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TogscHuTeAbLHAA 3aNMUCKA

I'1aBHas weJb Kypca XMMHMH Ha NMPOQWIbHOM YPOBHE - (POPMHUPOBAHUE Y YUal[UXCs YMEHUN
XapaKTepH30BaTh BEIECTBA, MaTepHasbl U XUMUYECKHE PEaKIMH; BHITIOJIHATH JIa0OpaTOPHBIE
OKCIIEPUMEHTHI; TPOBOJMTH pacueThl MO XHUMUYECKUM (opMyldaM U ypaBHEHUSIM;
OCYIIECTBIISITh MOUCK XUMUYECKOM MHPOpMAllMM M OLEHMBAaThb €€ JIOCTOBEPHOCTH;
OPHEHTHPOBATHCSA Y NPUHUMATh PELICHUs B POOJIEMHbBIX CUTYalMsIX.

Nzydyenne xumum Ha Tpo(UIBHOM YPOBHE CpeIHETO (IMOJHOTO) o0mero o0pa3oBaHMs
HAIPABJICHO Ha JOCTIDKCHHE CIIEIYIONINX HeJIei:

e OCBOEHHME CHCTeMbI 3HAHMI O (pyHIAMEHTAIbHBIX 3aKOHAX, TEOPHAX, (haKTaX X¥M HH,
HEOOXOTUMBIX JI IOHUMAHKST HAYYHOW KapTHHBI MUPA;

e Pa3BUTHEINO3HABATCIILHBIX  HWHTEPECOB,  WHTCIUICKTYaIbHBIX W TBOPYECKUX
CIOCOOHOCTEN B TIPOTIECCE M3YYCHUS XUMUIECKON HAYKW M €€ BKJIaJa B TCXHHUIECKUMA
MPOTPECC IMBWIM3ALINN; CIIOKHBIX U MPOTUBOPEUYUBBIX MyTeH Pa3BUTHS UIEH, TEOpUi
Y KOHUCTIMHA COBPEMEHHO W XM UK,

e BOCHUTAHUE Y0€KIEHHOCTH B TOM, UTO XUMHSI — MOIIHBIM MHCTPYMEHT BO3/EHCTBUS
Ha OKPYXKAIOILYIO CpeJly, U YyBCTBa OTBETCTBEHHOCTH 32 NMPUMEHEHHE MOJIyYEHHBIX
3HaHWM U yMEHUIL;

e TMNpUMEHEHHE TMOJIyYeHHbIX 3HAHWI W YMeHWH si: Oe3omacHOW pabdoThl C
BEILECTBAMHU B J1a00paTopuu, OBITY M HAa IPOU3BOACTBE; pEUICHUI MPAKTUYECKHUX 3aa4
B TIOBCEIHEBHOM >KM3HM; MPEIYNPEKICHUS SBICHUNA, HAHOCSIIMX BpEJ 370POBBIO
YyeJoBeKa U OKPYKalolled cpejae; TPOBEJCHUS HUCCIIEJOBATENbCKUX — paloT;
CO3HATEJIHLHOTO BBIOOPA PO eCCHH, CBI3aHHON ¢ XUMHUEH.

OcHoBHbBIE 321241 padoyeii MPOrpaMMbI:

e cdopmupoBarh y yuammxcsi yMeHHs O€30TIaCHOTO OOpallleHHs C BEIIEeCTBAMH,
BBITIOJIHATH HECJIOXKHBIE OTIBITHI, COOJIIO1ast MpaBWiIa TEXHUKHA OE€30TacHOCTH,

e HAYYUTh TMPUMEHATH TIOJyYCHHbIE 3HAHMWSA U1 OOBSICHEHHS Pa3HOOOPA3HBIX
XAMUYECKHX SIBIICHUM M CBOWCTB BEHIECTB, OICHKA POJIM XHMHH B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHI U MOJIy4E€HHH HOBBIX MaT€pPHAJIOB.

e BBIPaOOTATh y yJalIMXCs MOHUMAHUI OOIIECTBEHHOM TIOTPEOHOCTH B PA3BUTHU XM UH,
a Taroke c(OPMHUPOBATh Y HUX OTHOIICHUA K XUM UM KaKk BO3MOYKHOM 00J1acTu Oyaymeit
MPAaKTUYE€CKOM J1€ATELHOCTY,

e chopMHpPOBATh JIOTUYECKHE CBS3M C JPYTMMHU TpPEAMETaMH BXOJSIIMMH B KypC
OCHOBHOT'O 00pa30BaHMs.

Pabouasn npozpamma cocmaejieHa Ha OCHoeé:

o IlpumepHoit henepanbHOM NpoOrpaMMBbl CpeHETO (TOJHOTO) 001Iero oOpa3oBaHus 1O
xumun 11 10 — 11 xmaccos;

o IIporpammsl kypca xumuu 11a 10 — 11 kmaccoB 0011e00pa3oBaTeNIbHbIX YUPEKICHHIMA
(mpodunb eI ypoBeHb), aBTop O.C. ['abpuensH, pekoMeHaoBaHHas JlemapraMeHToM
00pazoBaTe/IbHBIX TPOrpaMM MW CTaHAAPTOB 00Imero obpa3zoBaHus MHHHCTEPCTBA
o6pazoBanus P®, onybimkoBanHas m3gareabcTtBoM «Jpoda» B 2011 roxy.

Hngpopmayua o Konuvecmese yueOHbIX 4acos, HA KOMOPble PACCUUMANHA OAHHAA padouas
npozpamma:



PaGouas nporpamma no opranmdeckoit xumuu (10 knacc) paccuurana Ha 102 ygaca (3 yaca B
HEJIeJT0), KOHTPOJILHBIX PaloT - 4, MpakTHIeCKUX paboT — 7 ¢opMa UTOTOBOM arTeCTaIK —
KOHTPOJIbHAs PadoTa (TeCTHPOBAHKE).

PaGouas mporpamma mo xumum B 11 kmacce paccumrana Ha 102 yueOHbIX yaca. B Heit
npeaycMoTpeHo — mpoBenenue  4xonHrtponbHeiX  ul0  mpaktmdeckux  pabor.  Takke
NPEeIYyCMOTPEH PE3epB CBOOOIHOTO Y4eOHOTO BpeMeHH B oObeme 2 y4eOHBIX 4acoB i
KOPPEKTHUPOBKH NPOXOKICHUS MPOTPAMMHOTO MaTepHalia M PEIISHHs] paCUETHBIX 3a/1a4.

(1)0pr1 op2aruzauuu 06pa306ameﬂbuozo npouecca:

e (pOHTANBHEIC;

e HHIVBHIYyaIlbHBIC;

e TPYIIOBBIE;

e  VHIWBUIYAIHHO-TPYIIOBBIE;
e  MPAKTHKYMBI.

Buowl u ¢popmut konmpons:

[IpoBoaUTCST KOHTPOJIH BHIPAOOTAHHBIX 3HAHUI, YMEHHI M HABBIKOB: BXOJHOH (TeCTUPOBaHHME,
Oecena, mpoBepouHas paboTa), UTOTOBBIA (MTOTOBOE TECTUPOBAaHUE). TEKyIIUl KOHTPOJIb
YCBOCHUsI Y4€OHOTO Marepuana OCYIIECTBISICTCS MyTeM YCTHOTO MJIU IMMHChbMEHHOTO OTpOCa.
M3yyeHne KakIoro paslena Kypca 3aKaHYMBacTCs MPOBEJCHAEM KOHTPOJILHON paboThI
(uroroBoro Tecta).

OcHoBHOE co/lep:kaHue Y4eOHOT0 mpeaMeTa
(opranuveckasi xummus), 10 kiaacce

(3 4 6 neoenio; 6cezo 102 u, uz nux 1 u — pezepenoe epems)

Beenenue (4 u)

[Ipenmer opranmyeckoil xumun. OCOOEHHOCTH CTPOEHHMS M CBOMCTB OpPraHUYECKHX
COE/IMHEHUH. 3HaueHWe M pOJib OPraHMYECKOM XMMHUU B CHUCTEME €CTECTBEHHbIX HAYK U B
XU3HU oOmiecTBa. KpaTtkuii ouepk UCTOPUM Pa3BUTHSL OPraHMUeCKON XUMUK.

[Ipennocwuiku co31aHUs TEOPUU CTPOCHUS: TEOPUsl PAJUKAIOB M TEOpHs TUIOB, paboThl A.
Kexyne, O. ®panknanna u A. M. bytnepoBa, che3q Bpaueil U €CTECTBOUCTIBITATENICH B T.
[neitepe. OCHOBHBIE MOJIO)KEHUSI TEOPUM CTPOEHHS] OPraHMYECKUX coeauHeHudt A.M.
BytnepoBa. Xumudeckoe CTpoeHHME M CBOMCTBAa OpraHMYecKHX BelecTB. M3omepus Ha
npuMmepe H-OyTaHa U U300yTaHa.

DJNeKTpOHHOE 00JIaKO M opouTalib, UX (OpMBL: s © p. DNEKTPOHHbIE M 3JIEKTPOHHO-
rpapudyeckre (GopMyabl atoMa yriepoja B HOPMaIbHOM M BO30YKIEHHOM COCTOSHHSIX.
KoBanieHTHast XuMuUecKasi CBI3b U €€ pasHOBWIHOCTH: SUP. Bomopomuas cBsizb. CpaBHeHUE
0OMEHHOTO ¥ JIOHOPHO -aKIIEITOPHOTO MEXaHM3MOB 00Pa30BaHKs KOBAICHTHOM CBSI3H.

3

[lepBoe BaneHTHOE COCTOSIHME — SP -THOpHAM3ALUS — HA MPHUMEPE MOJIEKYJbl MEeTaHa U
2

Ipyrux ajikaHoB. BTopoe BajieHTHOE COCTOSHME — sp -THOpUIM3alUsi — Ha TpUMEpe

MOJIEKYJIBI STWIeHA. TpeThe BaJCeHTHOE COCTOSIHHE — SP-THOpHIM3AIMs — Ha TpUMEpe

MOJIEKYJIbI-alleTWIe HA. ['eoMeTpusi MOJIEKYST PAaCCMOTPEHHBIX BEIIECTB M XapaKTEPHUCTHKA



BUIOB KOBAJICHTHOM CBSI3H B HHUX.

JdemoncTpamuu. KoJekims OpraHMuecKux BEUIECTB, MATEpUAIOB W M3ACIUN W3 HUX.
Monemmn wmonexyn CHs um CH30OH; CH,, Co;Hys m CgHg; w-Oyrama um wm3o0yraHa.
BsanmopeiicTBrue HAaTpuUsi C 3TAHOJIOM M OTCYTCTBHE B3aUMOJEHUCTBHS C AMITUIOBBIM 3UPOM.
Komnexipst moauMepoB, TPHUPOAHBIX M CHUHTETHYECKUX KaydyKOB, JIEKapCTBEHHBIX
npe naparoB, kpacureneit. [llapoctepxHeBbie 1 00BeMHBIE MOieNH MoJieKyl Ha, Cl2, N2, H20,
CH,. IapoctepxkueBbie 1 00bemHbie Monenn CHy, CoHa, CoHo. Monens, BhITIONTHEHHAS 13
BO3/IYIIHBIX IIAPOB, TEMOHCTPUPYIOIIAs OTTAIKUBAHUE THOPHUIHBIX OpOUTAIICH.

Tema 1. CtpoeHue u Kiaaccu(puKansi 0PraHuYecKUX coeIMHeHu i (7 u)

Knaccupukanmst OpraHMdecKMX COCAMHCHHH TI0 CTPOCHHIO «YTJIEPOJHOTO CKeJeTay:
alUKJIMYecKue (alKaHbl, alKeHbl, AIKUHbI, AJIKaJHeHbl), KApOOIMKIMIECKUE (IUKIOAIKAHbI U
apeHpl) M rerepouukigmdeckue. Kiaccupukamus — OpraHM4ecKMX COEIUHEHMHA IO
(YHKIIMOHAILHBIM TPyTIaM: CIHHUPTBI, (DEHOJIBI, TPOCThIe A(UPHI, AIBIETHILI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOKHBIE S(DUPHI.

Howmenknarypa tpuBuanbHas, panmoHabHas 1 MIOITAK. PanmonanbHas HOMEHKIATypa Kak
npeamecteeHHUK ~ HoMeHkiIarypel  MIOITAK.  [IpunHnumsl  oOpazoBaHusi — Ha3BaHMIA
opranmyeckux coeauHeHud no MIOITAK: 3amemienus, poJoHA4aJbHOM CTPYKTYpBI,
CTapILIMHCTBA XapPaKTEePUCTUUECKUX Tpymi (an(aBUTHBIA MOPSIOK).

CTpyKTypHas U30MEpHs U €€ BUIBL: H30MEPHS «YTJIEPOIHOTO CKEJIETa», U30MEPHS TOJI0KESHHUSI
(kpaTHO¥ CBSI3M U () YHKIIMO HAJTb HOM TPYTITBI), MEXKIaccoBast m3omepus. [IpocTpaHCcTBEHHAs
W30MEpHS U €€ BUIbL: T€OMETPHYECKash U ONITHYECKas. bruoornieckoe 3HaUueHUE ONTUYECKON
momMepri. OTpakeHHE OCOOCHHOCTEH CTPOCHHS MOJICKYJ T€OMETPHUECKHX M ONTHYCCKUX
M30MEPOB B UX Ha3BaHHSX.

Pacuernbie 3aaauun. 1. BeiBox MonekysipHO# (hOpPMYITbI BEIIIECTB.

JemoncTpanuu. OOpa3ipl IpeACTaBUTENICH PAa3TUIHBIX KIACCOB OPraHMIECKUX COEINHCHUN
U IIApPOCTEP)KHEBBIE WIN OOBEMHBIE MOJENTH MX MOJeKynl. Tabmumbl «Ha3Banme ankaHoB U
AIKWIbHBIX  3amecturesniei» Hu  «OCHOBHbIE KJIACChl OPraHUYECKUX  COEIUHEHMID).
[[TapocTepKHEBBIE MOAEIM OPraHMYECKHX COECAMHEHUM pa3IMdHbIX KiaccoB. Mognenn
MOJIEKYJI ©30MEPOB Pa3HbIX BHIOB U30MEPHH.

Tema 2. XuMu4ecKHe peakuy B OPraHu4ecKol Xumuu (3 u)

[NonsTre 0 peakimsax 3aMenieHus. ['anoreHMpoBaHe ATKAaHOB M aPEHOB, MICJTIOYHON THIPOIIN3
raJoTreHAJIKAHOB.

[TonsiTne 0 pPCakuAax IMPUCOCOANHCHUA. r HIPUPOBAHUC, TuapoTraJIorCHUpPOBAHUC,
TaJIOrCHUPOBAHUC. PeaKIII/II/I NnoJmMepn3alu M IoJIMKOHICHCallUN.

[lonsTe o peakuusx OTIICIVICHU (PIUMUHUpOBaHMs). JlerunpupoBaHue aKaHOB.
Herunparanust ciuproB. [eruapoxiopupoBaHue Ha NMPUMEpPE rajoreHaikaHoB. IlonaTtue o

KPEKUHIe aJIKAHOB U JAETIOIMMEPU3ALU TIOJIUMEPOB.

Peakiym m3omepmsarmm.



['oMomuTHYeCKHT M TETEPOJIMTUYECKUM pPa3pblB  KOBWICHTHOM XHWMHUUYECKOW CBS3H;
00pazoBaHWEe KOBAICHTHOW CBS3UM MO JOHOPHO-aKIENTOpHOMY MexaHmMy. [loHsaTee o
Hykyieodwie u snekrpoduie. Kimaccuukamms peakiuii mo TUIY pearupyrolux YacTHII
(HyKIIe0 (hMITHHBIE U AMEKTPO(PHUIIHHBIC) M MPUHIIMIY H3MEHEHUs COCTaBa MOJIEKYJIbl. B3anmHoe
BIIMIHUE aTOMOB B MOJICKYJIaX OpPraHM4ECKHX BEIIEeCTB. VHIYKTUBHBIM M ME30MEpHBIU
addexrsl. [Ipapmwio MapkoBHHKOBA.

JdemoncTpanmu. B3psiB cmecu meTana ¢ xsopoM. O6ectBednBaHne GpOMHOM BOJIbI ATHIE HOM
u anerwieHoMm. [lomydenne  ¢denomopopManbaermaHoil  cMoibl.  Jlenonmmmepr3anms
nomaTwieHa. [loydenue stnnena m stasona. KpexkuHr xepocuHa. B3pelB rpemydero rasa.
l'openre mMeTaHa wim mpomaHoOyTaHOBOM cMecH (M3 Ta30BOW 3aXWrajiku). B3pbB cMecu
MeTaHa WM MPONAaHOOYTaHOBOM CMECH C KUCIOPOAOM (BO3YXOM).

Tema 3. YraeBoaoponsbl (40u)

Ilpupoonsvie ucmounuxu y2ieeo0opooos. Hedth u ee mpombilUIeHHAS mepepaboTka.
®pakUOHHAsA TEPETrOHKA, TEPMUUECKUN M KaTaJlUTU4ECKUM KpekuHr. [Ipuponneiii ra3, ero
COCTaB W MPAKTUYECKOE HCTOJb30oBaHWe. KameHnHblil yroib. KokcoBaHMe KaMEHHOTO YIJIA.
[IpoucxoxaeHre MPUPOIHBIX HCTOYHUKOB YIJIEBOJOPOAOB. PudopmuHr, ankwinpoBaHue u
apoMatmzanusg HePTENPOAYKTOB. IKOJOTHUECKHE acCleKThl JOOBIMH, TIepepadOTKH U
HCTIOJTb30BAHMS TIOJIE3HBIX MCKOTIAEMBIX.

[TonsTre 00 yriaeBo0poIax.

Ankaner. T'omonormaeckuii psa 1 obmas ¢popmyna ankaHoB. CTpoeHHE MOJIEKYIbl METaHa U
Ipyrux ajakaHoB. M3omepust ankaHoB. Dum3nuecKkue CBONCTBA alKaHOB. AJIKAHbI B TPUPOJIE.
[TpoMbInuieHHBIE CTIOCOOBI TIOMYYEHHUS: KPEKUHT IKAHOB, (PpaKIMOHHAS TEeperoHka Hedrtu.
JlaGoparopHbie cTIOCOOBI MOJYYeHUs aJIKaHOB: CHUHTE3 Bropiia, 1ekapOOKCHIMPOBAHKE COJICH
KapOOHOBBIX KHCJIOT, THAPOIW3 KapOuaa amoMmunus. Peakunu 3amenienms. 'opeHre ankaHoB
B Pa3IMYHBIX YCIOBHSIX. TepMUYECKOe pa3lio’KeHHE alKaHoB. l3omepmsanus ajiKkaHOB.
[lpumenenne ankaHOB. MeXaHI3M peakIMM PAJMKAIFHOTO 3aMEIICHUsA, €ro CTaJuH.
[IpakTHaeckoe WCTOJIb30BaHME 3HAHUI O MexaHm3Me (CBOOOJIHO-PAIMKAILHOM) pEakuuil B
NpaBWwIaX TEXHUKHW O0E€30MAaCHOCTH B OBITY M HA IPOU3BOJICTBE.

Ankenpt. 'omonormyeckuii psa v o6mas popmyia ankeHoB. CTpoeHHE MOJIEKYJIbI STUICHA U
JIpYyTUX ajKeHOB. M30MepHs aJkeHOB: CTPYKTypHas M MpocTpaHCTBeHHas. HoMeHknatypa u
¢mmyeckre CBOWCTBa ankeHOB. llojydeHue STHUIICHOBBIX YIJIEBOJOPOJOB U3 AJIKAHOB,
rajoreHajikaHoB M crnuptoB. [lomspuzanust m-cBA3M B MOJIEKyJaX aJKEHOB HAa MpUMEpe
nporieHa. [Tousatue 06 nagykTUBHOM (+1) 3ppexTe Ha mpumMepe MoJieKybl nporneHa. Peakiumn
NPUCOESINHEHUs (TAIOTEHUPOBAHKE, THUIPOTATOTCHUPOBAHUE, THIPATALNS, THIPUPOBAHHE).
Peakimy okwuclieHMs W TONMMEpW3alKM ajlkeHOB. [IpUMeHEeHHe alKeHOB Ha OCHOBE WX
CBOWCTB. MeXaH3M peakiMu 3JIeKTPO(GUILHOIO MpUCOESTUHEHHS K ankeHaM. OKHCIIeHHe
ATKEHOB B «MSATKUX» U (OKECTKHX» YCIIOBUSAX.

Ankunsl. 'omonornaeckuit psaf ankuaoB. O6mas Gopmyna. CTpoeHre MOJIECKYIbI alleTIICHa
U Apyrux ajnkuHoB. M3omepus amkmHOB. HoMmeHKnaTypa aleTWIeHOBBIX YIJIEBOJIOPOJIOB.
[loyuenre anKMHOB: METAHOBBIM M KapOWIHBIN cTOCOOBL. DM3MUECKHUe CBOICTBA AIKWHOB.
Peakimu npucoenuHeHs: raJOreHUpOBAaHUE, THIPOTAIOTCHAPOBAHKE, TUIpaTalys (peaKiysl
Kyueposa), runpupoBanve. Tpumepmsanus aneTwieHa B OeHzon. [IpuMmeHeHHMe aIKWHOB.



Oxucnenve aakuHOB. OcoOble CBOWCTBA T PMUHAITBHBIXAJIKHHOB.

Anxaouenvt. O0mas dopmyna ankaare HoB. CTpoeHre MoseKkyi. M3omepus u HOMEHKIATypa
ankagueHoB. Du3nueckue CBOWCTBA. B3auMHOE pacrosioKeHHE T-CBSI3EM B MOJIEKYJIax
ATKAJIMCHOB: KyMYJIHUPOBAHHOE, COMPSIKEHHOE, H30JHpoBaHHOE. (OCOOEHHOCTH CTpPOCHUs
COIPSKEHHBIX AJIKaJUEHOB, UX MOJydeHHUE. AHAIOTUS B XMMUYECKHUX CBOWCTBAX AJKEHOB U
ankanueHoB. [lomMepmsanmss ankagueHoB. HarypanbHeli M CHHTETMYECKHH Kay4dyKH.
Bynkanmanums kayuyka. Pesmna. PaGoter C.B. JlebGemeBa. OcoOeHHOCTH peakIlHid
NPUCOEIVHEHUS K alKaJJUeHaM C COTPSYKEHHBIMU Tt -CBSI3SIMUL

Huxnoankanst. IloBITHE O NUKIOATKAHAX W MX CBOWCTBaX. ['oMOJOTHYECKUIA Pl U 0OTIas
dopmyna muknoankanoB. Hanpsokenue nukna B CsHg, C4Hg n CsHio, kordopmarm CgHio.
M3omepust nukioankaHoB (MO «YTJIEPOJHOMY CKEIETY», YuUc-, MpaHc-, MEKKIacCoBas).
XUMUYeCKre CBOWCTBA IMKIOATKAHOB: TOPEHHE, PA3JIOKEHHUE, paJuKallbHOE 3aMelICHHE,
momepuzaimsa. OcoOble CBOMCTBA LIMKJIONPONAHa, MKIOO0yTaHa.

Apenwt. benzon kak npejacTtaBuresb apeHoB. CTpoeHne MoseKysbl Oenzona. ConpspkeHue m-
cBsizeil. M3omepuss 1 HOMEHKJIaTypa apeHoB, MX moiydeHue. ['omonoru Oenzona. BnusiHue
OOKOBOI! LIeNH Ha 3JIEKTPOHHYIO INIOTHOCTH CONPSKEHHOTO T-00J1aka B MOJIEKYJIaX TOMOJIOTOB
OeH30Jla Ha TpuUMepe TojyoJsia. XUMHYECKHe cBoMcTBa Oen3zoia. Peakumm 3amereHust c
yyacTheM OeH30Jia: raJloTeHUpOBaHUE, HUTPOBAaHUE U alkuiupoBaHue. [Ipumenenue GeHzona
U ero roMoJioroB. PanukanbHoe xjopupoBaHue OeH3o0J1a. MexaHm3M U yCIIOBUS MPOBEACHUSA
peakiu paJuKalbHOTO XJIOopupoBaHus OeHzoyia. KaTtanurudyeckoe ruapupoBaHue OEH30J1a.
MexaHu3M peakiuii AeKTpo GWIbHOTO 3aMEIIeHHS: TAIOT€HUPOBAHMS U HUTPOBAaHMS O€H30J1a
U ero romoJioroB. CpaBHEHHE PEaKIIMOHHOW CMOCOOHOCTH O€H30Ja M TOJyoJia B peaKklusX
3ameneHua. OpueHrupyouiee aeiicteue rpynmnbsl aroMoB CHz— B peakuusax 3ameleHus ¢
yuactueM Ttoiyosa. Opuenrantell u Il poma B peakuusx 3amMelIeHHs C y4acTHEM AapEHOB.
Peakiym 00OKOBBIX LETIE AIKIOEH30JI0B.

Pacuetnbie 3anauu. 1. Haxoxnenne MOJIeKyISpHON (HOPMYIIBI OPraHMIECKOTO COEIUHCHHMS
1o Macce (00beMy) MpoAYKTOB cropanws. 2. HaxoxkneHne MOJIEKyISIpHOM (hOPMYIIBI BEIIECTBA
[0 €ro OTHOCHUTEJIbHOW IUIOTHOCTM M MAacCOBOM J0JI€ 3JIEMEHTOB B COCIMHEHMSAX. 3.
KoMOunaMpoBaHHbIE 3a1a4m.

Hpaktnuyeckue padorbl. 1. KauecTBeHHbIM aHAIW3 OPraHMYECKUX COEAMHEHHH. 2.
[lomyuenue 3TweHa U M3y4E€HUE €TI0 CBOMCTB.

Jdemonctpaumu. Komnekims «[Ipuponnsle HUCTOYHMKM — YTaeBOAOPOOBY». (CpaBHeHUe
npolLeccoB ropeHuss HeTw u mpupofHoro raza. OOpazoBaHue HEe(PTAHOW IUIGHKM Ha
NoBepXHOCTH BObl. Kartanurnieckuii kpekuHr napaduna. PactBopenre napaduna B OeH3MHe
U HUCTapeHue pacTBopureis w3 cMmecH. [InaBneHue mapapuHa M €ro OTHOIICHHWE K BOJE
(pacTBOpeHHe, CpaBHEHHE IUIOTHOCTEH, cMauuBaHue). Pa3genenue cmecu O€H3MH — BOJA C
MOMOUIBIO JIEJTUTEILHOM BOPOHKH.

[Monydenre MeTaHa W3 areTara HATpHs W TUIPOKCUIA HATPUs. Molen MOJICKYT aJIKaHOB —
IapOCTEP)KHEBBIE W 00BeMHbIe. ['opeHHe MeTaHa, MponaHoOyTaHOBOW cMmecH, mapaduHa B
YCIIOBUAX M30BITKA M HEJIOCTAaTKa KHCI0poa. B3peiB cMecu MeTana ¢ Bo3nyxoM. OTHOIICHHE
MeTaHa, NpPOTAHOOYTaHOBOW cMecH, OeH3uHa, mapapuHa K OpPOMHOW BOJE U PacTBOPY
nepMaHraHata Kaiws. B3pblB cMeCH MeTaHa U XJIOpa, WHHUIUMPYEMBIA OCBEIICHHUEM.
Boccranosnenue okcuna menu (1) mapaduHom.



[[TapocTepkHEBbIE W OOBEMHBIE MOJEIM MOJEKYJI CTPYKTYPHBIX M TIPOCTPAHCTBEHHBIX
moMepoB akeHoB. OObEeMHbIE MOJENM MOJIeKya ankeHoB. [lodyueHue 3TeHa M3 STaHOJA.
ObecuBeunBanue 3TeHOM OpoMHOU BoAbl. OOeciBeUHBaHUE ITEHOM pacTBOpa MepMaHraHaTta
Kaymsi. ['openue 3teHa.

[Tonyyenne aneTwnena w3 kapOuma kanpimsi. Du3uyeckue cBoiicTBa. BiammopeiicTBue
areTwie Ha ¢ OPOMHOM BOI0M. B3anmoqeiicTBre alieTWiIe Ha ¢ pacTBOPOM TIEpMaHraHaTa Kajusl.
INopenue anetunena. B3anMoieiicTBHE arieTIiIEHa ¢ pacTBOPOM COJIM MEJTU WK cepeopa.

Mopnemn (1mapocTepKHeBble U OOBEMHBIE) MOJIEKYJ AIKaJUCHOB C PA3JIMYHBIM B3aMM HBIM
pacnonoxxkeHueM m-cBsizeil. [lemommmepmzanusa kayuyka. Mopaenu (1IapoCTEepKHEBBIE U
00bEMHbBIE) MOJIKYN aJKaJHeHOB C pPA3IMYHBIM B3aUMHBIM PpACTIOJNIOKEHHEM T -CBS3CHL
Koarymsamst Miie4HOTO COKa KaydyKOHOCOB (MOJIOYast, 0TyBaHYMKOB WIH (UKYyCa).

HlapocTepxHEeBBIE MOACTH MOJIEKYJ IUKIOATKAHOB M alKeHOB. OTHOIICHNE NUKIOTEKCaHa K
pacTBOpY MepMaHraHata Kajaus 1 OpOMHOM BOJE.

[lapocTepxHeBble U 00BEMHBIE MOJIEII MOJEKYN OSH30J1a U €ro TOMOJIOTOB. Pasnenenue c
MOMOUIBIO JIEJIUTEJILHOM BOPOHKH cMecHu OeH30J1 — BoJia. PacTBopeHre B O€H30J€ pa3IMuHbIX
OPraHMYECKUX U HEOPraHMIECKUX (HampuMep, Cephl) BEeIIECTB. DKCTPArUpOBAHUE KpacuUTEeH
U JIPYrUx BellecTB (Hampumep, uoja) OCH30J0M M3 BOJHBIX pacTBOpoB. ['openue OeHzoda.
OtHomienne OeH301a K OpOMHOWM BOJE W pPacTBOpY IiepMaHraHara kanus. [loiydenue
HUTpoOeH30J1a. OOecIBEUNBaHNE TOJIYOJIOM TOJIKHCICHHOTO pacTBOpa MepMaHraHara Kajaus U
OpPOMHO¥ BOJTBI.

JlaboparopubleonbiThl. 1. I[locTpoenue Mojaeneit Mosekyn ankaHoB. 2. CpaBHeHHE
IJIOTHOCTA M CMELIMBAEMOCTH BOJbI U yrieBoaoposioB. 3. IlocTpoenne moneneil MoJieKyn
anmkeHoB. 4. OOHapyxeHHe aKkeHOB B Oem3mHe. 5. IlonmydeHue aneTwwieHa U ero peaxiiu C
OpOMHOM BOJIOY M paCTBOPOM TIEPMaHTaHaTa KaJIuis.

Tema 4. KucJiopoacoaep:kamye opraHuyde cKue coeIuHeHusl.

Cnuptsl U peHoabI (8 u)

Cnupmui. CoctaB u Kiaccupukanus cnupToB. M3omepuws crmproB  (TIOJIOXKEHUE
TUAPOKCWIBHBIX TPYIMI, MEXKIAcCOBas, «yIJIEPOJHOro ckeneTa»). dusmdyeckue CBOMCTBa
CTIIMPTOB, UX MOJydeHHE. MEKMOJIEKYIApHas BOJIOPOIHAS CBiI3b. OCOOCHHOCTH NIEKTPOHHOTO
CTPOCHHUS MOJIEKYJ CIHMPTOB. XMMUYECKHE CBOMCTBA CIMPTOB, OOYCJIOBJICHHbIE HATUYHEM B
MOJIEKYJaX THAPOKCWIbHBIX TPYHIL 0Opa3oBaHWE aJKOTOJIATOB, B3aUMOJECICTBHE C
rajJoreHOBOAIOPOJaMH,  MEXMOJIEKYJsIpHasi M BHYTPHUMOJIEKYJISipHas — JeruapaTanus,
srepup MKaLusi, OKUCIEHHWE U  JAerwapupoBaHue cruproB. (OcoOEHHOCTH  CBOMCTB
MHOT0aTOMHBIX CIUpTOB. KauecTBeHHas peakius Ha MHOTOATOMHbIE CIMPTHL. Baxneiive
npeICTaBUTE U C TUPTOB. DU3MOOTHIECKOE ICHCTBHUE METAHOJIA U 3TaHOJa. AJIKOTOJIU3M, €TO
nocueacTsus. [[poduiakTika ankoroimsma.

@enonvt. DeHon, ero GU3MIECKUE CBOICTBA U MOJTydeHHe. X MMUUECKHE CBOMCTBA (DeHOJIa KakK
¢ynkius ero ctpoenws. KucnortHele cBoiicTBa. B3aumHoe BiMsiHHE aTroMOB W TpymHn B
MOJIEKYJIaX OPraHMYECKUX BellecTB Ha npumepe ¢enosa. [lonmkonnencanus ¢eHona c
dopmansaerunom. Kauectsennas peaknwmsi Ha GeHout. [Ipumenenne denona. Knaccud nkanus
¢enonoB. CpaBHEHHE KHCJIOTHBIX CBOMCTB BEILECTB, COACPKAIMX THIPOKCWIbLHYIO TPYIIIY:
BOJIbI, OJTHO- ¥ MHOTOQTOMHBIX CTIUPTOB, ()eHOIa. DIEKTPOPMILHOE 3aMeleHHE B OEH30JIbHOM



koJibLie. [IpuMeneHne mpousBoAHBIX (heHOTA.
PacueTnbie3anauu. BeranucieHus o TEpMOXUMUYECKAM YPAaBHEHUSM.
IIpakTnyeckne padoTsl. 3. CrMpTsl U HEHOIBL

JdemoncTpauun. @Dmnueckue CBOWCTBAa JTaHOJa, mpomaHona-1 wu  OyraHoma-1.
[IlapocTepXHEBbIE MOJEIM MOJIEKYJI M30MEpoB ¢ MoJeKyIsipHbIME (opmynamu C3HgO nu
C4H100. KonmuecTBeHHOE BBITECHEHME BOJOPOJa M3 crupra HartpueM. CpaBHEHME peakUui
TOPEHMSI ATUIIOBOTO M MPOMWIOBOTO cTMPTOB. CpaBHEHHE CKOPOCTEH B3aUMOICHCTBUS HATPHS
C D9TaHOJIOM, TPOTaHOJIOM-2, TimnepuHoM. llomydenne mnpoctoro ddwupa. Iloyuenwe
cioxuoro d¢wupa. Ilomydenne sTeHa w3 dTaHoyia. PacTBOpmMOCTh (heHONA B BOAE TPH
0OBIMHO ¥ TOBBIIEHHOH TeMmiepaType. BritecHenne geHona u3 (eHonATa HATpHsl YTrOJIBHO i
kuciotol. Peakims geHona ¢ xnmopunom xxenesa (III). Peakims penona ¢ hopmansaerunom.

JlaGopaTopubie omnbiThl. 6. [locTpoeHne Mmojeneil MoJIeKyl HM30MEpHBIX CIMPTOB. 7.
PactBOpUMOCTE CTIMPTOB C pa3JMUHBIM YKCIIOM aTrOMOB yriepoja B Boje. 8. PacTBopuMoCTb
MHOT'0aTOMHBIX CIIUPTOB B BoJie. 9. B3auMoneiicTBue MHOTOaTOMHBIX CIIMPTOB € THAPOKCUIIOM
menu (II). 10. B3aumoneiictBre BoHOTO pacTBOpa (heHoa ¢ OPOMHOM BOOM.

Anbaerunabl. Keronbl. KapoonoBblie knciorsl (19 )

CtpoeHre MOJICKYJ albJICTHI0B U KETOHOB, UX M30MEpUs M HOMEHKIarypa. OcoOeHHOCTH
CTpOCHHST KapOOHWIbHOH rpymmbl. DU3Mdeckue CBOCTBa (YOpMATbACTHIA U €r0 TOMOJIOTOB.
OtnenbHBIE TPECTABUTENN aNbJIETHIOB M KETOHOB. XHMUYECKHE CBOWCTBA ajibJIETHIOB,
00yCJIOBJICHHbIC HATUYHUEM B MOJIEKyJle KapOOHWILHOW TPYyMIBI aTOMOB (THAPHUPOBAHHE,
OKHCIICHHE aMMHUAYHBIMH pacTBOpaMu okcuma cepebpa u rumpokcuaa wmenu  (ID)).
KauecTBeHHbIe peakii Ha albJeruabl. Peakims TONWKOHACHCAIMU (GOpMalbaeTuaa C
¢deHonom. OcoOEHHOCTH CTPOCHMS M XHWMHYECKHX CBOMCTB KETOHOB. HykieodwibHoe
IPUCOCIMHEHNE K KapOOHWIHHBIM COSAMHCHMSIM. [IpHcoeWHeHHe IMAHOBOAOpPOAa U
runpocyibdura Harpus. BzanMHOe BIHMSHME aTOMOB B MOJIGKyNaX. [ aloreHupoBaHHe
aIbJICTHIOB W KETOHOB 0 HMOHHOMY MEXaHM3MYy Ha cBeTy. KadecTBeHHas peakuus Ha
METHIKCTOHBI.

Kapoonoewvie kucnromoi. CTpoeHrue MOJIEKYJ KApOOHOBBIX KUCIOT U KapOOKCWILHOW TPYIIIIbI.
Knaccupukanus u HoMeHKIaTypa KapOOHOBBIX KUCIOT. PU3nuecKue CBOMCTBA KapOOHOBBIX
KUCIIOT M WX 3aBHCHUMOCTh OT CTpPOCHHS MOJeKyl. KapOOHOBBIE KHCIOTBI B TIPHPOJE.
buonornueckas ponb KapOOHOBBIX KHCJIOT. OOIIMe CBOICTBA HEOPraHMYECKUX U
OpraHMYECKUX KUCJIOT (B3aMMOJICICTBHE C METallaMH, OKCHIAMU METAUIOB, OCHOBAaHUAMH,
cosMu). BrnusiHue yriaeBoAOpOJHOTO paaMKajia Ha CUIy KapOOHOBOM KHUCIOTHL Peakums
sTepH( MKALIUKY, YCIOBUS €€ MPOBEACHUA. X IMUUECKHE CBOWCTBA HENPEIEIbHBIX KapOOHOBBIX
KUCIIOT, OOYCIIOBJICHHbIE HATWYHUEM T-CBSI3U B MoJiekyne. Peakimu 531eKTpoHIbHOTO
3aMEIIeHHs C y4acTheM OEH30MHOM KUCIIOTHI.

HemouncTpamuu. [[lapocTepskHeBbIE MOJIEIN MOJIEKYJI allbJECTM0B U M30OMEPHBIX UM KETOHOB.
Oxucnenue OeH3ampieruga Ha Bo3ayxe. Peakius «cepeOpstHOTO 3epkania». OKHUcIeHHE
anmpaerunoB ruapokcunoM Meau (II). 3HakoMcTBO ¢ (PMBUUECKUMHU CBOMCTBAMU HEKOTOPBIX
KapOOHOBBIX KHCJIOT: MYPaBbHHOW, YKCYCHOW, TPOTIHOHOBOHW, MAaCIITHOW, IIIaBEJIeBOMH,
JMMOHHOM, OJICMHOBOH, CTeapuHOBOM, OeH30MHOW. Bo3roHka O€H30MHON KHUCIIOTHL
OTHoO1IEHNE PA3IMIHBIX KAPOOHOBBIX KUCJIOT K Bojie. CpaBHEHHE KUCIOTHOCTHU CPEJIbI BOTHBIX
pPacTBOPOB MYPaBbUHOW M YKCYCHOM KHCJIOT OJJMHAKOBOM MOJIIPHOCTH.



IIpakTnueckue padorTnl. 4. Anpaerunsl U keTonsl. 5. KapbonoBbie kuciotel. 6. Cunres
CJI0KHOTO dupa.

JlaGoparopubleonbiThl. 11. IlocTpoeHue Mmojenieil MOJEKYT H3OMEPHBIX AJIbJICTHIOB M
KeTOHOB. 12. Peakmus «cepeOpsiHoro 3epkaia». 13. OkuciIeHHE albJIETHIOB THIPOKCHIOM
venu (II). 14. Oxucnenme OeHzaibaervaa KHCIOpPOIOM Bo3ayxa. 15. CpaBHeHHE CHIIBI
YKCYCHOUW U COJIIHOM KHUCJIOT B peaklusix ¢ HMHKOM. 16. CpaBHEHHE pacTBOPUMOCTU B BOJIE
KapOOHOBBIX KHUCIIOT M UX cosieil. 17. B3aumoseiicTBre KapOOHOBBIX KUCIOT C OCHOBHBIMH
OKCHIIaMH, OCHOBaHUAMH, aM()OTEPHBIMU THIPOKCUIAMH U COJISIMH.

3KCH€pHM€HTMbHLI€33}1 avyn.

1. Pacmo3naBaHme pacTBOpOB arerara HaTpus, KapOoHara HAaTpus, CHJIMKAaTa HATpwsi W
creapara Hatpus. 2. [lodyueHue yKCyCHOM KUCIIOThI U3 alleTara HaTpus.

CroskHble 3pUPBI M KU PBI

Crpoenue cioxHbIX 3(upoB. M3omepus cloXHbIX 3(QUPOB («YTJIEPOJHOIO CKENeTa» M
MexkaccoBas). HoMmeHknarypa ciioxHeiXx 3GupoB. OOpaTUMOCTh peakiu dTepudUKaIim,
THIPOJIN3 CJIOKHBIX 3(upoB. PaBHOBecHe peakimu 3TepupUKAIE — THAPOII3a; (HaKTOpHI,
BJIMSIOIIME HAa Hero. PeleHne pacueTHbIX 3a/1a4 Ha OTIpe/IeIICHHE BhIXOJa MPOyKTa PeaKIHu
(B %) OT TEOpeTHYEeCKH BO3MOXKHOTO, YCTAaHOBJICHUE (POPMYJIBI M CTPOCHMSI BEIIECTBA TIO
MPOYKTaM €T0 CropaHusl (WK THAPOJIH3A).

Kupor. Kupsl — cnosxapie 3pUpsI TIMIICpUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOCHHUE
*upoB. HoMenknarypa u knaccud ukarus >kupoB. Macna. XKupsl B npupoje. buonorudaeckue
¢bynkumu sxkupoB. CBoiicTBa kMpoB. OMBUICHHE >KHPOB, TojdydeHue MbUia. OObsCHeHHE
MOIOIIMX CBOMCTB MbUIa. ['mapupoBanue xuakux xupoB. Maprapus. [lonatue o CMC.
O0BsicHenre Motomux cBo¥cTB Mbita 1 CMC (B cpaBHEHHH).

JemoncTpanuu. [ToxydeHre NpusATHO MaxXHYIIETO CJIOXKHOTO 3¢upa. OTHOIIEHHE K OPO MHOM
BOJIC M PAacTBOPY NEpMaHraHaTa Kajus MpenesbHOM M HempenesbHOM KapOOHOBBIX KHCIOT.
[IapocTepKHEBBIE MOIEIIN MOJIEKYIT CJIOKHBIX S(UPOB U M30MEPHBIX UM KapOOHOBBIX KHUCIIOT.
OTHO1IEHUE CIMBOYHOTO, MOACOIHEYHOTO U MAIIMHHOT'O MAacJja K BOJHBIM pacTBOpaM OpoMa u
NIEpPMaHraHaTa KaJius.

JlaGopaTopubleonbIThl. 18. [locTpoeHne Moneneil MOeKya M30MEPHBIX KapOOHOBBIX KUCIIOT
U CJIOKHBIX 3QHpoB. 19. PacTBOpUMOCTE KUPOB B BOJIE U OPraHMUIECKUX PACTBOPUTEISX.

JKcnepuMeHTATbHbIe3ana4M. 1. Pacro3naBanye 00pasLoB CIMBOYHOIO Macja U MaprapuHa.
2. [Nonyuenue kapOOHOBOM KUCIIOTHI U3 MbLIA.

Tema 5 ¥Yraesoawbl (6 u)
MowHo-, 1u- 1 nosmcaxapunbl. [IpencTaBures Kaxaou rpymmsl. bruojgoruaeckas poJib
yraeBo0B. VX 3HaueHue B )KU3HU 4YeJIOBEKa M 0OIIeCTBa.

Monocaxapuowsl. 1'moxo3a, ee pmnueckue cpoiictBa. CTpoeHre MOJEKylbl. PaBHOBecus B
pacTBOpPE TJIIOKO3bL. 3aBUCHMMOCTh XMMUUYECKUX CBOMCTB IJIFOKO3bI OT CTPOECHUS MOJIEKYJIBL.
B3ammopeiicteue ¢ rugpokcunom Meau (II) mpu xkomMHaTHON TeMmeparype W HarpeBaHUM,
sTepudUKAIM, pPEaKImsi «CcepeOpsHOTO 3epKanay, TuapupoBaHue. Peakimu OposkeHUs
[JIFOKO3BL CIMPTOBOTO, MOJIOYHOKHCJIOTO. I'moko3a B mpupone. buonormdeckas poib



TJIFOKO3BI. HpI/lMCHeHI/IC TJIOKO3BI HA OCHOBE €€ CBOMCTB. d)I)YKTO3a KaK M30MCp TJIFOKO3BI.
CpaBHCHI/Ie CTPOCHUA MOJICKYJI W XMM HYCCKHUX CBOMCTB TJIIOKO3BI U (bpYKTO?;I)I. deyKTo3a B
pupoac 1 €€ OMoIoTHYECKast POJIb.

Hucaxapuovt. CtpoeHue nucaxapuaoB. BoccTaHaBIMBaIOIUE W HEBOCCTAHABIIHMBAIOIINC
nucaxapunsl. Caxapo3a, 1akT03a, MallbTo3a, X CTPOEHHEe W Ouosiornueckas poib. [ maposms
nucaxapunoB. [IpoMBIIITIEHHOE TIOTyd€HHE caxapo3bl U3 TPUPOTHOTO CHIPhS.

Honucaxapuovr. Kpaxman u 1emmnosio3a (CpaBHUTENbHAS XapaKTEPUCTHKA: CTPOEHHUE,
CBOMCTBa, OwWojormdeckas poJib). Du3uyeckue CBOICTBA TMOJHCAXAPUIOB. XUMHICCKUC
CBOMCTBa MOJMCaxapuaoB. ['mapomus nonucaxapunoB. KauecTBeHHas peakuus Ha Kpaxmal.
[Nomicaxapunsl B mpupoe, ux Ouosorndeckas poib. [Ipumenenne nommcaxapunos. [lonsaTre
00 HCKYCCTBEHHBIX BOJIOKHaX. B3amMmoneWcTBHE LEIUTIOJIO3bI C HEOPraHMIECKUMH U
KapOOHOBBIMH KHCJIOTAMU — 00Pa30BaHKe CIIOKHBIX IPHPOB.

JdemoncTpanuu. OOpa3ipl yriaeBOJOB U W3AEIMM M3 HUX. B3auMojeicTBHE caxapo3bl C
rugpokcunom menu (1I). Tlomydyenue caxapara KajblMs U BbIIEJICHUE Caxapo3bl U3 pacTBOpa
caxapata Kaiblms. Peakuus «cepeOpsiHOro 3epkana» JUid TIUIIOKO3bl. B3ammopelicTBue
[JIIOKO3bl ¢ (DYKCHHCEPHUCTOW KHUCIOTOM. OTHOILIEHHE pacTBOPOB caxapo3bl M MajbTO3bl
(makto3wl) k tuapokcuny Menu (II) mpu HarpeBanum. O3HakoMmJeHHE C (PU3UUIECKUMHU
CBOMCTBaMH LIEJUTIOJNIO3bI U Kpaxmaiia. HaOyxaHue 1esumoio3sl M kpaxmaia B Boje. [losryyenue
HUTpaTa LEJUTIOJIO3bI.

IIpakTH4yeckune padoThl. 7. YIIEBOIBIL.

JlabopaTopublie onbIThbl. 20. O3HakOMJICHHE C (PBMYECKAMH CBOWMCTBAMHU TIIOKO3BL 21.
BizammopeiictBue Timoko3bl ¢ rugpokcuaoM Menu (II) mpu OOBIMHBIX YCIOBUSX W TIPHU
HarpeBaHuu. 22. B3auMojeiicTBUe TIHOKO3bl U caxapo3bl C aMMHAuHbIM PacTBOPOM OKCHAA
cepebpa. 23. KucioTHeiit runponmu3 caxapo3bl. 24. KadecTBeHHass peakius Ha Kpaxmar. 25.
3HaKOMCTBO C KOJUIEKIMEN BOJIOKOH.

JKCNepuMeHTAIbHbIe 3a1auM. 1. Pacnio3HaBaHue pacTBOpPOB TIUIFOKO3bl U IJIMLEpPHHA. 2.
OmnpeneneHre HAIMY KL Kpaxmasia B MeJie, XjieOe, MaprapuHe.

Tema 6. A3oTcoaep:kalue opraHnyecKue coeJuHeHus (6 u)

Amunbi. CoctaB 1 cTpoeHue aMHHOB. Knaccudukanusi, u3omepust 1 HOMEHKJIaTypa aMUHOB.
Anudpatmyeckue amubbl. AHunuH. [lomydeHwe aMHMHOB: alKWIMPOBAaHUE AaMMUAKa,
BOCCTAHOBJICHUE HHUTpocoeAuHeHU (peakiusi 3uHWHA). DU3MUECKHE CBOICTBA aMUHOB.
XUMHUYECKHE CBOMCTBA aMHHOB: B3aMMOJICMCTBUE C BOJIOM M KUCJOTaMU. ['oMoJsiormueckuii
P apOMAaTHYECKUX aMHHOB. AJIKWIHMPOBAHUE U allIMPOBaHUE aMUHOB. B3aumHOe BiusTHUE
aTOMOB B MOJICKYyJlaX Ha TpUMEpe aMMHaka, aTu(aTHdecKuX W apoOMaTHYECKUX aMUHOB.
[IpumeHeHre aMUHOB.

Amunoxucnomet u oenku. CocTaB M CTPOCHHE MOJIEKYJ aMUHOKUCIOT. WM3omepus
AMHUHOKHUCJIOT. JIBOMCTBEHHOCTh KHUCJIOTHO-OCHOBHBIX CBOWCTB A@MHUHOKHCJIOT U €€ NMPUYMUHBI.
B3anMmonelictBe aMMHOKUCIOT C OCHOBAaHWSIMHU. B3amMoaeHCTBHE aMHHOKHUCIIOT C
KUCIIOTaMH, 00pa3oBaHUE CJIOXKHBIX 3upoB. OOpa3oBaHHe BHYTPUMOJIEKYJSPHBIX COJICH
(6wmonsipHOTO WOHA). Peakmms TONMKOHIEHCAIIMUM aMHUHOKUCIOT. CHHTETUYECKHE BOJIOKHA
(kamnpoH, 3HaHT U Ap.). bronoruueckas posib aMUHOKUCIOT. [IpuMeHeHne aMHHOKHCIIOT.
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benkn kak mpuponHbie OwomonmMepbl. llemruaHas rpynma atoMOB M TMENTHIHAS CBSI3b.
[Menruasl. benku. [lepBudnas, BTOpUYHAs M TPeTHUYHAs CTPYKTYphbl OEJKOB. XUMHUUECKHUE
CBOICTBa OEJIKOB: TOpPEHHE, JCHATYpaIWs, THIAPOJIU3, Ka4eCTBEHHbIC (IBETHBIC) PpEaKIIWH.
bronornueckue QyHkiuu 0eykoB. 3HaueHHe OenKoB. UeTBepTHUHAs CTPYKTypa OEJKOB Kak
arperaiysi 0eJIKOBBIX U HEOEIIKOBBIX MOJIEKYJI. [ To6ansHast mpo6iemMa OeIKOBOTO TOJI0JaHus 1
MyTH €€ PEIICHI.

Hykneunosvie kucinomor. OO IUIaH CTPOEHU HYKJICOTHAOB. IoHATHE O MUPUM MIUHOBBIX
Y MypUHOBBIX OCHOBaHWsX. llepBud Hast, BTOpH4HAsA U TpeTHUHAs CTPYKTYpbl MoJieKyJibl JTHK.
bruonormaeckas poms JIHK u PHK. I'ennas wmxkenepus u OnotexHosnorwsi. TpaHCTeHHbIE
(OPMBI JKUBOTHBIX ¥ PACTEHHIA

JdemoncTpanuun.  dusuueckne  CBOWCTBa  MeTwlamMuHa.  ['opeHmMe  MeTwiamuHa.
B3aumopeiicTBue aHWIMHAa M METWIaMUHA C BOJOM M Kuciaotamu. OTHoOlIeHHe O€H301a U
aHUJIMHA K OpoMHOM BoJie. OKpalliuBaHie TKaHeH aHWIMHOBBIMU KpacuTessiMu. OOHapy KeHue
(YHKLMOHAIBHBIX ~TpPyHNn B  MOJIEKYJaX aMUHOKHUCIOT. He#rpanuzauus wmienodyu
aMUHOKMCIOTOW. Helrpanmsanus KHCIOTHI aMMHOKHUCIOTON. PacTBOopeHne M ocaxiaeHue
OenkoB. JleHaryparus 6enkoB. KauecTBeHnble peakimu Ha Oenku. Moaenu mosekynbsl JJHK u
paznmuHeix BunoB MoJiekya PHK. OOpasipl mpoAykToB HUTAaHMS U3 TPAHCTEHHBIX (POpM
pacTeHUd M JKMBOTHBIX; JIEKAPCTB M TNPENaparoB, W3TOTOBJICHHBIX C MOMOUIbIO T'€HHOU
MHKEHE UL

IIpakTnyeckue padboTbl. 8. AMUHBL. AMUHOKUCIIOTHI. benku.

Jlaboparopubie onbIThbl. 26. IlocTpoeHne mozeneil MOJEKYJl H30MEPHbIX aMHHOB. 27.
CMemmBaeMOCTh aHWIWHA C BOJOW. 28. OOpa3zoBaHue COJiedl aMHUHOB C KHCIOTaMu. 29.
KavecTBeHHbIe peakimy Ha OEIKy.

Tema 7. Buosoruvecku akTHBHbIe BelecTBa (4 u)

Bumamunwr. Tlowstne o BuramuHax. Mx wmaccupukamms wu  o6o3HaueHue. Hopmbl
noTpeOneHuss  BUTaMHMHOB. BogopactBopumble (Ha npumepe BuramuHa C) U
XKUPOPACTBOpUMbIE (Ha nmpumepe BUTaMUHOB A u D) Buramunsl. [lonsatue 06 aBuTtamMHO3aX,
runep- v runoButamuHo3ax. [IpodunakTrka aBuramuHO30B. OTHENbHBIE NpEICTABUTEIN
BOJI0pacTBOpUMbIX BUTaMuHOB (C, PP, rpynmsl B) u sxupopactBopumbIx BuTaMuHOB (A, D, E).
Nx 6uonoruueckas poJib.

@Depmenmpt. TlonsTe o ¢epMeHTaXx Kak O OMOJOTHMYECKMX KaTauu3aropax OelKoBOM
NpUpOJIbl. 3HaYeHWEe B OHWOJIOTMM M TNPUMEHEHHE B NPOMBINUICHHOCTH. Kiaccudukarus
dbepmentoB. (OCOOCHHOCTH CTPOCHHMS W CBOWCTB  (PEPMEHTOB: CEJICKTUBHOCTh W
3¢ (GeKTUBHOCTh. 3aBUCMMOCTh aKTMBHOCTH ()epMeHTa OT Temmeparyppl W pH cpembl
Oc00OEHHOCTH CTPOCHHS M CBOVCTB B CPABHCHUM C HEOPTraHMMECKUMU KaTAIM3aTOPaMHU.

T'opmonut. TloHATHE O TOPMOHAX KaK OMOJIOTHYECKHM aKTHUBHBIX BEIIECTBAX, BBHIMOJIHSIIOMINX
SHAOKPUHHYIO DPETYJSIIMIO JKM3HEIESITeIbHOCTH OopraHmmoB. Kiaccudukamusi TropMOHOB:
CTEPOUIIBI, IPOU3BOIHBIE AMHHOKHCJIOT, TOJIMMIENITUIHBIE W O€JKOBBIE TOPMOHBL. OTIeNbHbIC

NpeICTaBUTEIM TOPMOHOB: 3CTPAIUOJI, TECTOCTEPOH, MHCYJIMH, apeHAIH.

Jekapcmea. IlonaTe O nekapcTBaX Kak XUMHUOTEPANEBTUYECKHX Ipernaparax. [ 'pymisl

11



JIEKapCTB: CyiabhamMunbl (CTPENTOINI), aHTUOMOTUKHU (TIe HUIIWIUTKH), acTUpuH. be3zomnacHbie
CrocoObl TPHMEHEHUs, JIeKapCTBeHHbIE (OpMBL. KpaTkue HCTOpUUECKHE CBEACHUS O
BO3HUKHOBEHHH U PAa3BUTHH XUMHOTEpanTui. MeXaHM3M JIEUCTBHS HEKOTOPBIX JICKApCTBEHHBIX
npenapaToB, CTPOSHHUE MOJICKYJI, POTHO3UPOBAHKE CBOWCTB HA OCHOBE aHAIM3a XM HIECKOTO
CTpOCHMS. AHTHOMOTHKY, HMX KIACCHPUKAIMSA IO CTPOCHHIO, THUIly M CIEKTPY JCHCTBUS.
Jucb6akTepro3. HapkoTrky, HapKOMaHUS | €€ PO UIaKTHKA.

Jdemonctpauuu. OOpa3ipl BUTAMHHHBIX TperaparoB. llommBuramunbl. MWmmoctpanmm
doTorpaduii KMBOTHBIX C pa3IMIHBIMU (opMamMu aBUTAMHHO30B. (CpaBHEHHE CKOPOCTH
paznoxennst HyO; mon neiictBueM (epmenTa (karanasbl) U HEOPraHUIECKHX KaTalW3aToOpPOB
(KI, FeCls, MnQO;). Ilnakar wiu KojorpaMma ¢ H300paKCHHEM CTPYKTYPHBIX (OpPMYI
ACTPaAroia, TECTOCTEPOHA, aapeHannHa. B3anmosneiictBrue agpenanusa ¢ pactBopoM FeCls.
benkoBas mpupona MHCYTHHA (LBETHBIE peakuuu Ha Oenkwu). [lmakaTel WM KOJOTPaMMBI C
dopmynmamu  ammna  Cyab(QAHWIOBOW  KHCJIOTHI,  JUTAIPO(OIMEBOW H  JIOKHOU
TUruapo GoareBO KUCIIOT, OCH3WITICHUIMIUTHHA, TETPAIMKIINHA, [e(OTaKCUMa, aCTIMPHHA.

JlaGopatopusbie onbiThl. 30. OOHapyxeHue BUTaMMHAa A B pacTuUTelbHOM Macie. 31.
OO6napy-xenue BuramuHa C B s10104HOM coke. 32. OOHapyxeHue BuTaMuHa D B xKenTke
KypuHoro sina. 33. depMeHTaTUBHBINA TUAPOJIM3 KpaxMmayla IOoJ JEHCTBUEM aMWiIasbl. 34.
Paznoxenne mepokcuaa BogopoJa Noja AecTBUEM Kataiasbl. 35. JlelicTBUE nerunporeHasbl
Ha METWICHOBbIM cuHUN. 36. VcmbiTaHue pacTBOPUMOCTH aPECHAIMHA B BOJIE M COJISTHOU
kuciote. 37. OOHapyXeHHe aclMpuHa B TOTOBOM JieKapCTBEHHOW ¢opme (peakime it
TUIPOJI3a WIKM IIBETHOM peakimeit ¢ cynbgaroM Oepusuius).

OcHoBHOE cojlep:kaHue Y4eOHOTr0 nmpeaMeTa
(o0mas xumus), 11 kiaacc

(3 4 6 neoenio; 6cezo 102 u, uz nux 2 4 — pezepenoe epems)
Tema 1. Ctpoenne aroma (10 u)

Amom — cnoyxcnaa wacmuya. SInpo M dNEKTPOHHAS 000J04Ka. DJIEKTPOHBI, MPOTOHBI U
HEUTpOHBl. MuKpoMHp 1 Makpomup. Jlyalmsm 4acTul MEKpOMHPA.

Cocmosanue 31eKmponoe 6 amome. DNEKTPOHHOE 00Nako u opOuTamh. KBaHTOBBIE YHCIIA.
dopma opouraieii (S, p, d, f). DuepreTnueckue ypoBHU U Mo 1ypoBHH. CTpOCHHE 3JEKTPOHHBIX
000JI09eK aTOMOB. DJEKTPOHHBIE KOH(PHTypanuu aTtoMoB sneMeHroB. [lpuHmmm [laynu u
npaBuwio ['yHma. DnexTpoHHO-rpaduueckue (HOpMynbl aTOMOB DJIEMEHTOB. DJEKTPOHHAS
KIaccU(pUKAIMs IEMEHTOB: S-,p-, d- u f-cemeiicTpa.

Banenmmnvle €03moxchocmu amomos Xumudeckux iemMeHmos. BaleHTHbIE SJIEeKTPOHBI.
BajnieHTHble BO3MOYHOCTH aTOMOB XHMMHYECKHX JJIEMEHTOB, OOYCJIOBJIICHHBIE YHCIIOM
HECTape HHBIX 3JIEKTPOHOB B HOPMAaJIbHOM M BO30YXICHHOM COCTOSIHUsAX. Jpyrue (akropsl,
OTIpEICIISAIOIINE BATIEHTHBIE BO3MOYKHOCTH aTOMOB: HAIMYHE HEMOEJICHHBIX 3JIEKTPOHHBIX Map
U Hammuue CBOOOJHBIX opOuraneid. CpaBHEHHE MOHATHH «BAJIEHTHOCTb» M «CTEIEHb
OKHCJICHHS.

Ilepuoouueckuit 3axkon u nepuoouyeckas cucmema xumuyeckux 3nemenmos /I. H.
Menoeneeea u cmpoenue amoma. lIpeANIOCBUIKM OTKPBITHS NEPUOANYECKOIO 3aKOHa:
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Hako IUIeHHe (haKTOJIOTMYECKOTO Marepuana, padbotel npenmectseHHukoB (M. 5. bepuenuyca,
. B. [lebepeiinepa, A. O. lllankyprya, [Ix. A. Heronennca, JI. FO. Meiiepa); cbe3 XUMHUKOB
B Kapncpys. JInunoctheie kauectBa J[. 1. Menneneena.

Otkpeitue  J[. WM. MenneneeBsM TepuoaMdecKoro 3akonHa. [lepBas ¢opMmynupoBka
NEpUOANYECKOTO 3aKOoHa. ['opu3oHTanbHas, BEpTHUKaJbHAs U JUaroHajibHas MEPUOIMYECKHUE
3aBUCHMOCTH.

[lepuonuueckuii 3akoH U cTpoeHue aroma. M3otombl. CoBpeMeHHas TPaKTOBKA MOHATHUS
«XUMUYECKUH dTIeMeHT». 3aKoHOMepHOCTh Ban-nen-bpyka — Mo3zm. Bropast hopmynupoBka
nepuoandeckoro 3akoHa. [lepmonmueckas cuctema Jl. M. MeHneneeBa u cTpoeHue aroma.
OM3MYECKU CMBICT TOPSAJKOBOIO HOMEPA JJIEMEHTOB, HOMEpPOB TIpyIIlI MW IEpUOJA.
[IpravHEI U3MEHEHNUS METAUIMYECKUX U HEMETAUIMIECKUX CBOMCTB DJIEMEHTOB B IPYIIIAX U
nepuoaax, B TOM 4Hcie O00NbIINX U cBepXOoabmX. TpeThs popMyIMpOBKa MEPHOINIECKOTO
3aKOHa. 3HAau€HHE TMEePHOJAMYECKOTO 3aKOHA M NEpPHOJAMYECKOW CHUCTEMbl XUMHYECKHX
anemeHToB J[.M. Menneneesa 1t pa3BUTHsT HAyKW M IOHUMAHUSA XUMHMYECKOM KapTHHBI MHPA.

KonTtpoabnas pabora 1 nmo reme «CtpoeHue aromay.

Tema 2. Ctpoenue BemecTBa. (15 u)

Xumuueckan ceazv. Eounasa npupooa xumuueckoit ceésazu. VloHHas XUMUUECKas CBSI3b U
HOHHBIE KpHCTaUIMYecKue pelieTku. KoBaneHTHass XUMUdeckas CBs3b U €€ KJacCU(UKaus:
1o MeXaHmMy  oOpa3zoBaHus  (OOMEHHBIH M JOHOPHO-AaKLENTOPHBIH), ()
ANEKTPOOTPUIIATEILHOCTH  (TIOJSIpHAsE M HEMOJIIpHasi), MO0 CHOCO0Yy TMEepeKphIBaHUs
SIICKTPOHHBIX opOwuTaneii (6 W 7), MO KparHOCTH (OIWHApHAS, [BOMHAs, TPOWHAs U
noytopHasi). [loJsipHOCTE CBS3M M TOJSIPHOCTH MOJIEKYJbl. KpuCTaUTMYEcKre perieTKH
BEIIECTB C KOBAJICHTHOM CBSI3bIO: aTOMHash M MOJICKYyJsipHas. MeTamnyeckass XAMHIecKas
CBSI3b M METALTUYECKHIE KPUCTAIUTMIECKHE pEIeTKH. BoIopoIHast CBSI3b: MEXMOJICKYIISIpHAS |
BHYTPHMOJICKYJSIpHast. MeXaHm3M 00pa30oBaHusi ATOH CBSI3H, €€ 3HAUCHIE.

MeXMONEeKyJISIPHBIE B3aUMO IEUCTBHSI.

Ennnas nprpona XMMUYECKHX CBSI3€M: MOHHAsI CBSI3b KaK IPEECIIbHBIN CIyd4all KOBAICHTHO 1
NOJIIPHOM CBA3M, IEPEXOJ OAHOTO BUIA CBA3M B JPYroW; pasHele BHAbI CBA3H B OJHOM
BEILLECTBE U T. 1.

Ceolicmea  KosaneHmHoul xumuueckou ceéaszu. HacwmmaeMocTb, TOJSIPHU3YEMOCTb,
HaIpaBJICHHOCTh. | €OMeTpHs MOJIEKYIL.

Tubpuouszayua opoumaneiu u 2eomempus M0ﬂel<yﬂ.sp3-m6pmn3auml y aJKaHOB, BOJBI,
aMMUaKa, alMa3a; Sp -THOPHIM3ALES Yy COCNMHCHMII OOpa, AIKCHOB, apeHOB, IHCHOB H
rpadura; Sp-rTHOpUAM3AIUS y COCAUHEHUN OepwuUTusi, aJKWHOB W KapOuwHa. ['eomerpus
MOJIEKYJI HA3BaHHBIX BEIIECTB.

Ilonumepur opeanuueckue u neopeanuueckue. llommepbl. OCHOBHbIE MOHATHS XHMHHU
BBICOKOMOJIEKYJIIPHBIX ~ COCIUHEHUI:  «MOHOMEp»,  «IIOJIHMEP»,  «MaKpOMOJIEKYJa,
«CTPYKTYpHOE 3BEHO», «CTETEHb MOJHUMEpPH3ALNMm», «MOJIEKyJsipHas Macca». CrocoOsl
HOJlydeHUs TIOJIMMEPOB: pEakUuy MOJMMEpH3alud U nojaukoHaeHcaimu. Crpoenue
HOJIUMEPOB: TreoMeTpudeckas (opMa MaKpOMOJEKYN, KPUCTAUIMYHOCTH U aMOPQHOCTD,
ctepeoperyispHocTs. [lommMeps! opranndeckue M Heopranmdeckue. Kayayku. ITnactmaccst.
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Bonokna. Buononumepbl: O€IKM W HYKJICMHOBBIC KHCJIOTHL. HeopraHWdeckue NOJMMEpsI
aTOMHOTO CTpPOEHHS (QUIOTPOIHBIC MOJU(PUKAIMKM YIJepoaa, KPUCTAUTMUCCKHN KPEMHUM,
CEJICH U TeJUTYP IETOYEYHOTO CTPOSHUS, TUOKCHIl KPEMHHMSI U JIP.) U MOJIEKYJSIPHOTO CTPOCHHUSI
(cepamiacTuueckas u JIp.).

Teopusa cmpoenua xumuueckux coedunenuit A.M. Bymnepoea. Ilpennocbuiku co3jaHust
TCOPHH CTPOCHUSI XMMHUYECKUX COCIMHEHUN: paboThl mpenmecTBeHHUKoB (JK.b. [lroma, .
Benep, I.®. XKepap, @.A. Kekyne), cve3n ectectBoucnsitareseit B [lneiiepe. JInaHocTHbIE
kauectBa A.M. bytneposa.

OCHOBHBIE TOJIO)KEHUSI TEOPUM XHMMHMYECKOIO CTPOEHMS OpPraHM4eCcKHX COEIMHEHUH U
COBPEMEHHON Teopuu CTpoeHwms. M3omepus B OpPraHM4eCKOM M HEOPraHM4ECKOM XHAMMHM.
B3anMBO€ BIMsHEE aTOMOB B MOJIEKYJIAX OPraHMYECKUX U HEOPTaHNYECKHX BEIECTB.

OCHOBHbIE  HANpaBICHUS Pa3BUTUSI TEOPUU CTPOCHHS OPraHUUECKHX COEJIMHEHMI
(3aBUCUMOCTH CBOMCTB BEIIECTB HE TOJHKO OT XMMHUYECKOTO, HO M OT HX 3JEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTpOCHUSI). NHnykunoHHbI1 U ME30MEPHBIN 3¢heKTsI
CrepeoperynspHOCTb.

Huanekmuueckue 0CHO8bl 00UWHOCMU 08YX GEOYWUX Meopull Xumuu. J{nanexTudeckue
OCHOBBI OOIIHOCTU mepuoamdeckoro 3akoHa J[.M. MenneneeBa u teopumn ctpoeHus A.M.
ByrnepoBa B craHoBieHHH (pabOThl MPEAIIECTBEHHUKOB, HaKOIUIeHHE (aKTOB, ydacThe B
ChE3/1aX, PYCCKUM MEHTaluTeT), Mpejckazanuu (HoBble aneMeHTbl — Ga, Se, Ge U HOBBIE
BEIIECTBA — U30MEPBI) U pa3BUTHU (TpH (POPMYITUPOBKH).

Hucnepcuvte cucmemot. IloHATHE O JHCTIEPCHBIX cHUCTeMax. JlucrnepcuoHHass cpena M
nucriepcHas (aza. Tumbl TUCTIEPCHBIX CUCTEM M MX 3HAUC€HHE B MPUPOJIC W JKU3HU UYeJIOBEKa.
JlucriepcHble CHCTEMBI C JKHAKOHM Cpefioi: B3BECH, KOJUIOUIHBIE CHCTEMBI, MX KJIaCCHPUKALINS.
3o u rema. Dddext Tuamans. Koarymsamwsa. Cunepesuc. MoJeKysipHbIE W HWCTHHHBIE
pactBOpbIl. CrIoCOOBI BRIpAKEHUSI KOHIICHTPAIMA PacTBOPOB.

Pacuetnbie 3agaum. 1. Pacuetsl mo xmmuueckum (opmynam. 2. Pacuertsl, CBS3aHHBIC C
HNOHATHSIMH «MAaccoBasi JIOJISD» M «0ObEeMHas J10JI1» KOMIIOHEHTOB CMecH. 3. Brramciienue
MOJISIPHOM KOHLEHTPAIlMM PacTBOPOB.

JdemoncTpanuu. Moenn KpUCTAUTMIECKUX PEHIETOK BELIECTB C Pa3IMYHbIM TUIIOM CBS3EHL
Mogaenn MOJIEKyn pa3iandHOM TeoOMEeTpuM. Monaenn KpUCTAUIMYECKHX DPEIICTOK anMasa |
rpagura. Mojeiu MoJIeKyll H30MEpPOB CTPYKTYpPHOM M TNPOCTPAHCTBEHHOM H30MEPHUH.
CpoiictBa Ttoiyona. Kosmekuust mactMacc W BOJOKOH. OOpa3upl HEOpraHWyeCKuX
NOJIMMEPOB: CEephl MIacTUIeckoh, hocdopa KpacHOro, KBapia u ap. Moaenu MosieKyn OeJIKOB
u JIHK. OGpa3ipl paznmaHeix cucteM ¢ xunkoit cpenoit. Koarymsuusa. Cunepesuc. Ddpdext
Turmans.

Jlaboparopuble omnbIThl. 1. CBoiicTBa THUAPOKCHUAOB 3JIEMEHTOB 3-T0 nepuoja. 2.
O3HakomJieHHe ¢ 00pa3IaMu OPraHMdeCKUX U HEOPraHUIECKHUX MOJIMMEPOB.

IIpakTnueckass padora 1. «PemeHue SKCIEPUMEHTAIBHBIX 3aa4 IO ONPEIEIICHUIO
IUTACTMACC ¥ BOJIOKOHY.

KonTposbHas padora 2 no teme «CTpoeHHe BELIECTBAY.
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Tema 3. Xumunueckue peakuuu (24 u)

Knaccuguxkayua xumuueckux peaxuyuil 6 Op2aHUYECKOU U HEOP2AHUYECKOU XUMUU.
[ToHsTHe 0 XUMHUYECKOHN peakIMy; €€ OTIMIUE OT SACPHOU peakiuu. Peakiuu, unymue 6e3
M3MEHEHMSI KAuyeCTBEHHOTO COCTaBa BEIIECTB. AUIOTPONM3AIMs, HW3OMEpH3alusi |
nojuMepmaims. Peakiuy, uaymue ¢ M3MEHEHMEM COCTaBa BEIIECTB: MO YWCIY U COCTAaBY
pearupyromux 1 00pa3yroIIMXCsl BEIIECTB (pa3jioKeHUs, COSIMHEHUS, 3aMeIleHrs, 0OMEHa);
N0 W3MCHCHUIO CTENeHEH OKHUCICHHS DJIEMEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEIIHHbIC
pEaKIMY U HEOKUCIIUTEIILHO -BOCCTAHOBUTENILHBIE PEAKIINM); TI0 TETUIOBOMY 3P QEKTy (3K30- H
SHAOTepMUYECKHE); TO0 (ase (roMo- M TeTEepOTeHHbIC); MO HAIpaBiIeHWIO (oOpaTuMble WU
HEOOpaTHMBbIE); N0 WCTIOJIh30BAHUIO KaTaIM3aTopa (KaTATUTHIECKHAEC U HEKAaTATUTHIECKHE ); TIO
MEXaHM3My (paJMKajbHble M HOHHBIC); IO BUIY OHHEPrHM, HHULUHUPYIOIIEH pPEaKIUIo
(dboToXMMHIECKHE, paHAITHOHHBIC, JICKTPOXUMMIECKHE, TepMoxuMudeckue). OcoO0eHHOCTH
KTacCU(UKAIMKA PEeaKIHi B OPraHAIECKON XUMUH.

BeposiTHOCTh MpoTEeKaHUsT XMMMYECKHUX peaklui. 3aKOH COXpaHEHUs SHepruu. BHyTpeHHss
SHEPrusl W 3K30- U SHAOTEpMHUUECKHE peakiuu. TermtoBoil 3p(eKT XUMHUECKUX pPeaKIi.
Tepmoxumuueckue ypaBHeHus. Temtota oOpasoBanusi. [lonsitue o0 »HTampnuu. 3akod .M.
I'ecca m cnenctBust u3 Hero. DHrponust. DHeprus ['mo6ca. Bo3MoKHOCTh MpoTeKaHus peak i
B 3aBUCHMOCTH OT U3MEHEHUSI SHEPIrUM U SHTPOTIMH.

Ckopocmb xumuueckux peakuuit. Ilonatne o ckopoctu peakiuu. CKOpPOCTh ToMoO- U
TeTePOreHHOM pPeakIiu. DHEePrus aK TUBALIMK. DJIEMEHTapHbIE U CJIOKHBIE peakinu. DakTopsl,
BIUSIONIME HA CKOPOCTh XHMHUYECKOW peakIMH: TPHpOJia pPEearupyrollux BeIlIECTB;
TeMrieparypa (3akoH Bant-I'odda); koHe Hrpamnms (0CHOBHOM 3aKOH XUM UYECKON KHHETHKH) ;
KaTammaTopsl. Katamms: roMo- W TreTeporeHHbIl; MeXaHW3M JICHCTBUS KaTajlu3aToOpOB.
®epmenrsl. MIX cpaBHEHUE ¢ HEOPraHWYECKUMU KaTann3aropaM . PepMeHTaTUBHBIN KaTalus,
€ro MeXaHmM. VHruOuTopsl M KaTAIUTUYECKUE SAbl. 3aBUCHUMOCTH CKOPOCTH PEaKIMid OT
TIOBEPXHOCTH COTIPUKOCHOBEHHS PEarupyrOIIHX BEIIECTB.

Obpamumocmep xumuueckux peaxkyuil. Xumudeckoe paBHoBecue. [IoHiATHE 0 XUMHUECKOM
paBHOBecuH. PaBHOBECHbIE KOHIEHTpalUuu. J(MHaMHYHOCTh XMMHMYECKOIO PABHOBECHS.
KoHncTanTta paBHOBecus. PakTopbl, BIMAIOIIME HA CMEILECHUE PABHOBECHA: KOHLEHTpALWs,
nasnenve u temneparypa. [Ipuamn Jlelllarense.

Inexmponumuueckas ouccoyuayus. IICKTPOIUTHl U HEAIEKTPOJIUTHL. IICKTPOJIUTHIECKAST
auccolmanysi. MexaHusM JIHCCOLMALIMK BEIIECTB C Pa3jMdHbIM THUIOM XHMHUYECKOW CBSA3M.
Cpoiictea woHOB. Katmowrl ¥ aHMOHBL KHCHOTBL, COJHM, OCHOBAaHHI B CBETE
SIEKTPOJIMTUUECKON  auccoimanvi. CTeneHp  AIEKTPOJIMTUYECKOW  JUCCOLMAllMH, €€
3aBUCUMOCTb OT MPHUPOABI 3JEKTPOJUTa M €ro KoHueHTpamuu. KoHCTaHTa auccolMalyy.
Crynenuarass Juccolmanus 3JEKTpOJMTOB. Peakimu, TnpoTekalolue B pacTBOpax
31eKTpOoJIMTOB. [Ipom3BeneHre pacTBOPUMOCTH.

Booopoonwtit noxkazamens. Jluccommanus Bojabl. KoHctanrta guccommaruu Bojibl. MoHHOE
npousBeieHue Boibl. Bompopoanblil nokazartesis pH. Cpeibl BOJHBIX paCTBOPOB 3JICKTPOJIUTOB.
3HavyeHre BOJOPOIHOTO MOKA3aTe sl Il XUMHIECKUX U OMOJIOTHIECKUX MPOIIECCOB.

Tuoponus. llonatue «rugpomB». 'Mapoan3 opraHUYECKUX COEIUHEHUN (TaloreHAIKaHOB,
CJIOXKHBIX 3(UpOB, yriaeBoaoB, 6enkoB, AT®D) u ero 3nauenue. [ Wapom3 HeopraHMIECKHX
BemecTB. [ unpomms coneit — Tpu ciydas. CTyneHdarsiii ruapoaus. HeoOpatuMeblii Tunposms.
[IpakTHyeckoe NpUMEeHEHUE TUIPOJIH3A.
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Pacuyetnbpie 3amaum. 1. PacueTsl 1O TEpMOXMMHYECKMM YypaBHEHWSAM. 2. Bpruancnenve
TeIIoBOro 3 dekra peakuuu no TersioTaM 00pa3oBaHusl pear ipyroIIux BEIIECTB U MPOIYKTOB
peakuuun. 3. Ompenenenue pH pacTtBopa 3amaHHON MOJISIpHOW KoHUEHTpaumu. 4. Pacuer
CpeHEN CKOPOCTH PEAKUMH MO KOHLEHTPALMAM PEArMPYIOIIUX BEUIECTB. 5. Bhruucienus c
UCTIOJIb30BAaHUEM TOHATHSA «TEMIEPATYPHBIA KOIPQPUIIMEHT CKOPOCTH peakiumy. 6.
HaxoxneHne KOHCTaHTBI paBHOBECHUS pEaKlMU 10 PAaBHOBECHbIM KOHLEHTpalMsIM U
OIIpeIEJIEHUE UCXOIHBIX KOHIICHTPALM BEILIECTB.

Jemonctpanun. [IpeBpamenne kpacHoro ¢ocdopa B Oelibiid, KUCIOpo1a — B 030H. Moaenm
H-OyraHa u w300yTtaHa. [losydyeHwe KucIOpona U3 TMEPOKCHIA BOJOPOJAa W BOJIBL
nerunparanusa sTaHona. Llenouka npespamenuit P — P2Os — H3POy; cBolicTBa comstHOM U
YKCYCHOHM KHCIIOT; peakIWH, WIyIe ¢ oOpa3oBaHMEM OcCanka, ra3a M BOJBL, CBOWCTBA
METaJUIOB; OKHUCJICHHE albJIeTH/Ia B KUCJIOTY U CIMPTA B allbJeruy]. Peakimu ropeHus; peakiuu
SHAOTEPMUUYECKHE HAa TNPUMEpPE peaklUM pa3iokKeHUs (3TaHOJa, KAIMWHOW CENUTpHI,
W3BECTHAKA WIM MeJla) M SK30TepMHYECKHE Ha NpUMEpe peakuuil COeIUHEHMS
(obecuBeunBaHre OpPOMHOM BOJBI M pacTBOpa NEepMaHraHara Kaylusi 3TUJICHOM, TallleHHe
U3BECTH U JIp.). B3aumoneiicTBue HMHKA ¢ pacTBOPaMHU COJISTHOM M CEpHOM KHCIIOT MPU pPa3HbIX
TeMIleparypax, HpH pa3HbIX KOHLEHTPALMSIX COJITHOM KHCJIOTBL, DPa3jIokKEHHE TNEepOKCHIA
BOJIOpO/ia ¢ IoMolbi0 okeraa mapradna (I1V), katan a3el chIporo msica M ChIporo Kaproders.
B3anmopeiicTBrue MHKA C PA3IMYHON MOBEPXHOCTHIO (MOPOLIKA, MbLIH, T'PAHYJ) C KUCIOTOM.
Mogens «xursiero ciosi». Cmermenne papHoBecus B cucteme Fe® + 3CNS™ «» Fe(CNS)s;
OMBUICHHE JKHPOB, peakiuu HTepuduKanuu. 3aBUCHUMOCTb CTENCHU D3JCKTPOIUTUIECKOU
JUCCOIMALIMM YKCYCHOM KHUCTOTHI OT pa3basnenus. CpaBHenue cBoiictB 0,1 H pactBOpoB
CEpHO M CEpHUCTOM KHUCIIOT; MypaBbUHON U YKCYCHO M KUCJIOT; TUIPOKCHAOB JIMTHSI, HATPUS U
Kanusi. MHIUKAToOpbl M M3MEHEHHE HX OKPacKU B PasNMIHBIX cpefax. CepHOKHCIBIA |
(dbepMEeHTaTUBHBIA THIPOJM3 YIrJIEBOJOB. [HWapomm3 KapOOHATOB, CYyIh(aTOB, CWIHNKATOB
IEJIOYHBIX METAIUTOB; HUTpaToB 1uHKa win cBuHIa (II). ['maponms xapOuma KambIms.

JlaGopaTopuble onbIThl. 3. IlosydeHue Kuciopoja pasjoKeHMEM NEpPOKCHIA BOAOPOAA U
(wn) mepmanraHata xkanus. 4. Peakimu, wayniue ¢ oOpa3oBaHWEM OcCajiKa, Ta3a U BOJBI JJIS
OPraHMYeCKUX M HEOPraHM4eCcKHX KHCIOoT. 5. Mcrnosib30BaHMe WHIMKATOPHOW OyMaru s
onpenesieHust pH CIFOHBI, JKeJTyJ0YHOI'O COKa U APYruX COKOB OpraHm3ma 4esoseka. 6. Pa3Hble
CITy4au THIPOJIN3A COJIEH.

IIpakTuyeckue padoThbl 2. «KCKOPOCTh XUMHIECKUX PEaKIi. X IMUYECKOE PaBHOBECHEY, 3.
«Pemenne sKCriepUMEHTANBHBIX 3a/1a4 10 TeMe [ 'naponms».

KonTtpoabhas padota3 no reme «XUMHUECKUE PEAKLIAN.
Tema 4. BemecTBa 1 ux cBoiicTBa (39 u)

Knaccuguxayusn neopzanuueckux eewecms. IIpocteie M clioxHbie BemniecTBa. OKCHIBI, HX
kiaccudukanus. ['mapokcunbl (OCHOBaHUWS, KHCJIOPOJCOJCPXKAIIUE KHUCIOTHI, aM(OTEpHbIC
rugpokcunbl). Kucinotel, nx knaccud ukamms. Oc HoBaHws, ux kiaccudukamms. Coyiu cpeiHue,
KHUCJIBIC, OCHOBHBIC M KOMIUICKCHBIC.

Knaccuguxayusa opzanuueckux eeuwjecmg. YTIEBOJOPOAbl M KJIACCUPUKAIMS BEILECTB B
3aBUCHMOCTH OT CTPOEHMS YIJiepoJHOW nenu (anuparudeckue M IMKIMYECKue) U OT
KpPaTHOCTU CBsi3eil (TpenenbHble W HempeaenbHbie). ['omonormaeckuii psa. [IpowsBogHbIe
YIJIEBOJOPOJIOB: TaJOTEHATKAHBI, CHUPTHL, (EHONbI, albJEruIbl U KETOHBI, KapOOHOBBHIE
KHUCJIOTHI, POCTHIE U CJIOKHBIE 3(UPBI, HUTPOCOEIUHEHHUS, AMUHBI, AMUHOKHCIIOTHL.
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Memannwt. [lonoxenre MetayioB B nepuoandeckoi cucteme .M. Menneneesa u ctpoeHue
ux aroMoB. [IpocThie BemiecTBA — METAUIBL: CTPOSHHE KPHUCTAUIOB M MeETaLTMdecKas
XUMU4YecKasi cBsi3b. AutoTponusi. O0mire Gr3rmaeckue CBOMCTBAa METAUIOB. Pl cTaHmapTHBIX
ANEKTPOAHBIX MOTEHIHAIOB. OO0IMe XUMUYECKHUE CBOWCTBA METALIOB (BOCCTAaHOBUTEIHLHBIC
CBOICTBA): B3aMMOJCHCTBHE C HeMeTaulaMU (KHUCIOPOJOM, TaJlOTCHAMH, CEPOM, a30TOM,
BOJIOPOZIOM), C BOJIOM, KUCJIOTAMH U COJIIMU B PacTBOpax, OPraHMYECKUMU COEIUHE HUSIMU
(crmpraMu, rajoreHalkKaHaMmu, (e HOJIOM, KUCIIOTaAMH), CO IIEJIOYaMH. 3HAYCHHE METAUIOB B
NPUPO/JIE€ U B )KU3HU OPraHu3MOB.

Koppo3ua memannog. llowatne «KOppo3usi METALIOBY». XHMHUYECKas KOPpPO3Us.
Onexrpoxumudeckas Koppo3ust. CrocoObl 3alUThl METALIOB OT KOPPO3HN.

Obuwue cnocoodwvl nonyuenus memannog. Metamuisl B mpupoje. MeTamyprus U €e BUIBL
HUpO-, THAPO- W DIEKTPOMETALTYPrusi. DJNEKTPOJIM3 pacIulaBOB M PACTBOPOB COEIHHEHUIA
METAJIOB U €T0 MPAaKTUIECKOEe 3HAYCHHE.

Ilepexoonvie memannvl. Xenezo. Menp, cepeOpo; IMHK, PTYTh; XpOM, MapraHeil
(Haxo>kneHue B MPUPOJIe; MOJTyUYEHHE M MPUMEHEHHE MPOCTHIX BEIECTB; CBOMCTBA MPOCTHIX
BEIIIECTB; BKHEHIIINE COETUHEHNS).

Hememannw. llonoxenue HemeTauioB B mnepuoamueckod cucteme [[.M. Menneneena,
CTPOCHHE UX aTOMOB. DJIEKTPOOTPUIATEILHOCTh. MIHepTHBIE ra3pl. JIBOWCTBEHHOE TOJIOKEHHE
BOJIOpO/Ia B NepHoandeckoi cucteme. HemeTamisl — mpocTele BemecTBa. MX atomHoe u
MOJIEKYJIIPHOE CTpOCHHE. AJUIOTPOTIMS U €€ NpUduHbl. XMMHYECKHUEe CBOMCTBA HEMETAJLIOB.
OxucnurenbHblE  CBOWCTBA:  B3aUMOJECHCTBHE C  METaUlaM{, BOJOPOJIOM, MEHee
ANEKTPOOTPULIATEIbHBIMUA ~ HEMETALIaMH, HEKOTOPBIMH  CJIOKHBIMU  BEILIECTBAMHU.
BoccTranoBuTenbHBIE CBOMCTBA HEMETAUIOB B PEAKIMAX CO (DTOPOM, KHCIOPOIOM, CIIOKHBIMHU
BEII[ECTBAMU-OKHUCIIUTEIISIMH (a30THOM U CEPHOM KUCJIOTaMU U JIP.).

Bonoponneie coenuHeHuss HemetawioB. Ilosrydyenwe uMX cuHTE30M M KOCBEHHO. CTpoeHHe
MOJIEKYJI M KPHUCTAUIOB 3THX coeauHeHud. duzuyeckue cpoiicTBa. OTHOLIEHHE K BOJE.
M3MeHeHne KUCI0THO-OCHOBHBIX CBOVCTB B IIEPUO1aX U IPYyIIIAX.

HeconeoOpa3yronue v coneodpasyroniye OKCHIBbL

Kucnoponneie kucinotel. MI3MEHEHHE KHUCIOTHBIX CBOMCTB BBICIIMX OKCHIOB WU THAPOKCHIOB
HEMETAUIOB B MEPHUOJaX U Ipynnax. 3aBUCUMOCTh CBOMCTB KHCIOT OT CTETIEHU OKHCIICHUS
HeMeTallIa.

Kucnomwbl opeanuueckue u neopanuueckue. Kuciotel B cBETe NPOTOJUTHUECKOU TEOPUH.
ComnpsikeHHbIE KHUCJIOTHO-OCHOBHBIE Maphl. Knaccud vkanyst opraHndecKux 1 HeOpraHmdeCcKHxX
kucsoT. O01IMe CBOMCTBA KUCJIOT: B3aUMOICHCTBHE OPraHMYECKHX U HEOPraHUYECKUX KUCIIOT
C MeTaUlaMH{, C OCHOBHBIMH OKCHIaMH, C aM(OTEpHBIMU OKCHIAMU W THAPOKCHUIIAMH, C
coJIIMH, 00pa3oBaHue CJIOKHBIX 3P upoB. OCOOEHHOCTH CBOMCTB KOHIEHT PUPOBAHHO i1 CEpHOM
1 a30THOH KUCJIOT. OCOOEHHOCTH CBOMCTB YKCYCHOM M MypPaBbUHOM KHCJIOT.

Ochosanua opzanuueckue u Heop2anuueckue. OCHOBaHUSI B CBETE IPOTOJIUTUYECKOU
teopri. Kraccudukanms opraHM4ecKMXx M HEOPraHMYeCKMX OCHOBaHMHA. XUMHYECKHe
CBOWCTBA IIEJIOYEH U HEPAaCTBOPUMBIX OCHOBaHMN. CBOMCTBA OECKHCIOPOMHBIX OCHOBAHHIA:
aMMHaKa ¥ aMMHOB. B3anMHO€ BIMsHUE aTOMOB B MOJIEKYJIE aHWIMHA.
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Amepomepnble opeanuueckue u Heopzanuueckue coeounHenus. AMQPOTEpHbIE COCTHHCHUS B
CBETC MPOTOJUTHUYECCKOW TeopHHn. AMQOTEPHOCTh OKCHUIOB M THAPOKCUIOB HEKOTOPBIX
METAJUIOB: B3aMMOJCHCTBHE C KHUCJIOTaMH M 1iejoyaMH. [loHATHE O KOMIUICKCHBIX
coenuHeHWsIX. KomruiekcooOpa3oBarelib, JUraHIbl, KOOPAUHAIMOHHOE YHUCJIO, BHYTPCHHSSI
cepa, BHemHAs chepa. AMMOTEPHOCT, AMUHOKUCIIOT: B3aMMOJCHCTBHE aMHUHOKHCIIOT CO
[IeJIoYaM¥, KHUCJIOTaMH, CIUPTaMH, Jpyr ¢ JapyroMm (oOpa3oBaHMe TOJUICTITHIOB),
00pa3oBaHue BHYTPEHHEH COJM (OUIOJISIPHOTO HOHA).

I'enemuueckan c6a3zb medxcdy Kiaccamu OP2AHUYECKUX U HEOPZAHUYECKUX COeOUHEeHUIl.
[lonsiTHE O T€HETUUECKOM CBS3U U T'€HETHYECKHX PSAJaX B HEOPraHMYECKOM W OpraHM4eCKOU
xuMun. ['eHeTmueckue psaapl MeTaula (Ha NpUMEpPe KalblWsl M JKeje3a), HemeTauia (Ha
npuUMepe cepbl U KPEMHUSA ), IEPEXOTHOTO dJIEMEHTa (Ha MpUMepe LUHKA). [ 'eHeTHIecKue psiabl
U TEHETUYECKasl CBSI3b B OPraHMYECKON XMMHHM ([JI1 COCIMHEHUI, COAEpKAIMX /IBa aroma
yriepoia B MoJieKyJie ). ETuHcTBO Mupa BelecTs.

Pacuetnbie 3anaun. 1. Berancienrne Macchl Wi 00beMa TPOYKTOB PEAKIMH TI0 M3BECTHOM
Macce Wid 00bEMY HCXOIHOTO BEIIECTBA, COJACpXKAIIeTo mpumecH. 2. BrrancieHue Maccul
MCXOJIHOTO BEIECTBA, €CJIM M3BECTEH MNPAKTUUECKHUM BBIXOJ M MaccoBas JOJS €ro OT
TEOPETUYECKA BO3MOKHOTO. 3. BhIUMCIIEHMS TO XMMHUYECKHAM YPAaBHEHUSIM PEaKIUi, €Ciu
OJIHO M3 Pearupyrolux BEUIECTB JaHO B M30bITKE. 4. OmpeiesieHre MOJIEKYIISIPHOU (OPMYITbI
BEIIECTBA O MAaCCOBBIM JIOJIIM 3JieMeHTOB. 5. OmpeelieHre MOJCKYISIPHOU (GopMyIisl
ra3o00pa3HOro BEIIECTBA MO W3BECTHOM OTHOCHUTEJILHOM IUIOTHOCTH M MacCOBBM JOJISIM
anmeMeHToB. 6. Haxoxnenue MousiekyssipHoi QopMynel BemiecTBa Mo macce (00Bemy)
NPOAYKTOB cropanus. 7. KoMOMHMpOBaHHBIC 3a/1a4u.

demoncTpanmu. Komrexims «Krnaccudukanms HeopraHMuecKHX BEIECTB» U 00pasipl
npeacrasuresei kinaccoB. Kommekimst «Kinaccupukarys opraHmdecKux BEIIECTB» U 00pa3iibl
npecTaBUTeIe KJIaccoB. Mojenu KpUCTALIMYECKHX pelIeToK MeTawioB. Kosuekims
METAJUIOB C pa3HbIMH (DU3 MIECKUMU CBOWCTBaMHU. B3auMoieiicTBre: a) TUTHsI, HATPHs, Mar HUS
1 JKeJie3a ¢ KHCIOPOoA0M; 0) IIENOYHBIX METAUIOB C BOJOH, CIUpTaMy, (he HOJIOM; B) IIMHKA C
pacTBOpamMu COJISTHOM M CEPHOM KUCIIOT; T) HATPUS C CEPOM; /1) alFOMHUHUSI C HOJOM; €) JKeJie3a
C pPacTBOpPOM MEJHOTO KYINOpOCa; K) aTIOMHHUS C PacTBOpPOM enkoro Harpa. Okcumbl U
THAPOKCHABI XpOMa, WX TOJydeHHe W cBoicTBa. Ilepexon xpomara B 6mxpomar u oOpaTHo.
Koppo3ust MeTamioB B 3aBUCUMOCTH OT YCJIOBHIL. 3alliura METANIOB OT KOPPO3UH: 00pa3Libl
«HEepKaBeEeK», 3alIUTHBIX MOKpbITHHA. Kosutekuus pyna. DneKkrpoans pacTBopoB coieil. Moaenu
KPHUCTATMIECKHX PEIIETOK HOJ1a, amMasa, rpadura. Ayutotporusi hocdopa, cepbl, KUCIOPOa.
B3anmopeiicTBue: a) Bojopoa ¢ KACIOPOAOM; 0) CYpbMBI C XJIOPOM; B) HATPHSA C HOJIOM; T)
xjlopa C pacTBOpoM OpomMuga Kamus; J) XJIOPHOM W CepoBOAOPOIHOM BOIBI, €)
obeclBeurBaHNe OpOMHOM BOJbI STWIEHOM WiIK aneTwieHoM. llomydyenue u cBolcTBa
XJIOPOBOAOPO1a, COJITHOM KUCIIOTHI M aMMuaka. CBOWCTBA COJSTHOM, pa30aBIeHHON CEpHOU U
YKCYCHOW KHCJIOT. B3auMoneicTBHE KOHLEHTPUPOBAHHBIX CEPHOM, Aa30THOM KHCJIOT H
pa3baBIeHHOM a30THOM KHCIIOTHI C MeJIbi0. Peakims «cepeOpsHOTO 3epKaiay JIJIsl My pPaBbHHO i
KUCIIOTHI. B3auMojelicTBre pacTBOpa r'uaApoOKCcHIa HATPUs ¢ KUCJIOTHBIMU OKCHAaM U (OKCHIIOM
yraeponaa (IV)), amdoTrepHpiMu THApOKCHIAMHU (THAPOKCHIOM IMHKA). B3ammopelcTBue
aMMHaKka C XJIOPOBOJOPOJOM M BOJOW. AHaIOTMYHO Ui MeTWiaMuHa. B3aumonericTBre
AMMHOKHCJIOT € KMCJIOTaMH M IIEeJI0YaMHu.

JlaGopaTtopHsblie onbIThl. 7. O3HAKOMJIEHHE ¢ 00pa3LaMH MpeICTAaBUTENCH Pa3HBIX KJIACCOB
HEeOpraHMIecKux BerecTB. 8. O3HaKOMJIEHHE C 0Opa3laMM MpeJICTaBUTENIeH pa3HbIX KI1acCOB
opranmdyeckux BemiecTB. 9. O3Hakomuiienne ¢ koJulekimeil pyn. 10. CpaBHeHue CBOMCTB
KpeMHUEBOH, (PochOopHOH, CEpHOW M XIIOPHOW KHCJIOT; CEPHUCTOM W CEPHOW KUCIIOT;
A30THCTOM M a30THO ¥ kKcOT. 11. CBolicTBa COIsTHOM, cepHOit (pa30.) U YKCYCHOM KHCIOT. 12.
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B3aumoeiictBre runpokcuaa HaTpus ¢ cosiMy, cynbdarom Meau (1) u xmopumom aMMOHuS.
13. Paznoxenue ruapokcuna meau (II). [Momydenue ruapokcuna amoOMUHUS U U3YYEHHUE €T0
amM(OTEPHBIX CBOWCTB.

IIpakTuyeckue padorbl 4. CpaBHEHHE CBOMCTB HEOPraHMYECKMX M OPraHWYECKHX
coenuHenuit. 5. [lonydenue, cobupaHue, pacro3HaBaHUE T'a30B U M3YYEHHUE UX CBOMCTB. 6.
['eneTmdeckas CBsA3p MEXAy KlaccaMM HEOPraHMYECKHMX W OPraHMYeCKHX BELECTB. 7.
Pemienne  aKCrepUMEHTAIBLHBIX 3aJady [0 HeopraHumdeckod xumuu. 8. Pemienvie
IKCIIEPUMEHTAIBHBIX 337a4 10 OPraHNde€CKOM XUMUH.

KonTpoabnas padorad Ilo reme «BenjecTBau ux cBOHUCTBa»
Tema 5. Xumusi 1 001ecTBO (8 u)

Xumusa u npouzeoocmeo. XuMuieckasi IPOMBIIUICHHOCTb, XUMUYecKasi TeXHOJIOTHsA. ChIpbe
ISl XUMHYECKOM NPOMBIIUICHHOCTH. BoJla B XMMUUECKOM MPOMBIILIEHHOCTH. DHEPrus s
XUMUYECKOTO TPOM3BOJACTBA. HaydyHble NPUHIMIIBI XUMHYECKOTO TMPOM3BOJICTBA. 3alura
OKpYXKaloIllel cpe/ibl U OXpaHa TpyJa MPU XUMHIECKOM Tpom3BoACTBE. OCHOBHBIE CTaIUM
XMUMUYECKOTO MPOM3BOJICTBA (aMMHUaKka U MeTaHoJa). CpaBHEHHE TIPOM3BOJCTBA 3TUX BEIIECTB.

Xumusn u cenvckoe xo3anucmeo. XvMu3alps CEIbCKOTO XO3SMCTBA U €€ HAIpPaBJICHUS.
Pacrennss u mnouBa, mouBeHHbld mnornomarommii komiwiekc (IMTIK). YaoOpenuns u wux
Ki1accupukanms. XUMHUYECKHE CPeJICTBA 3alUThl pacTeHH. OTpulaTesbHble MOCIJIEACTBUA
NpPUMEHEHUs TECTHIMIOB ¥ 60phOa c HUMH. XHUMM3aIys SKMBOTHOBO/ICTBA.

Xumusn u 3Kkonocus. XuMudeckoe 3arpsisHeHHe OKpyskaromeil cpeasl. OxpaHa ruapocdeps oT
XAMHUYECKOTO 3arpsi3HeHmss. OxpaHa TIOYBBI OT XHMHYEcKoro 3arpssHeHws. Oxpana
arMocdepbl OT XuMHUecKoro 3arpssHenHus. OxpaHa ¢uopbl U ¢dayHbl OT XHMHYECKOTO
3arpsi3HeHUs. BHOTEXHOJIOTHS M TeHHAs MHKEHEPUS.

Xumusa u noeceoneenan dcuznbv uenoeexa. JlomaiiHsis anredka. MOIOIIME M YHUCTSIIHUC
cpeactBa. CpenctBa OOpbObI ¢ OBITOBBIMH HaceKOMbIMH. CpeicTBa JMIHOW THrMEHBI WU
KOCMETHUKU. XUMUS U nviia. MapKUpoBKa YIaKOBOK MUIIEBBIX MPOAYKTOB U MPOMBIIIICHHBIX
TOBapOB U YMEHHUE MX YUTaTh. DKOJOTHS KIWIMILA. XUMUSI U FT€HETHKA YeJIOBEKa.

JemoncTpannu. Mojenu npou3BOICTBA CEPHOM KUCIOTH M aMMuaka. Komnekims yno0penuit
U necTUIoB. O0pa3Lpl cpeicTB OBITOBOM XUM U U JIEKapCTBEHHBIX MpenapaToB. Koekuun
CPEJICTB TMTUEHBI U KOCMETHKH, MPENapaToB ObITOBON XUMHUM.

JlaGopaTopuble onbIThl. 14. O3HaKOMJIEHHE C KOJUICKIMEW ynoOpeHuil U mectuiuiaoB. 15.
O3HakoMJieHHe C OOpa3laMu CpeacTB OBITOBOM XMMHUM M JIEKAPCTBEHHBIX MpPENapaTros,
M3y4YEHHEe MHCTPYKLMM K HUM 0 NPaBWILHOMY U 0€30MacHOMY NPUMEHEHHIO

TemaTnueckoe IJIAHUPOBAHHUE — 10 xaacce

(3 u B Henemo, Bcero: 102 4, U3 HAX: XMMUYECKUN IPAKTHKYM — 7 4,
KOHTPOJIbHBIE pabOoTHI - 4 4, pe3epBHOE BpeMs - 5 1)

Ne Tema ypoka
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BBenenue (5 4)

1 [IpenmeT oprannyeckoi XMMUH

2-3 Teopusi ctpoenust opranmueckux coeaudennii A.M.bytieposa

4 Crtpoenrie atoma yriepoja

5 BasieHTHBIE COCTOSIHMS aTOMa yriieposia
Tema 1. Knnaccudgukanus 1 HOMEHKJIATypPa OpraHuyecKHX COeHeH i
(10 )

1-3(6-8) | Knaccubukaims opraHMdecKux COeIUHCHHI

4-6 (9-11) | OcHOBBI HOMEHKJIATYPbI OPraHUYECKUX COEIUHECHUN

7-9 N3omepus 1 ee BUIBI

(12-14)

10 (15) BrmoHenre 3amanmii o Teme «Kiaccudukaimsi 1 HoMEHKIIATypa
OPraHNYECKHX COEJTUHEHHID)
Tema 2. XumMnuyeckue peakiiui B OpraHu4eckoi XuMum (6 1)

1-2 Turbel XUMUYECKUX peakuuid B OPraHnde€CKOW XUMHUN

(16-17)

3(18) Tunbl peakIMOHHBIX YaCTHIl B OPraHWY €CKOW XUMUH

4 (19) B3auMHO€E BIMSIHUE aTOMOB MOJIEKYJIAX OPraHWYE€CKHUX COEMHEHHI

5(20) OCHOBHBIC MEXaHU3MbI TIPOTCKAHKS PEAKIIHIA

6 (21) Konrposbhas padorta Nel.
Knaccudukaipst 1 HOMEHKJIAaTypa OpraHMueCKUX COeTUHEHNNA. XUMHYECKHEe
pEaKIy B OPraHud€CKOM XHMUH.
Tema 3. YraeBoaoponsl (24 1)

1-2 [TpupogHBIE HCTOYHUKH YTIIEBOJOPOIOB

(22-23)

3(24) AJIKaHBI: TOMOJIOTHYECKHUH PSiJl, CTPOSHNE, HOMEHKIIATypa, U30MEepHs,
HOJTyY€HHE ¥ PUMEHEHUE

4-5 OmM4ecKre U XMMUYECKHE CBOMCTBA AJTKAHOB

(25-26)

6 (27) AJIKCHBI: TOMOJIOTHYECKHUM PsiJI, CTPOCHHUE, HOMEHKIIATYPa, U30MEpHs

7-8 Om3NYEeCKUEe U XMMHYECKHE CBOMCTBA AIKEHOB

(28-29)

9 (30) [Tosydenue 1 NpUMEHEHNE AJIKEHOB

10 (31) CpaBHHUTEIIbHASI XapaKTEPHUCTHKA AKAHOB M AJIKCHOB

11 (32) AJIKMHBI: TOMOJIOTHUY €CKHH psiJl, CTPOCHHUE, HOMEHKJIATypa, U30MEpPUs,
NOoJTy4eHue

12 (33) DI3NMYECKNE U XUMUYECKUE CBOMCTBAAIKUHOB, UX NPUMEHEHHE

13-14 ANKagnueHbI

(34-35)

15 (36) Ly 10 a/TKaHbI

16-17 ApeHbl

(37-38)

18-19 ['eHeTHYECKas CBSA3H MEXKIY KJIACCaMH YTIIEBOJOPOIOB

(39-40)

20-22 Penrenue pacueTHBIX 337a4 Ha YCTaHOBJICHHE MOJIEKYISIPHBIX (hOPMYIT

(41-43) YIJIEBOJOPOJIOB
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23 (44)

O0600111eHMe U cUcTeMaTH3alMs 3HaHUK 110 TeMe "YTJIeBOIOPO bl

24 (45) Konrponbhast pabora Ne 2.
YrneBo10popl
Kucsopoacoaep:kaimue opraHudeckue coeInHeHHsl.
Tema 4. Ciuptsl 1 ¢peHoJbI (6 1)

1 (46) CrmpTel: COCTaB, KJIACCH(UKAIWS, CTPOECHHE

2-3 OHOATOMHBIC CTIUPTHI

(47-48)

4 (49) MHOTr0aToOMHBIE CIIAPTHI

5-6 DeHOJTBI

(50-51)
Tema 5. KapOoHuabHbIE cOeIMHEHUsI: AJIbAeTrWIbl M KeTOHBI (7 1)

1(52) AJBIETHIBI U KETOHBL: CTPOCHUE, TOMOJIOTHIECKHI ST, HOMEHKIIATypa,
(dbmMIeCcKre CBONCTBA

2-3 XUMHYECKHE CBOICTBA AlbJIETUI0B U KETOHOB

(53-54)

4 (55) [Tonydenue v npUMeHeHHe KapOOHWIBHBIX COEIMHEHUN

5-6 Pemenne pacyeTHBIX 33/1a4 C UCTIOIb30BAaHUEM CIIMPTOB, (PEHOJIOB U

(56-57) KapOOHWIbHBIX COEIMHECHUI

7 (58) Konrposis 3Hanmii o Temam "Criptel ¥ eHOIBI 1" AJTbJETHIIBI U KETOHBI'
Tema 6. Kap0oHOBBIE KHCJI0THI, CJ107KHBIE 3G pBbI, ;kUPbI (10 1)

1(59) Kap6oHOBbIE KHCIIOTHI: CTPOEHUE, TOMOJIOTUY €CKHH Psil, HOMEHKIIATypa,
(bm3UYeCcKre CBOMCTBA

2-3 XuMudeckre CBOHUCTBA KAPOOHOBBIX KUCIIOT

(60-61)

4 (62) Baxneiime npenacTaBuTeNI KapOOHOBBIX KUCIIOT

5(63) CrosxHbIe 3(hUpbI

6-7 Kupsr

(64-65)

8(66) PerieHre pacyeTHBIX 3a/1a4 C UCIOJIb30BaHUEM KapOOHOBBIX KUCIIOT U
CJIOXKHBIX 3(hUpOB

9(67) O0600meHre u cucTemMarm3alys 3HaHui 1o TeMe "Kuciopoacoaepxanime
OpraHMyecKue coeuHeHus"

10 (68) Konrponbhas padoTa Ne 3.
Kucnopoacoaepxaiiue opranidecKre cOoeIMHSHIS
Tema 7. YraeBoabl (74)

1(69) VYrneBosl: kiaccudukaims, OUOJOTHYECKOE 3HAY €HUE

2-3 Monocaxapusl

(70-71)

4(72) Jlucaxapuib

5-6 [Monmcaxapuabl: KpaxMall U [eJUTF0II03a

(73-74)

7 (75) Kourposs 3Hanmii 1o Teme "YriaeBoab!"
Tema 8. AzoTcoaep:xainiue opranuyeckue coequHenus (9 4)

1(76) ITpe e nbHbIe aMUHBI

2 (77) AHWIMH

3-4 AMVHOKHCIIOTHI

(78-79)

5-6 besku
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(80-81)

7-8

HYKJ'IC HMHOBBIC KHCJIOTHI

(82-83)
9(84) Kourponsnast paborta Ne 4.
A30TCOIepKaIUe OPraHNdECKHE COETUHEHHUSI
Tema 9. buoJsiornyeckn akTMuBHbIE BellecTBa (64)
1(85) Buramunbt
2 (86) depmeHTbI
3(87) ["opMOHBI
4 (88) JlekapctBa
5(89) O06001IeHre ¥ cUcTeMaTH3aIksl 3HAHUHA TI0 TeMe "Bronormaeckn
aKTUBHbIC BellecTBa"
6 (90) Konrpons 3Hanmii o Teme "brosiornyecku akTUBHBIE BelecTBa"
Tema 10. Xumuveckuii npakTHKYM (749)
1(91) [pakTraeckas padorta Ne 1
KauyecTBeHHBIN aHANIM3 OPraHUYECKUX COEIMHEHUI
2(92) [Mpaktdaeckas padora Ne 2.
YraeBoaopo sl
3(93) [Mpaxtiyeckas padorta Ne 3.
CrmpThl ¥ PEHOJIBI
4(94) [Mpaxtryeckas padora Ne 4.
Anperunsl U KETOHBI
5(95) [MpakTtaeckas padora Ne 5.
Kap6oHOBBIE KHCIIOTHI
6 (96) [Mpaktuaeckas padorta Ne 6.
YrieBoasl
7(97) [paktigaeckas padora Ne 7.
AMUHBI, aMHHOKHUCIIOTBI, OCIIKH
Tema 11. O60061eHre 3HAHMIA 32 Kypc OpraHnyeckoi xumuu (5 4)
1-2 ['eHeTHUECKAs CBS3b MEXKIY BKHEHIIUMU KIIACCAMH OPraHNYECKUX BEIICCTB
(98-99)
3(100) Penrenue pacueTHBIX 33j1a4 ¢ UCTIOJIb30BAHHEM OPraHMYECKUX BEIIECCTB
4(101) KoHntposib 3HaHMii 00y4aromuxcs 3a Kypc OpraHmdeCcKoi XuMun
5(102) HToroBslii ypok
TemaTuueckoe mianupoBanue - 11 knacc
(34 B HEemo, Bcero: 102 4, U3 HUX: XUMUYECKUM MPakTUKyM - 10 4,
KOHTPOJIbHBIE pabOTHI - 4 4, pe3epBHOE BpeMs - 5 )
Ne n/n Tema ypoxa

Tema 1. Ctpoenne aroma (9 1)
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ATOM — CJIOKHAA YacTHULIA

2 CocTosiHHE AIICKTPOHOB B aTOME
3-4 DNeKTPOHHBIC KOHPUTypallMd aTOMOB XMMUYECKHX JJIEMEHTOB
5 BasieHTHBIC BO3MOYKHOCTH aTOMOB XHMHYECKUX JJIEMEHTOB
6-7 [leproiuaeckuii 3aK0H U TIEPUOINYeCKasi CHCTEMa XUMUYECKHUX 3JICMEHTOB
J.N.MenneneeaB CBETE yUeHHUsI O CTPOCHUM aTOMa
8 O06006menre u cucTeMaTr3amysl 3HaHUK 10 Teme «CTpoeHre aTomMay
9 Konrponbhas padora Ne 1.
Crpoenue aroMa
Tema 2. Ctpoenne Bemectna (15 4).
Xumuueckuii npakmuxym Ne 1(1 u)
1-2 Xnmunueckas cBsi3b. KoBaneHTHas1 CBS3b
(10-11)
3(12) | HonHas cBsi3b. MeTayummueckas CBsi3b
4 (13) | Enunas mpupoja XUMUIESCKOM CBS3H.
THIbI KPUCTAUTMYECKUX PEIIETOK
5(14) | Cemunap «Buapl XUMHUECKHUX CBsI3ei. THIBI KPHCTANIMYECKHX PEIIECTOK»
6 (15) | I'mOpunmsaims SICKTPOHHBIX OpOUTAsIei
7 (16) | I'eomeTpus MOJICKYT
8 (17) | Teopus xumMuueckoro cTpoenus coenuneHnii A.M.bytieposa
9-10 Oprannueckye NoIuMepbl
(18-19)
11 (20) | Heopranmueckue noJmMepbl
12 (21) | O030p BakHEHIIINX MOIUMEPOB
13 (22) | JiucnepcHble CHCTEMBI U PAaCTBOPBI
14 (23) | O6oO6IIeHre U cucTeMaTh3amys 3HaHui 110 TeMe «CTpoeHre BeleCTBay
15 (24) | KourposbHast pabota Ne 2.
CrpoeHue BeliecTa
Xumunyeckuil npaktukym Ne 1
16 (25) | Ilpaktiaeckas padora Ne 1.

Pacno3naBanme 1miacTMacc M BOJIOKOH

Tema 3. Xumunueckue peakuuu (21 ).
Xumuueckuii npakmukym Ne 2 (2 u)
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Knaccudukaims XuMUIeCKUX peakiii B OpraHndeCKOi U HeOpraHMIeCKO

(26-27) | xumum
3(28) | TemmoBoii a3pdekT XuMHIECKUX peakimil. Termota 0Opa3oBaHKs BEIIECTB
4 (29) | Ilomstue 06 SHTAIBIMK, SHTPOIMH, SHeprum I'uo6ca
5-6 CKOPOCTh XUMUYIECKHX PEaKIUi
(30-31)
7 (32) | Karamm
8-9 (33- | OOpaTMMOCTh XUMHIECKUX PEAKIINHL.
34) XUMUYECKOE PaBHOBECHE
10 (35) | OxwuciTenbHO-BOCCTAHOBHUTEIILHBIC PEAKIMN
11 (36) | Metox anekTpoHHOTO OanaHca
12-13 | Meroa nostypeaximii
(37-38)
14 (39) | OkwucnureIbHO-BOCCTAHOBUTEIbHBIC PEAKIMHA B OPraHMIE€CKON XUMUM
15 (40) | DmekTpoauTHUIECKAas TUCCOIMALIS.
Peakimm nonHoro ooMena
16 (41) | Bomopoausiii oKa3areib
17-18 | l'mopomms coneit
(42-43)
19 (44) | I'uoposnu3 opraHuYeCKHUX BEIICCTB
20 (45) | O0oOIICH e U CHCTEMAaTH3AIIMSA 3HAHUN 110 TeME « XHUMHUYCCKUC PEaKIIUID)
21 (46) | KonrpospHast pabota Ne 3.
XUMHYECKUE PEeAKIN
Xnmuyecknil npakTukym Ne 2
22 (47) | Ipaktiaeckas padorta Ne 2.
CKOpOCTh XMMHYECKHX PEAKIMIA , XUMUUECKOE PaBHOBECHE
23 (48) | Ipaxtiueckas padorta Ne 3.
Pemenue sxcnepuMeHTanbHbIX 3a1a4 1o teme "I unpoams”
Tema 4. BemecTBa u ux cBoiicta (334).
1(49) | Knaccudukaimst HeOpPraHMIE€CKUX BEIIECTB
2 (50) | Kmaccudukampst opraHMdeCKiX BEIIECTB
3(51) | Ionoxenue metauioB B [leproamaeckoii cucTeMe XUMHIECKUX IEMEHTOB

JI.N.MeHaeneeBa XuMHYE€CKHX aTOMOB.
O6mmue hr3HIeCKHUe CBONCTBA METAIIIOB
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XUMMYECKUE CBOUCTBA METAJUIOB.

(52-53) | Psiag cTaHgapTHBIX BIIEKTPOIHBIX TIOTEHIMAIOB
6-7 [Tepexo1HbIE METATUIBI
(54-55)
8-9 Koppo3sus metamior
(56-57)
10-11 | Metammtyprus. O01IHe cTiocOOBI OTYUECHUS METAIUIOB
(58-59)
12 (60) | 3auermo Teme «MeTaLIbD)
13 (61) | INonoxenre HeMeTALIOB B [leproinuecKkoii cHCTEeME XMMUYECKUX 3JIEMEHTOB
J.M.Menneneesa c TOUKH 3p€HHUST CTPOCHHS aTOMOB
14 (62) | [IpocTsic BeleCTBa-HEMETALIBI
15 (63) | BomopoaHbie coeTUHEHHS] HEMETAILIOB
16 (64) | Okcumbl ¥ THIPOKCHIBI HEMETAIIIOB
17 (65) | 3auermo Teme «HemeTamibn
18-19 | Opranmgeckuie ¥ HEOPraHUYEeCKHUE KHUCIOTHI
(66-67)
20-21 | Opranmdeckue ¥ HEOpPraHieCcKrue OCHOBAHUSA
(68-69)
22-23 | Oprannueckue ¥ Heoprannieckue aMm(poTepHbIC COETUHSHIS
(70-71)
24-25 | I'eHeTHYECKas CBSI3b MEXKTY KJIaCCAMH HEOPTaHMIECKUX COEITUHEHUMN
(72-73)
26-27 | I'eHeTnuecKas CBSI3b MEXIY KJIACCaMH OPTaHMIECKUX COEIUHEHHA
(74-75)
28-30 | PemeHne pacueTHBIX 3a/1a4 10 TeMe «BelecTBa u ux CBOHCTBaY
(76-78)
31-32 | O600mmenre U cucTeMaTu3anysd 3HaHUKA 10 TeMe «BelecTBa M X CBOMCTBA»
(79-80)
33 (81) | KourpossHast padota Ned.,
BemectBa u ux cBoicTBa
Tema 5. Xumus B :xku3HH 001m1ecTBa (94)
1-2 Cemunap «XuMusl ¥ IPOU3BOJICTBOY
(82-83)
3-4 CemuHap «XuMUsI ¥ CEIBCKOE XO3SHCTBOY
(84-85)
5-6 CemuHap «XUMHS B SKOJIOTHS
(86-87)
7-8 Cemunap «XuMUs Y TIOBCEIHEBHAS KU3Hb YEIIOBEKA
(88-89)
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9 (90) | Bauermo Teme "XuMus B KU3HH 0OIIeCTBA"
Tema 6. Xumnueckuii npaktukym Ne 3 (7 1)
1-2 [IpakTraeckas pabota Ne 4-5.
(91-92) | Ionyuenue, coOMpaHne M pacTio3HABAHKE I'a30B M M3YYCHHE MX CBOWCTB
3(93) | Ilpakrraeckast paborta Ne 6.
CpaBHeHHE CBOWCTB HEOPraHMYECKHUX U OPraHMYECKHUX COEIMHEHUI
4 (94) | Ilpakrmaeckast pabora Ne 7.
Penenne skcnepuMeHTanbHBIX 33124 [0 HEOPraHUd €CKOM XUMUH
5(95) | Ipakrraeckast pabota Ne 8.
Pemenne skcnepuMeHTaNbHBIX 33124 [0 OPraHNdeCKON XUMUN
6-7 [Tpaktuaeckas padota Ne 9-10.
(97-98) | I'eneTHueckas CBA3b MEXKIY KJIaCCaMU HEOPraHMYECKUX U OPraHud eCKHX
BEIICCTB
Tema 7. UTOroBBIi KOHTPOJIb (4 1)
1-2 O00011eHIEe I3YYEHHOTO MaTepHalia 3a roj
(99-100)
3(101) | UrtoroBoe TeCTUpPOBAHKE.
4 (102) | AHamm3 TecthpoBaHus. MTOroBbIid ypok

TpeOoBaHMsi K YPOBHIO MOATOTOBKH Y4AIIMUXCH (BBINNYCKHUKOB)

B pe3ynvmame uzyuenus xumuu Ha npohunbHOM yposHe YueHUK 001HCeH

3HAMb/NOHUMAMb:

PONb XuMuu 6 ecmecmeo3HAHuu, €€ CBs3b C JPYrMMHU €CTECTBEHHBIMU HayKaMH,
3HaYCHUE B KM3HU COBPEMEHHOTO OOIIECTBA;

eajicHelliue XUMUYECKUe HNOHAMUA. BEUICCTBO, XWMHYECKHH DJIIEMEHT, aToM,
MOJICKyJIa, Macca arOMOB M MOJICKYJ, HWOH, paJuKal, aUIOTPONHS, HYKIUABl W
M3OTOIIbI, aTOMHBIE S-, P-, O-OpOUTATH, XUMHYECKas CBSI3b, AICKTPOOTPHUIIATEIILHOCTS,
BAJICHTHOCTb, CTENEHb OKHCJCHUsA, T'HOpuam3auus opOuTaneld, MNpOoCTPaHCTBEHHOE
CTPOEHHE MOJIEKYJd, MOJb, MOJSIpHAas Macca, MOJIpHbII 00beM, BelecTBa
MOJIEKYJIIDHOTO ¥ HEMOJIEKYJSIDHOTO  CTPOEHMsSI, KOMIUIEKCHBIE COEJIMHEHUs,
JUCTIEPCHBIE CHCTEMBI, HCTUHHBIE PAcCTBOPBI, SJIEKTPOJUTHUECKAS JUCCOLMALIMS,
KHCJIOTHO-OCHOBHBIE pPEaKUMU B BOJHBIX pacTBOpax, THUIPOJIM3, OKHUCIEHUE U
BOCCTAHOBJICHUE, 3JIEKTPOJIU3, CKOPOCTh XUMHYECKOHN peaKlMy, MEXaHWU3M peakivy,
KaTalu3, TEIUIOBOM A(PQEKT peakuuy, SHTAIbIUA, TEIUIoTa 00pa3oBaHus, YHTPOTMHS,
XAMHUYECKOE  paBHOBECHE, KOHCTAHTa  paBHOBECHsS,  YIJIEPOJHbIA  CKEJeT,
(GyHKIIMOHANBHAS TPYIINA, TOMOJIOTHS, CTPYKTYpHasi M MPOCTPAHCTBEHHAs HM30MEpHs,
WHIYKTUBHBIA U Me30MepHbId 3(PeKThl, 3MeKTpoduiI, HyKJIeo(pWwl, OCHOBHBIE THIIbI
peaKkimii B HEOPraHUIE€CKOM M OpraHuy€CKOM XUMUM;

OCHOBHblE 3AKOHbl XUMUU. 3aKOH COXPAHCHMS MAacChl BEILECTB, MEPUOJINYECKUNA
3aKOH, 3aKOH IIOCTOSIHCTBA COCTaBa, 3akOH ABoraapo, 3akoH [ecca, 3akoH
JEHCTBYIOIINX MacC B KUHETHKE M TEPMOIUHAMUKE;

OCHOGHble MeOpuUU XUMuW. CTPOCHUS aTOMa, XUMHYECKOH CBSI3H, AEKTPOJIUTHIECKON
JUCCOLMAIINY, KUCJIOT U OCHOBAHMH, CTPOCHUS OPraHM4ECKUX COEIMHEHMN (BKIIOYas
CTEPEOXUMHUIO ), XUMHUIECKYIO KHHETHKY M XUMHYECKYIO T€pPMOIMHAMUKY;
Kaaccugukayuio u HOMeHKaIamypy HeOPraHMIECKNUX U OPraHNdeCKHX COETUHECHHI;
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e HPUPOOHBIE UCMOYHUKU YTIIEBOIOPOIOB U CTIOCOOBI UX MePepaboTK;

e gewiecmea u Mamepuaivl, WUPOKoO UCNOIb3yemble 6 NPaKmukKe . OCHOBHBIE METaJLIbI
Y CIUIaBbI, TpaduT, KBApII, CTEKIIO, IEMEHT, MUHEPAJIb HbIC YI00PEHNUS, MUHEPAJTb HBIE U
OpraHMdeCcKUe KUCIIOTHI, IIEJI0OYH, aMMHUaK, YIJIeBOAOPOIbI, (PSHOJI, aHWINH, METAHOII,
ATaHOJ, ATWIC HIIMKOJIb, TJUIEPUH, (opManbaeTw, aleTalbIeTHI, alleTOH, II0K03a,
caxapo3a, KpaxMmas, KJIETYaTKa, aMWHOKHUCIIOTHI, OEJIKM, HCKYCCTBEHHBIC BOJIOKHA,
Kay4dyKH, IJIaCTMAcChl, )KUPbl, MbL1a 1 MOIOLIUE CPE/ICTBA;

ymems':

° HA3bIGAMBLV3YUCHHbIE  BEIIECTBA [0  «TPUBHAIBHOW» W MEXIyHapOJHOM
HOMEHKJIATypam;

e onpedeniamp. BANCHTHOCTh M CTENCHb OKHCICHUA XUMHYECKHX JIIEMEHTOB, 3apsij
HMOHA, THUN XHUMHUYECKOW CBSI3M, MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, THII
KPUCTAJUIMIECKON PEIIeTKH, XapaKTep Cpeabl B BOJHBIX PacTBOpaxX, OKUCIUTEIb M
BOCCTAHOBUTEIIb, HAMPABICHUE CMEIICHUS PABHOBECHS TOJ| BIMSHUEM Pa3IMIHBIX
(bakTopoB, M30MEPHI U TOMOJIOTH, MIPUHAJIC)KHOCTh BEIIECTB K Pa3IMUHBIM KJaccam
OPraHM4YEeCKUX COCTUHEHUM, XapaKTep B3aUMHOTO BIIHSHUS aTOMOB B MOJICKYJIaX, THUITbI
peaKiMii B HEOPraHMIECKOW U OPraHM4I€CKOU XUMUY;

e Xxapaxkmepuzoeams. S- , P- ¥ 0-3JEMEHTbI MO HMX IMOJIOKEHUIO B TCPUOIUICCKOM
cucteme J[.M.MeHneneeBa;, oOmpie XMMHYSCKHE CBOWCTBA METAUIOB, HEMETA/LIOB,
OCHOBHBIX  KJIACCOB  HEOPraHMYECKUX COCJUHCHHUH; CTPOCHHME M  CBOWCTBA
OPraHM4eCKUX COeIMHEHMH (YTJIEBOJOPOJIOB, CIUPTOB, (HEHOJIOB, AIBJACTHAOB U
KETOHOB, KAPOOHOBBIX KUCIIOT, aMHHOB, AMHHOKHCJIOT U YTJIEBOIOB);

e 00bACHAmMD. 3aBUCHMOCTh CBOWCTB XHUMHYECKOTO 3J€MEHTa M OOpa30BaHHBIX WM
BEIIECTB OT MMOJIOKEHU B nepuoauueckou cucreme .M. MeHneneeBa; 3aBUCUMOCTD
CBOWCTB HEOPraHMYECKUX BEIIECTB OT MX COCTaBa M CTPOCHUS; MPUPOAY U CIOCOOBI
00pa3oBaHus XMUMUUYECKOM CBSI3H; 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW pEaKId OT
pa3NMIHBIX  (PAKTOPOB, PEAKIFOHHOW CIMOCOOHOCTH OPraHWYEeCKUX COCJIMHEHUN OT
CTPOEHUS UX MOJIEKYJI;

e @LINOIHAMbL  XUMUYECKUN  IKCHEPUMEHMIIO:  PACTIO3HABAHMIO  Ba)KHE MILINX
HEOPraHMYEeCKUX W OPraHMYEeCKHX BEIECTB; TMOJIYYEHUIO KOHKPETHBIX BEIIECTB,
OTHOCSIINXCS K I3YYEHHBIM KJIaCCaM CO€IUHEHUIL;

e  NPO60OUMb PACUETHI TIO XUMUIECKUM (POPMYJIaM B YPAaBHCHUSM PEaKIIHL;

e ocyujecmeiamb  CAMOCTOSITENIbHBI ~ TNOMCK ~ XMUMHUYECKOM  MHpopmauuu ¢
UCTIOJIb30BAHUEM PA3IUMUHBIX HCTOYHHKOB (CMPaBOYHBIX, HAYYHBIX U Hay4YHO-
NOMYJSIPHBIX ~ M3JaHUM, KOMIIBIOTEPHBIX ©0a3 JaHHbIX, pecypcoB HHrepHeTa);
UCTIONIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH A1 00paboTKH U Tiepenadyu uHbOpMaIuu
U €€ MpPeJICTaBIICHNUS] B PA3JIMUHBIX PopMax;

UCNOIb306aMb NPUOOPEmEeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmelbHOCmU U
N06CEOHe8HON JICU3HU 014

e TOHUMaHW IMOOATBHBIX MPOOJEM, CTOSIINX TEpe] YeJIOBEUECTBOM: HKOJOTHYECKUX,
DHEPreTUYECKUX U CHIPhCBBIX;

e OOBSCHEHWS XHMHYECKUX SBJICHHM, NPOHMCXOJSAIIMX B Tpupoae, ObITy W Ha
TPOM3BOJICTBE;

e JKOJIOTHMECKH I'PaMOTHOTO TIOBEICHISI B OKPY’KaIOIIeH CpeJie;

e OICHKM BIIMSHUA XHMHYECKOTO 3arpsi3HCHWs OKpY)KAIOIIeW Cpelsl Ha OpraHmM
YeJIOBEKA U IPYTHe KUBbIE OPraHU3MBI;

e 0Oe3omacHO# pabOThI C BEMIECTBAMH B JIAOOPATOPHH, OBITY U HA TIPOU3BOJICTBE;

e ONpeJeseHNuss BO3MOXHOCTH TPOTEKAHHMS XUMUYECKUX IPEBPAICHUNA B Pa3IUIHBIX
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YCJIIOBUAX U OLCHKHU UX HOCJIGI[CTBPIIZ;
pacrio3HaBaHvss 1 I/II[eHTI/I(pI/IKaIH/II/I BaXKHEHIIINX BCHICCTB U MaTCPUATIOB,
OICHKH Ka4C€CTBa MITHECBOM BOJbI 1 OTACJIbHBIX IMMIICBBIX IMMPOJYKTOB,
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