCJIOT U 1iesioueil. OkpainBaHue
IIJJAMEHM KaTHOHAMM IIEJIOYHBIX U IEJTOYHO3EMEIBHBIX METAJUIOB.

2.11. OchogHble Kaccvl HeOPSAHUUEeCKUX U OP2AHUYECKUX COeOUHEeHULL
Boaopoanbie coearHeHus1 HeMmeTa/LI0B. llonydeHue aMmmaka W XJOPOBOAOPOJIA
CHHTE30M U KOCBEHHO. du3zmyeckue cBoiicTBa. OTHOIIEHUE K BOJIE: KUCIOTHO-OCHOBHBIC
CBOKCTBA.

Oxcuabl M aHTHAPHUIBLI KAapOOHOBBIX KHMEJ0T. Heconeobpasytoiue u coneoOpasyrorniue
okcunapl. Kucmoraeie oxcuabl, ux cBoiWcTBa. OCHOBHBIE OKCHABI, WX CBOMCTBA.
AMdoTepHbIE OKCHIBI, WX CBONCTBA. 3aBUCHUMOCTh CBOWCTB OKCHJIOB METaUIOB OT
CTETCHHU OKUCJICHUS. AHTHIPUIBI KapOOHOBBIX KUCIOT KaK aHAJIOTH KHUCIOTHBIX OKCHJIOB.
Kucaorel opranmyeckue ¥  HeopraHuveckme. Kuciorel B CBeTe TEOpuUU
ANEKTPOJUTUYECKON Jauccormanvu. KucioTel B CBET€ MPOTOIUTUYECKOW TEOPUHU.
Knaccudukanys opraHudecKux M HEOpPTaHWMYECKHX KHCIOT. OOmue CBOMCTBA KHUCIOT:
B3aUMOJICHCTBUE OPTaHMYECKUX W HEOPTaHUYECKUX KHUCIIOT C METajulaMU, OCHOBHBIMHU U
aM(OTEepHBIMU OKCHUJAMHU M THAPOKCHUIAMH, COJSIMH, OOpa3oBaHUE CIIOXKHBIX 3(PHUPOB.
Oco0eHHOCTH CBOMCTB KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIIOT.

OcHOoBaHUsI oOpraHnyeckue W Heopranudeckue. OCHOBaHHSI B CBETE€ TEOPUU



ANEKTPONUTHYECKON auccormanuu. (OCHOBaHUST B CBETE€ MPOTOJUTHUECKON TEOPUHU.
Knaccudukanus opraHM4ecKuX M HEOPraHWYECKUX OCHOBAaHUU. XMMHYECKHUE CBOWCTBA
miejoueid M HEpacTBOPUMBIX OcHOBaHMi. CBoWCTBa OECKHUCIOPOJHBIX OCHOBAHUM:
aMMHaKa U aMUHOB. B3auMHO€ BJIMSIHUE aTOMOB B MOJIEKYJI€ aHHJIMHA.

AM@oTepHble OpraHMYecKHe W HeOpraHuveckue coequHeHus. AmdoTepHbIe
OCHOBaHMSIB CBETE MPOTOJUTUYECKON Teopuu. AM(POTEPHOCTh OKCUAOB U THIAPOKCHJIOB
MEPEXOIHBIX METAJIJIOB: B3aUMOJEHCTBUE C KUCIOTAMHU U IIEJIOYAMMU.

Comu. Knaccudpukammss m XuUMHUYECKHE CBOMCTBa cojeil. OCOOCHHOCTH CBOWCTB
COJICHOPraHUYECKUX U HEOPTaHUYECKUX KHUCIIOT.

I'eHeTn4yeckasi CBfI3b MEXKAY KJIACCAaMHM OPraHHMYeCKHX W HEOPraHMYeCKHX
COEeIUHEHUMN.

[loHATHE O TEHETHYECKOM CBA3M M TEHETHYECKHUX pPsAJaX B HEOPraHUYECKOM U
oprannueckoi xumuu. ['eHeTnueckue psapl MeTamia (Ha IpUMEpe KaJbLUS U KeJe3a),
HeMeTasuia (Ccepbl U KPEMHUS), MEPEXOIHOTO AieMeHTa (IuHKa). ['eHeTruueckue psanabpl u
rE€HETUYECKas CBSI3b B OPraHUYECKOM XUMHUH. ENTMHCTBO MUpa BEILIECTB.

Jemoncmpayuu

Komtekium KuCIOTHBRIX, OCHOBHBIX U aM()OTEPHBIX OKCHUIOB, IEMOHCTPAITUS UX CBOMCTB.
B3auMopeiicTBue KOHIEHTPUPOBAHHBIX a30THOM M CEPHOM KHUCIOT, a Takke pa30aBiieH-
HOU a30THOM KUCJIOTBI C MEJBIO.

Peakrus «cepeOpssHOTO 3epKajiay sl MypaBbUHOM KUCIIOTHI.

B3aumoneiicTBue pactBopa THUAPOKCUIA HATPUS C KHUCIOTHBIMM OKCHUJAMU (OKCHAOM
docdopa (V)), amboTepHbIMU THAPOKCHUIAMHU (THAPOKCUIOM ITUHKA).

B3anmoneiicTBre aMmmuaka ¢ XJIOpOBOJIOPOJIOM U BOJIOM. AHAJIOTMYHO JJI1 METHUJI- aMUHA.
B3anmoneiicTBe aMUHOKHUCIIOT C KUCJIOTaMH U 1iesiouamMu. OCyiecTBICHHUE MEPE-X010B:
Ca — Ca0O — Ca3(POy), — Ca(OH), P — P,05 — H;PO,

Cu — CuO — CuSO4 — Cu(OH), — CuO — Cu

C2H5OH — C2H4 — C2H4BI'2

Jlabopamopnsie onvimaoi

[TonyueHne u CBOMCTBA YIJIEKHCIIOTO rasa.

CBoiicTBa COISIHOM, CEpHOII (pa30aBIEHHOMN) U YKCYCHOM KHUCIIOT.

B3anmopeiictBue rugpokcuma HaTpus ¢ coisimu (cyiabdarom memu (II) m xmopumom
aMMOHHS).

Paznoxxenue ruapokcuga Meau.

[Tomy4yenue u amdpoTepHbIE CBOWCTBA THAPOKCHIA amtoMuHMs. [lorydenne KeCTKON BOIbI
Y U3y4YE€HHUE €€ CBOWCTB. Y CTPAHEHHE BPEMEHHOM U MOCTOSIHHOW KECTKOCTH.
Ilpakmuueckue 3anamus

[TosyueHue XJI0pOBOIOPOJA U COJISTHOW KUCIIOTHI, X CBOKCTBA. [lonmydyeHne ammuaka, ero
CBONCTBA.

2.12. Xumus snemenmos
s-Jnemenmol
Bogopoa.  J[BOMCTBEHHOE  TOJOKEHUME BOAOPOJA B  IMEPUOJAUYECKOM  CHUCTEME.
N3otonbiBosioposa. Tsxenas Boga. OKHUCIUTENIbHbIE W BOCCTAHOBHUTENBHBIE CBOMCTBA
BOJIOPO/A, €ro MOJIy4YEHHUE U IIpUMEHEHHE. POJIb BOIOPO/A B )KMBOM U HEKUBOU MIPUPOJIE.
Bona. Ponb Boabl Kak cpenooOpa3yrommero BelecTBa KIETKH. DKOJIOTHYECKHE aCIEeKThl



BOJIOTIOJIB30BAHMS.
duemenThl IA-rpynmnel. [llenounsie Meramibl. OOmas XapakTepUCTHKA IMIEIOYHBIX
METAJUIOB HAa OCHOBaHMU mNoJIokeHusa B lleproanyeckoil cUCTEME  DIEMEHTOB
J.M1.MenpeneeBa u crpoenusi atromoB. [lonydenue, pusndyeckne u XUMUYECKUE CBOMCTBA
IIEJIOYHBIX METAUIOB. KaTHOHBI IIETOYHBIX METAUIOB KAK BaXKHEWIAss XUMHYECKas
dbopMa HX CYIIECTBOBaHUS, PETYJISTUBHASA POJIb KATUOHOB Kajusi WU HATpUs B >KUBOU
kiieTke. [IpupoiHble coequHEeHNsI HaTpUs U KaJlnsl, UX 3HAYEHUE.

JaeMeHThl IIA-rpynmbel. OOmias XapakTepUCTHKa IIETOYHO3EMENbHBIX METAVIOB H
MarHdss Ha OCHOBaHMM mNoJiokKeHusa B lleproanuecko cuCTEME  DIIEMEHTOB
.M. MenneneeBa u cTpoeHuss aroMoB. Kambiuii, ero mnosydyeHue, Quanueckue u
XUMHUYECKUE CBOMCTBA. BaxkHelllne COENMHEHUS KaJbLMs, UX 3HAYCHUE U MPUMEHEHHUE.
Kanbiuii B mpupose, ero 6uogoruveckas poib.

p-Onemenmeol

AJNIOMHHUNA. XapaKTEPUCTUKA aJIOMUHUSA HAa OCHOBAHWM MOJOKEeHUS B [lepnommueckoi
cucteme aiemeHToB JI.M.MeHneneeBa u ctpoenus atoma. llomydenue, puszndeckue u
XMMHWYECKME CBOMCTBA alOMHUHUA. BakHenmme COeIMHEHUs AIIOMHUHMSA, UX CBOMCTBA,
3Ha4YEeHUE U IpUMeHeHue. [IpupoaHbIe coeqMHEHNs AIFOMUHUS.

Yriaepon um kpemHmii. OOm@asi XapakTepUCTHKa Ha OCHOBAaHUM WX TOJIOKEHUS B
[Tepuomnueckon cucreme J[.M.MenneneeBa u ctpoeHus aroma. [Ipocrteie BemiecTsa,
oOpa3oBaHHbIe 3TUMHU d3jeMeHTaMu. OKCHUIIbI W THUIPOKCHUIBI YIJIepoJa M KpPEMHUS.
Baxueiiire conu yrojapHOM U KpeMHUEBOM KUCA0T. CHIIMKaTHAs! IPOMBIIUIEHHOCTb.
I'anorensl. OOmias XapakTepucTUKa TajJOr€HOB HA OCHOBAHMM HX TIOJOXEHUS B
[Tepuoauueckon cucreme sneMeHToB [[.M.Menaeneesa u ctpoeHus aroMoB. [ anorensr —
IIPO-CTBIE  BEIIECTBA: CTPOCHHUE MOJIEKYJ, XUMHUYECKHE CBOWCTBA, IIOJIy4YeHUE U
NpUMEHECHUE. BaxHeWmne CcoequHEHUus TaJOr€HOB, WX CBOWCTBA, 3HAYCHUE U
npuMeHeHue. ['amorensl B npupojie. bruosorndeckas poiap raJoreHoB.
Xanbkorenbl.O01Ias XapakTEpPUCTHKA XaJbKON€HOB HAa OCHOBAaHUM HX TOJIOXKECHHUS
Bllepnonnueckonn cucreme oanemeHtoB J[.M.MenneneeBa u  CTpOEHHS aTOMOB.
XanpKoreHbol — MpocThle BeniecTBa. Asutorponus. CTpoeHHE MOJIEKYJ aTIOTPOMHBIX
Moaudukanmii M ux cBoucTBa. IlomyueHue W TpPUMEHEHUE KHCIOPOJAa U  CEphI.
XanpKOreHbl B MPUPOJIE, UX OMOJIOTHYECKast POJib.

JaemeHTbl VA-rpynnbl.  OOmias XapakTepUCTHKa DSJIEMEHTOB 3TOM TpyMNIbl Ha
OCHOBaHMM MX MojoxxeHus B [lepnmomnmueckoun cucreme snemeHtoB Jl.M.Menneneea u
cTpoeHus atoMoB. CTpoeHue MOJIEKYJIbI a30Ta U aNIOTPOIHbIX Moaudukanuit docdopa,
ux (U3MYecCKue W XMMHUYECKHe CBOMCTBa. BomopoaHbie coenuHeHus 3J1eMEHTOB VA-
rpynnbsl. Oxcuabl a3ota u pocdopa, COOTBETCTBYIOMIME UM KUCIOTHL. CONU 3TUX KHUCIIOT.
CBoiicTBa KHCIOPOJHBIX COEAMHEHMH a30Ta U (ocdopa, UX 3HAYCHHE M NPHUMEHEHUE.
A30T 1 dochop B pupojie, ux OMoJIOrudeckas poJib.

JuaemenThl IVA-rpynmbel. OOmias xapakTepUCTHKa 3JIEMEHTOB JTOW TpPYyNIbl Ha
OCHOBaHMM X MojoxxeHus B [lepuomnueckoun cucreme snemeHtoB Jl.M.Menneneea u
CTPOCHHUS aTOMOB. YTiepoa u ero ayuorponusi. CBONWCTBA a/UIOTPOITHBIX MOAM(PUKAIIHIA
yriiepoja, UX 3HaueHHe U nMpuMeHeHue. OKCHUJIbI U TUAPOKCUIBI YTIIEpOAa U KPEMHUS, X
XxuMHuueckue cBoucTBa. CoOnu yroapHOM W KPEMHHUEBBIX KHCIOT, MX 3HAYE€HHUE U
npumenenue. [IpuponooOpazyromas poiab yriaepojaa s )KUBOM U KPEMHUS 111 HEXKUBOU
IIPUPOJIBI.



d-Onemenmui

Ocob6ennoctu ctpoenusi atomoB d-anementoB (IB-VIIIB-rpynm). Menb, 1IUHK, XpoM,
YKeJIe30, MapraHel] Kak MPOCThIe BEIIECTBA, UX (PU3nUecKkue U XuMHUeCcKrue cBoricTBa. Ha-
XOXKJIEHHE ATHUX METAUIOB B TpHUpOjae, WX ToiydeHne u 3Hadyenwe. Coenuuenus d-
AJIEMEHTOB C PA3JIMYHBIMU CTEHEHSMH OKHCICHHUS. XapaKTep OKCUIOB U THUIPOKCHUJIOB
9THX 3JIEMEHTOB B 3aBUCUMOCTH OT CTEIICHU OKHCJIICHUS MeTaJlja.

Hemoncmpayuu

Kosutekiuu mpocThIX BEmeCTB, 00pa30BaHHBIX JIEMEHTAMH PA3IMIHBIX AJIEKTPOHHBIX
CEMCICTB.

KoJutekuuu MUHEPAIOB U TOPHBIX MOPOI.

[TonyueHne aOTPOINHBIX MoOAMMUKAIMNA KUCIopoda, cepbl, ¢ochopa. XumMuueckue
CBOMCTBa BOJIOPOIA, KUCIOPOIa, Cephl, hocdopa, TAIOTEHOB, yTIAEPOIa.

Oxkcuapl cepbl, a30Ta, yriepoja, kejie3a, MapraHiia, MEIu C Pa3JUYHbIMU CTEICHIMU
OKHCJICHHS, UX CBOMCTBA.

['mapokcuasl cepbl, XpoMa, Mapraiia, kejae3a, MeAu, ATFOMUHUS U IMHKA, UX MOJTy4YEeHUE
1 XMMHUYECKHE CBOMCTBA.

Jlabopamopnsie onvimut

N3yuyeHne CBOMCTB MPOCTBHIX BELIECTB U COCAUHEHUN S-3JIEMEHTOB. M3ydeHue CBOWCTB
MPOCTHIX BEUIECTB U COCAUHEHUN P-3JIEMEHTOB. M3yueHHE CBOMCTB MPOCTHIX BEIIECTB U
coeMHeHu d-2JIEMEHTOB.

Ilpakmuueckue 3anamus

[TonydyeHue rMAPOKCUIOB ATFOMUHUS M IIMHKA; UCCIEA0BAaHUE UX CBOMCTB. [lonyuenue u
HCCIIeIOBAaHUE CBOMCTB OKCHIOB CEPHI, yriiepoaa, ¢hocdopa.

2.13. Xumus 6 sxcusnu odwecmea
XuMusi ¥ MPOM3BOACTBO. XUMUYECKAsS MPOMBIIUIEHHOCTh U XUMHUYECKHUE TEXHOJIOTHH.
CohIpbe 1711 XMMHUYECKOW MNPOMBINUIEHHOCTH. Boja B XMMHMYECKON MPOMBIILICHHOCTH.
OHeprus i1 XUMHYECKOTO TMPOU3BOACTBA. HayuyHble NDPUHUUIBI XUMHUYECKOTO
MPOU3BOJICTBA. 3alllUTa OKPYXaIoIIel cpeapl U OxpaHa TpyJa MpU XHUMHYECKOM
npous3BoAcTBE. OCHOBHBIE  CTaIUM  XHUMHUYECKOrO  Mpou3BojAcTBA. (CpaBHEHHE
MIPOM3BOJICTBA AMMHUAKa U METAHOJIA.
XumMusl B CeJIbCKOM XO03fIlCTBe. XHMU3AlHUs CEJIbCKOTO XO34MCTBAa U €€ HAIPaBIICHUA.
Pacrenuss u mouyBa, MOYBEHHBIM TMOTJOMIAIONIMM KOMIUIEKC. YIOOpeHUus M HX
Kiaccupukanysg. XUMHYECKHE  CpEACTBAa  3alluThl  pacTeHuil.  OTpulaTelbHbIC
MOCJIEACTBUS MPUMEHEHHUS MECTUIIUIOB U 00phOa ¢ HUMHU. XHUMH3aIIHs KUBOTHOBO/ICTBA.
XuMusi u JKoJiorusi. XHMMHUYECKOE 3arpsi3HEHUE OKpyxarwlmieil cpenbl. OxpaHa
ruapochepsl OT XUMHUYECKOTo 3arpsisHeHus. OxpaHa TMOYBBI OT XHMHYECKOTO
3arpsisHeHus. OxpaHa aTtMocepbl OT XuUMHUUYecKoro 3arpssHeHus. OxpaHa Giaopsl U
(dbayHbI OT XUMHYECKOT'0 3arpsi3HEHUS. BUOTEXHOIOTHS U TeHHAs! HHKEHEPHS.
XuMHusl M MOBCEIHEBHAsI )KU3Hb YesioBeKa ./[omalnHsas anteka. MoOKWIIME U YUCTSIINE
cpenctBa. CpencrBa 00phOBI C OBITOBRIMH HaceKOMbIMH. CpelcTBa JIMYHON TUTHUEHBI H
KOCMETHKHA. XHUMHUS M mHlIa. MapKUpOBKH YHAKOBOK IIHILEBBIX W TUTHEHUYECKUX
MPOAYKTOB U YMEHHME UX YUTATh. JKOJIOTHS KWIUIIA. XUMHUS U TCHETUKA YETIOBEKA.
Jemoncmpayuu
Mopenn npou3BOACTBA CEPHOM KHUCIOTHI M aMmuaka. Kosuiekuus ynoOpeHuid u



NECTULIUOB.

OO0pa3Lpl cpeAcTB ObBITOBOM XMMUU U JIEKAPCTBEHHBIX IIPENAPATOB.

Ilpakmuueckue 3anuamusn

O3HaKOMIIEHHE C KOJUIEKLIMEN yIOOpEHNUI U TECTULIUOB.

O3HakoMiIeHHE ¢ 00pa3amMu CpeCTB OBITOBOI XUMUU U JIEKAPCTBEHHBIX MPENapaToB.

Ilpumepnsie memul pechepamos
buorexHonorus u reHHas UHXeHepusa — TexHoaorun X XI Beka.
HanorexHonoruss kak MNPUOPUTETHOE HANPABICHUE PA3BUTHUS HAyKU U
npou3BozAcTBa B Poccurickon Penepanuu.
CoBpeMeHHbIE METO/IbI 00€33apaKUBaHUS BOJIbI.
AnnoTponus METaJJIOB.
Kuznb u gesrenbHocTh . 1. Menaeneena.
«IlepronnueckomMy 3akoHy Oyaylllee HE TPO3UT PA3PYIIECHUEM. .. »
Cunres 114-ro anemenTa — TpuyM@ poccuiickux hU3UKOB-sICPIIUKOB.
H3oTomnel Bomopoaa.
Hcnonp30BaHre paguOaKTUBHBIX U30TONIOB B TEXHUYECKUX LIENSX.
PenTreHoBCcKkO€ U3IIydeHHne U €ro UCIOJIb30BAHUE B TEXHUKE U MEIUIMHE.
[Ina3ma — yeTBepTOE COCTOSTHUE BELIECTBA.
AmMop(dHbIe BemecTBa B MpUpoOJIe, TEXHUKE, OBITY.
OxpaHa OKpy»Karolel cpelbl OT XWMHYECKOIro 3arpsi3HeHus. KoanuecTBEHHbIE
XapaKTEPUCTUKH 3arPA3HECHUS OKPYKAIOIIEH CPEBI.
[IpumeneHnue TBep0TO M ra3000pa3zHoro okcuaa yriaepoaa (IV).
3ammTa 030HOBOTO SKPaHa OT XUMHUYECKOTO 3arps3HEHUS.
I'pybomucriepcHbie  CHUCTEMBI, WX KJIacCH(pUKAIMs W  HUCIOIb30BAaHHWE B
po(ecCUOHANbHOM eI TEIbHOCTH.
KocMmeTtnueckue renmu.
[IpuMeHeHne CyCIeH3U U AMYJIbCUI B CTPOUTEILCTBE.
MuHepanbl ¥ TOPHBIEC TOPOJIBI KAK OCHOBA JIUTOCHEPHI.
PactBopbl BOKpyT Hac. TuIlbl pacTBOPOB.
Bopa xak peareHT u cpena i XMMHYECKOr0 Ipolecca.
Kuznb u nesrensHocTh C. AppeHuyca.
Bxiag OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUHM  DIIEKTPOJIUTHYECKOMN
JIACCOLMALINH.
YcTpaneHue )KECTKOCTH BOJIBI HA IMTPOMBIIUICHHBIX MTPEANPUATHUAX.
CepHas KHCIIOTa — «XJI€0 XUMHUYECKON TIPOMBITIIIEHHOCTHY.
Hcnonb3oBaHne MUHEPATBbHBIX KUCIOT HA MPEANPUITUIX PA3TUYHOTO MPOdUIIs.
OKcuIbI U CONU KaK CTPOUTEIbHBIE MATEPUATIBI.
Hcropwus rurca.
[ToBapeHHas CONb KaK XUMUAYECKOE CHIPBE.
MHoronukuii kapOoHaT KajibIusi: B IPUPOJIE, B TPOMBIIINIEHHOCTH, B OBITY.
Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.
BupryanbHO€ MOAETMPOBAHNE XUMUUYECKHUX MPOLIECCOB.
DJIEKTPOJIA3 PACTBOPOB JIEKTPOJIUTOB.



DJIEKTPOJIN3 PACIIIIABOB AJIEKTPOJIUTOB.

[IpakTrueckoe MpuMEHEHNE AIEKTPOIN3a: padhUHUPOBAHNE, TATbBAHOIIJIACTUKA,
raJlbBaHOCTETHS.

HcTopus nonydeHust 1 mpoOU3BOACTBA ATIOMUHHS.

DIIEKTPOJUTUUECKOE TIOJTydeHNEe U papuHUPOBAHNE MEJIH.

Kuznb u gesrensHOCTh 1. JI9BH.

Posib MeTaiioB B UCTOPUH YEIOBEUECKOM HUBWIM3AIMU. McTopus oTedecTBEHHOM
yepHoil MeTaurypruu. COBpeMEHHOE METAJUTYPru4ecKoe MpOU3BOICTBO.

HcTopust OTE€YECTBEHHOM LIBETHOM METAJLUIYpPruud. Poip METalioB W CIUIABOB B
HAay4YHO-T€XHHUYECKOM IIPOrpecce.

Koppo3sust metanioB u criocoObI 3aIUTHl OT KOPPO3UH.

WNHepTHBIE WK 6JIarOpPOIHBIC Ta3bl.

Poxxparomniye coiayu — raJioreHbI.

HcTopus mBencKon CIuyKH.

HcTopust BOSHUKHOBEHHUS U PA3BUTHSI OPTAHUYECKON XUMHH.

Kuznp u nearensHocth A. M. Bytneposa.

Buramusm u ero kpax.

Posib 0TEUECTBEHHBIX YUEHBIX B CTAHOBJICHUHU W Pa3BUTHU MHUPOBOW OpPraHUYECKOU
XHMHH.

CoBpeMeHHbIE IPEACTABICHUS O TEOPUN XUMUYECKOTO CTPOCHHUS.

DKOJOTMYECKUE aCTIEKThI UCIIOJIB30BAHUS YTIIEBOJOPOIHOTO ChIPhA.
DKOHOMHUYECKHUE ACMEKThl MEXIYHAPOJHOTO COTPYIHUYECTBA IO HCIOIH30BAHUIO
YIJIEBOJOPOJAHOTO ChIPHSI.

Uctopust OTKphITHS W Pa3paOOTKH Ta30BBIX W HEDTIHBIX MECTOPOXKICHHUA B
Poccuiickon denepanumu.

XuUMUs YTIIEBOJIOPOJIHOTO ChIPbSI M MOsI Oy Ty1iast mpodeccus.

YrineBonopoaHOE TOILIUBO, €T0 BUAbI U HA3HAYCHUE.

CHuHTETHYECKHE KaydyKH: UCTOPHS, MHOTOOOpa3ue U NePCreKTUBHI.
Pe3nnoTexXHUUYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.
CBapoyHO€ MPOU3BOJCTBO U POJIb XUMHUHU YIJIEBOJIOPOJOB B HEM.

Hedtr u ee TpaHcmopTHpOBKa KaK OCHOBAa B3aWMOBBITOJHOTO MEKIyHAPOIHOTO
COTPYAHUYECTRBA.



TEMATHUYECKOE IIJTAHUPOBAHUE

MakcumanbHas yueOHast Harpy3ka oOydarormuxcs coctasisier 161 gac, B Tom uncie:
aynuTopHas (00s13aTenbHas) Harpy3ka OOyJaromuxcs, BKIIOUYas MPAKTUYCCKUE 3aHSTHS,
— 108 gacos;

CaMOCTOSITeNIbHAs paboTa 00yJaronuXxcs, B TOM YUCJIe KOHCYIbTaIuu — 53 vaca.

TemaTnueckuii rian

Buj yueOHoi1 padoThI

AynurtopHbie 3ansiTusA. Coaepkanue KoJsmm4yecTBo yacos
00y4eHuUs
Bsenenue 2
1. Oprannyeckasi Xumusi 49
1.1. IIpeqmeTr opraHM4EeCKON XUMUHU. 2

Teopus cTpoeHUsE OPraHUYECKUX

COE€IMHEHUU

1.2. IIpenenpHble yraeBo0POIbI 4
1.3. OTHIeHOBEIE U TUEHOBBIE 2
YTJIEBOIOPO/IbI

1.4. AueTusieHOBBIE YIIIEBOAOPOAbI 4
1.5. ApomaTruuecKkue yrieBo10pOIbI 2
1.6. [IpupoaHble HCTOYHUKHI 2
YTJIEBOJIOPOJIOB

1.7. I'mapokcuiibHbIE COETUHEHUS 6
1.8. Anpaeruabl ¥ KETOHBI 4
1.9. KapOoHOBbIE KHCIIOTHI U UX 6
MIPOU3BOJIHBIC

1.10. YrineBonanl 6
1.11. AMuHBI. AMHHOKHCIIOTBI, OCJIKA 6
1.12.A3oTconepxaniue 4
TeTEPOLMKINYECKUE COCTMHEHNS.

HyxkjienHOBBIE KUCITIOTHI

1.13.buoiornuecku aKTUBHEIE 1
COCTMHCHUS

2. O0mas U HeopraHM4vecKasi XUMUS 57
2.1. OCHOBHBIE MOHATUS U 3aKOHBI XUMHH 2
2.2. CtpoeHue atoma 2
2.3. [lepuoauyeckuii 3aKOH B CBETE 4

TECOPpHUHU CTPOCHUA aTOMaA




2.4. Xummnyeckas cBsa3b. CTpoeHue

BEIIICCTBA
2.5. lucnepcHbie cucteMbl. PacTBopbI 2
2.6. Teopust 3JIEKTPOIIUTUYECKON 4
JINCCOLMAITHT

2.7. OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 12
BEIIICCTB

2.8. Tunbel XMuMHYECKUX PEAKLINI 4
2.9. OKHCIUTEIIHFHO-BOCCTAHOBUTEIIHHEIC 8
peakiuu. DIIEKTPOJIU3 pacIIaBOB U

pacTBOpPOB

2.10. O0mue cBeAcHUS U MeTalIaX 16
HeMeTaiax

2.11. Xumus B )KH3HH 00IIIECTBA 1
Hroro 108

BHeaynuTopHasi caMocTosiTeIbHAs padoTa

HOI[FOTOBKa K ITPAKTUICCKHUM 3aHATUAM,

[OJIFOTOBKA BBICTYIUIEHUH 110 331aHHBIM 45

TeMaM, JI0KJIa/10B, pedepaTos, 3cce U Ap.

Koncynpramuu 8
Ilpomesrcymounaa ammecmavyusn 6 ghopme 3x3amena

Bcero 161




MATEPHUAJIBHO-TEXHUYECKOE OBECIIEUEHUE

B cocTaB y4eOHO-METOAMUYECKOTO M MAaTEPHAIbHO-TEXHUUYECKOTO OCHAILEHUS KaOMHETa
XUMUU BXOJAT:

* MHOTO(QYHKITMOHAJIbHBIA KOMILJIEKC MPEIo1aBaTers;

* HaTypajibHbIE O0OBEKTHI, MOJIEIH, TPHUOOPHI U HAOOPHI I MOCTAHOBKH IEMOHCTpa-
LIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;

* IEYaTHBIE ¥ SKPAHHO-3BYKOBBIE CPEJCTBA OOYUCHUS;

* CPENCTBA HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTHUH;

* PEaKTUBBI;

* IEPEYHN OCHOBHOM U JOTMOJHUTEIHHON YUYEOHOM IUTEPaTypHhI;

* BCIIOMOTaTeJIbHOE 000PYI0BAaHUE U NHCTPYKLINU;

* OuOMoTeuHbIN (POHS.
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3. Tabpuensn, O.C. Xumus: npaktukym : yue0.nmocooume/ [O.C. T'abpuensn, W.T.
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