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IMMOSICHUTEJIBHAS 3AITUCKA

Pabouass mporpamma  oGuieoGpasoBatenbHOil  y4eGHOM — AHCLMILIAHL
«XHUMHUSI» I[MpeaHa3sHa4dYeHa 14 H3YUCHHS XHMHH B TIpO(l)eCCHOHaJTBHLIX
obpasoBatenbHbiX  opramsaumusax CIIO, peanmsyrommx o0Opa3oBaTeIbHYIO
MporpamMmy cpexHero obmiero obpa3oBaHHs B MpeJenax OCBOEHHUS OCHOBHOM
npodeccnonansrolt obpasosarebHol nporpammel CIIO (OITOIT CITO) Ha 6ase
OCHOBHOTO 00LIero 06pa3oBaHMs IIPH MOATOTOBKE KBATM(DUIMPOBAHHBIX PaGOUMX
U CITyXKaIlUX.

IIporpamma y4yeOHOH AHCHHILUIHHBI 0611€0OPa30BATENBHOrO [MKIA  XUMHUS»
MpeHasHaveHa Ui peanusalvu TpeboBanuii DenepanbHOro rocyaapcTBEHHOro
00pa30BaTEeNIBFHOIO CTAaHAAPTA CPEAHEro OOIIEro 06Pa3oOBaHMS U ABJIAETCA YaCThIO
00pa3oBaTeNbHON NPOrpamMMBI  CpefiHero  NpoheccHOHATEHOTO obpa3oBaHus
EcrecTBeHHOHay4HOrO MPOGHIA MPOrpaMMbl MOATOTOBKH pealn3yeMoil Ha 6ase
OCHOBHOT'O 0011ero 06pa3oBaHusl, C MOJYYEHHEM CPEIHEr0 OBIIEro obOpa3oBaHusl.
Paspaborana B coorsercTBHM ¢ TpeGoBanusmu DenepanbHOTo rocy1apCTBEHHOIO
00pa3oBaTEeNbHOTO  CTAaHJApTa CPeAHEro  OOLIEro  oGpa3OBaHHL. ITpukas
MunncreperBa obpasoBanust ¥ Hayku P® or 17 mas 2012 r. N 413"06
YTBEPXKIACHUH (DeliepanbHOro roCyHapCTBEHHOTO 06pa30BaTEIBHOTO CTaHJapTa
Cpe/iHero o01ero 06pa3oBaHus" ¢ U3MEHEHUSIMH U JOTIOJHEHHAMH OT: 29 nexalpst
2014 r, 31 nexabps 2015 r, 29 mons 2017 r., ¢ yuetoM IIpumepHOH OCHOBHOM
00pa3oBaTenbHOIl MporpaMMbl  CpeHero OO6LIEro 0o0pa30BaHHUs, OJO0OPEHHOM
pelieHreM (elepalbHOr0 y4eGHO-METOANYECKOr0 OOBEIUHEHHS IO obiemy
obpaszoBanuio (mporokon ot 28 wurons 2016 T. Ne2/16-3). Ha ocHoBaHuu
NPUMEPHOH MpOrpamMMbl  001Ie00pa30BATENbHON JUCLHUIUIMHEL «XUMHUS  JUIS
MPO(ECCHOHANBHEIX 06pa3OBaTeNbHEIX OpraHU3allfi, pekomeHgoBaHHOH PI'AY
«PHPO» 11 peanmsaliiid  OCHOBHOH MPOQeccHOHANBHO obpa3zoBarebHOI
nporpammbl  CIIO Ha 6asze ocHOBHOro o6iiero oGpa3oBaHMs C IOJTyYEHHUEM
cpenHero obmiero obpazosanms (mporokon Ne 3 or 2lmons 2015 .
Perucrpanyonnsiii Homep penensun Ne385 or 23 mromns 2015 T). U B COOTBETCTBUHU
¢ «PexoMeHIanMAME [0 OpraHu3aLyy oMy YeHHs cpeaHero obiiero obpa3oBaHus
B npeaenax OCBOEHHS o0pa3oBaTebHBIX IIporpamMm CpeJHero
npodeccHOHANTBHOTO 00pa3oBaHus HAa Gase OCHOBHOTO OGILEro oOpazoBaHHs C
y4eToM  TpeboBaHMH  delepaNbHBIX OCYZApCTBEHHBIX  0Gpa30BaTeNbHBIX
CTaHNIAaPTOB W  MOIy4aeMOH MpoQeccMd HIM  CHEUMATBHOCTH — CpELHEro
npodeccuoHanbHoro  obpaszosamms  (17.03.2015r.  Ne06-259);  YrtouneHHsIME
PEKOMEHAUMH IO OpPraHU3alMK MONyYeHHs CPeJHero oOIIero oGpa3oBaHUs B
NpefieNiax OCBOCHHUsI 00pa30BATENBHBIX MPOrPaMM CPEIHETO MPOQECCHOHATLHOTO
o0pasoBaHus Ha Gase OCHOBHOrO OOIIEr0 0Gpa30BaHHs C y4eToM TpeOoBaHM
(efepanbHBIX roCynapcTBeHHBIX 0Opa3oBaTEIbHBIX CTaHHOAPTOB U MOJIy4aeMOM

-



NpOMECCUM WM CIIelManbHOCTH CpeaHero npoheccuoHaIbLHOro oOpa3oBanus u
IIprumepusix  nporpamm o01eobpasoBarenbHBIX YYEOHBIX JHCUMIUIHH 15
NPOhEeCCHOHANBHBIX 06Pa30BaTe/bHBIX opranusauui (2015r.) (nporokon Ne3 ot
25.05.2017r ®UPO).

Conepxanne mporpammsr  «Xumusy HalpaBlIeHO Ha  JOCTHIKEHHE
CICOYIOLIHUX LeJIeH:
* Gpopmuposanue y O0yYaroIKxcs yMeHHUs OLCHHMBATH 3HAYUMOCTh XUMHYECKOTO
3HAHUS I KaXXJIOT0 YelloBeKa;
* (opmupoBaHue y 00YYaroIKNXCs LEeNT0CTHOro NIPENICTABIEHUS O MHpe W poJu
XUMUH B CO3JaHMH COBPEMEHHO CCTECTBCHHO-HAYYHON KapTUHBI MHUpA; yMeHHs
OOBACHATH OOBEKTHI U [IPOLIECCBI OKpYIKAIOIIEeH NeHCTBUTENbHOCTH: TIPUPOIHOM,
COLMAILHOH, KYJIBTYPHOH, TeXHHYeCKOi CPeABI, — WHCHONB3ys aJIS 3TOro
XUMHUYECKUE 3HAHMUS,
* Pa3BUTHE y OOy4YalOIuXcs yMeHuid pa3nu4aTh (aKTel U OLEHKH, CpaBHUBATE
OLICHOYHBIE BBIBOJBI, BUAETH UX CBS3E C KPHTEPHAMH OLIEHOK U CBSA3b KPHUTEPHEB C
OTpE/IeJICHHON  CHCTEeMOil LCHHOCTEH, (QOPMYIHPORATE U 06OCHOBLIBATE
COOCTBEHHYIO MO3UIIHIO;
* IpHOOpeTeH’e 06YYaIOMHUMHCS OMBITA Pa3HO00pa3HOM NeATeNbHOCTH, TO3HAHNS
H CaMOTIO3HAHHSA; KIFOYEBBIX HABBIKOB, HMEIOLIHX YHHBEpPCAJIbHOE 3HAYEHUe IS
PA3IIMYHBIX  BUNIOB  NEATENBHOCTH (HABBIKOB PCLICHUS MpobieM, npuUHSTHS
PELIeHHH, TOWCKa, aHaiu3a u 00pabotkn uHMOpMarmy, KOMMYHHKATHBHBIX
HaBBIKOB, HaBBIKOB H3MEpEHHIH, COTPYIHHYECTBA, 0€30MacHOro obpalieHus c
BEILECTBAMHU B ITOBCETHEBHOM JKU3HN).

B nporpammy Bkimroueno CONepXaHue, HaNpaBleHHOe Ha (GOpPMHpPOBaHHe

Y CTYJI€HTOB KOMIIETEHIIUH, HEOOXOUMBIX st Ka4yeCTBeHHOro ocoeHus OITOIT
CIIO Ha 6ase ocHOBHOTO 06mIErO 00pa3oBaHMs ¢ MomydeHHEM cpeaHero oobimero
o0pa3oBanus; NIPOrPaMMBl  TOATOTOBKH KBaJTHQULIMPOBAHHBIX pabouux wu

cryxawux (IITNKPC) no no crenuansuocty 43.02.15 IloBapckoe-koumuTepckoe

b (1 (6)



OK 1. IMorumare CYIIHOCTh M COLMANBHYIO 3HAYHMOCTBH CBOEH Oymyei
NPOGECCHHU, TIPOSIBISTE K Hel yCTONUMBLI UHTepec.

OK 2. Oprauuzossisats COOCTBEHHYIO J€STeNbHOCTS, HCXOId M3 Lend U
CIIoco00B ee AOCTHIKCHHS, OTIPENeNIEHHBIX PYKOROMUTE IeM.

OK 3. Anamusuposars pabouyro cutyaumro, ocymecTBisT TEKYIIHH W
UTOTOBEIH KOHTPONIB, OIEHKY W KOPPEKLHIO COOCTBEHHOM NEATETBHOCTH, HECTH
OTBETCTBEHHOCTb 34 PEe3yJIbTATHl CBOSH PaGOTHL.

OK 4. OcymecTBaaTts nowck u MCII0/IB30BaHUe HH(BOPMaIMHU, HeO6X0UMOi
AL 5 PEKTHBHOTO BBIIONHEHMS IpoeCcCHoHaNbHBIX 3a1ay.

OK 5. Ucnons3oBats HHcbopmaunonHo-KOMMyHHKauHOHHLIe TEXHOJIOTUU B
NPO(ECCHOHANBHOM e TeNbHOCTH.

OK 6. Pa6orats B KOMaHze, 3(pQeKTuBHO o06maThcs o KOJUIeramu,
PYKOBOJCTBOM, KJIMEHTAMH.

OK 7 CopeiicrBoBarh COXpaHEHHIO OKpY KaroIen Cpensl,
pecypcocOepexenHio, 3¢ dexTHBHO JICHCTBOBATE B UPe3BbIYANHBIX CUTyaLUsX.

OK 8. HUcnons3oBars CpeAcTBa (Gu3nYecKoii KYJBTYpPBl IJI1 COXpaHEHHS M
YKPEIUICHHS.  3710POBbS B MpoLiecce NPOGECCHOHANBHON  JesTeNbHOCTH 1
TOICpKaHHs HEOOXOJUMOTO YPOBHS H3HYECKOI MOArOTOBIEHHOCTH.

OK 9. Ucnonwk3osats MH(POPMALHOHHbBIE TEXHOJIOTHH B NpodeCcCHOHABHOIN
JeATeNbHOCTH.

OK 10 TITonssosatbes Npo(ecCHOHATBHO JAOKYMEHTanue  Ha
FOCYIapCTBEHHOM U HHOCTPAHHOM SI3BIKaX.

OK 11 IL1annpoBats NpCANPUHUMATENIBCKYIO  JIeTENbHOCT B

NpodeccCHOHaNbHO cepe.

[lporpamma MoxeT wmcnomb3oBathcs APYTUMH  NpodeCcCHOHATBLHEIMU
00pa3oBaTeIbHBIMH OpraHM3alUsMH,  pealu3yIOUUMH obpa3zoBatensHy0
MpOrpaMMy cpejiHero obmiero o6pa3osanus s npenenax ocsoenus: OIIOIT CITO ua

0ase 0OCHOBHOrO 06IIEro obpazosanus (TTTIKPC).



IIporpamma nmpenmonaraer o6yyeHne MHBATMIOB U mn ¢ OB3: ans un ¢
HapyIICHUAMM  3pEHUs; U JIML C HapyLIeHHUSAMH OIIOPHO-ABUraTENILHOIO

allriapara, Ojsi JIUI] C

OBINASI XAPAKTEPUCTUKA YYEBHOM AACHUTIINHBI «XUMMU S1»

XUMHUSL — 3TO HayKa O BEIIeCTBAX, UX COCTaBE M CTPOEHHH, CBOMCTBAX U
NpeBpalleHUuIX, 3HAYEeHUH XHUMHYECKHX BCILICCTB, MaTepuanoB U IIpOLECCOB B
IIPAKTHYECKOM eSITeIbHOCTH YeJI0BEKA.

Comepxanue 061me06pasoBaTensHOIN y4eOHOH aucuMnaMHbL  «XHUMHI»
HAIpPaB/ICHO Ha yCBOCHHE O0YYAIOIMMHUCS OCHOBHEIX IIOHSITHI, 3aKOHOB 1 Teopuit
XHMHH; OBJIAICHHE yMEHHAMH HaOMOJaTh XHMHYECKHE SBIIEHHS, IIPOBO/IUTH
XHMHYECKHH JKCIIEDUMEHT, IPOU3BOMUTH pPAacyeThl Ha OCHOBE XHMHYECKHX
(bOpMy.I BEIIECTB ¥ ypaBHEHMI XUMHUECKHX peaxkiuii.

B npomecce wusyyenuss xummu y OOy4aromuxcs pa3BHBAIOTCS
MO3HABATENLHBIC MHTEPECHI U MHTEIUIEKTYAlbHEIE CIOCOGHOCTH, MOTPeGHOCTH B
CAMOCTOATENIEHOM  NPHOOPETEHMs 3HAHMA 10 XHMHH B COOTBETCTBHH C
BOSHHUKAIOIMMH  JKM3HEHHBIMM  TNPOOJIEMaMH,  BOCIIMTBHIBAETCS OepesxxHoe
OTHOILICHHUA K TPHPO/E, MOHUMAHHUE 3J0POBOrO 06pa3a JKHU3HH, HEOOXOIHUMOCTH
MPEAYNPEKNCHHS ABJICHUH, HAHOCAIIUX BPE. 3MOPOBBIO M OKpYyXalolei cpepe.
OHH 0CBAaMBAIOT MPHEMEI IPAMOTHOTO, GE30MACHOr0 HCTIOJIB30BaHUA XUMHYECKUX
BCIICCTB M MaTephajloB, NpPHMEHSEMEIX B OBITY, CEIbCKOM XO3SiiCTBE M Ha
MPOU3BOJCTBE.

Ilpu  cTpykTypupoBanuu conepxanus o0weo6pa3oBarenbHOil  y4e6HOI
AUCUMIUIMHBL  JUIsl  NPO()ECCHOHANBHBIX  06pPa30BATENbHBIX OpraHu3aIui,
PeAU3yIOmMKUX 00pa3oBATE/IbHYIO MPOrPaMMy CPEIHEr0 OOIIero 0bpa3oBaHHs B
fpenenax ocsoenust OIIOIT CITO Ha Gase OCHOBHOIO obmero o6pa3oBanus,
YIUTEIBANach OOBEKTUBHAA peANbHOCTh — HeGONBIION  oOBeM 4acos,
OTHYIICHHBIX HA M3yYeHHE XUMHH U CTPEMIIEHHE MaKCHMAIbHO COOTBETCTBOBATE
MACIM  pasBuBarowiero  obyuenus. IlostoMy — Teopermueckue BOIIPOCEI

MaKCHUMaJIbHO CMEILEHEl K Hayally H3y4YeHHuA AACLUIIIIMHBI, C TEeM, 4YTOOBI



TMOCNENYIOINA (paKTHYECKHiT MaTepualn paccCMaTpUBAICH HA OCHOBE U3yYEHHBIX
TEOPHIA.

Peannsaumns nenyxruBHoro monxoma x m3yueHmio Xumum cnocoOCcTByeT
PA3BUTHIO TakMX JIOTMYECKUX ONepalHil MBIIUICHHs, KaK aHalu3 W CUHTe3,
00OOIIeHHe W KOHKDETH3alis, CpaBHEHWE W AHAJIOTUS, CHCTEeMaTH3alHuid |
Kiaccuuxanus u ap.

[Ipu ocBoennn cnenmansHocTd 43.02.15 IToBapckoe-koHANTEPCKOE €70
CCTECTBEHHO-HAYYHOIO  MPOGUIS NPO(YECCHOHATIBPHOTO 00pa3oBaHUS XHMHUS
u3yqaercs Ha 6asoBom yposHe ®OI'OC cpemmero ofmero obpa3oBaHus, npu
ocsoernu npopeccun CITO. B comepkaHHu yueGHOI OUCHMIUIAHBL IS
CCTCCTBEHHO-HAYYHOTO NPOGHIS NPO(ECCHOHATBHO 3HAYMMBIA KOMIIOHEHT He
BBIZICJICH, TaK KaK BCE €ro Coiep)KaHue SBISeTCS NPOGHIBLHO-OPUEHTHPOBAHHBIM U
HOCHT NMPO(pECCHOHAILHO 3HAYNMBII XapaKTep.

Msygenne xumunm B KpacHOZapckoM mMONHTeXHHYECKOM TEXHUKyMe,
peanusyrouiero o6pasoBareibHy0 [IporpamMmy cpefHero oomiero oopa3oBaHus B
fipenenax ocsoenust OITOIT CTIO na Gase ocHOBHOTO 061mIEr0 o0pa3oBaHmusl, UMeeT
CBOM  OCOOEHHOCTH B  3aBHCHMOCTH OT NpoduIs  MpodecCHOHANBHOro
obpasoBaHus. DTo BbIpaXkaeTcsi B COZEPKaHUH OOy4YeHHUs, KOIHMYECTBE YaCOB,
BRIACIIACMEIX HA H3YYCHHC OTAC/IbHBIX TEM IIPOTPAMMEI, TTyGHHE MX OCBOEHHS
oby4aromumucs, obbeme wu XapakTepe MpaKTHYeCKUX 3aHATHH, BHIax
BHEAyTUTOPHOH CaMOCTOSTENIBHOM paboThl CTYIEHTOB. IIpu ocBoenun npodeccwuii
CIIO ecrectBeHHO — HayyHOrO npoduns npodeccHoHaTEHOro oOpa3oBaHus
XAMHS M3yqaeTcs Ha OasoBom ypoBHe ®I'OC cpemmero obmero o0pa3oBaHus
Creunguka u3ydeHuss XuMUH Ipy OBIANEHHH NPO(ECCUsIMU U CHENHATBHOCTIMH
TEXHUYECKOro Mpoduis OTpakeHa B KakIoH Teme paznena «Copeprxanue
Y4eOHO! MUCLHUIITHHED B py6priKe «IIpounbHEIe 1 NpoheccHOHATEHO 3HAYHMBIE
OTIEMEHTBI COLCPKAHUA». DTOT KOMIIOHEHT peanu3yercs IPU UHAUBUAYATLHOM
CaMOCTOATENIbHOH paboTe oOywaromuxcs (HamucaHus pedeparoB, moaroToBke
COOOLUEHUH, 3alMTe TPOEKTOB), B npouecce y4eOHOH IeATENPHOCTH MOJ

PYKOBOZACTBOM IpernojiaBatensi (BBINOJHEHHH XHMHYECKOTO IKCIIEpUMEHTa —



1abOpaTOPHBIX  ONBITOB M MPAKTHYECKHX paboT, pelleHHH NpaKTUKO —
OPMEHTHPOBOYHBIX pPacyeTHBIX 3afau ¥ T.1.). B mpomuecce U3YYEHUS] XUMHUHU
TCOPETHYECKHE CREJIeHUS JOTONHSIOTCS AEeMOHCTDALIMAMM, nabopaTOpHEIMH
OHBITAMH M IIPAKTHYECKHMH 3aHATUSMHA. 3HAUYUTENTBHOE MECTO OTBOTHTCS
XHMHUYECKOMY 3KCrepuMeHTy. OH OTKphIBaeT BO3MOYKHOCTE dopmuposars y
OOYHaIOIKUXCs  CTENHaNbHble NpeIMETHbIE yMeHHS: paboraTe ¢ BelrecTBamu,
BBITIOTTHATE NMPOCTbIE XHMHYECKHE OINBITEI, YYHTL GE30MaCHOMY H SKOIOrMYeCKHU
FPaMOTHOMY OOpAIIEHHIO ¢ BEIeCTBAMH, MaTepHaiaMy 1 rnpoueccamu B ObITY HHA
IIPOU3BO/CTBE.

B mnpouecce usyuenus xumuu BaxHO dbopMupoBaTh HUH()OPMALHOHHYIO
KOMIETEHTHOCTE oOy4atoumxcs. [103TOMy NMpH OpraHM3alMM CcaMOCTOSTETBHO!N
PabOTBI HEOOXOMMMO aKLEHTHPOBATH BHHMAHHE 00y4aroumMxcss Ha IOWCKe
uHpOpMaLKH B cpexcTBax Maccmenna, MHTepHerte, y4eGHON M chenmanbHOL
JHTCpAType C COOTBETCTBYIOMUM OQOPMIICHHEM U Tpe/ICTaBICHUEM Pe3yJIbTaToB.

Wsyuenne o6umeo6pazoBaTensHOi y4eOHOH  IHUCUMIIHHBI  «XUMUSY
3aBCPLIACTCA NMOLBE/ICHHEM HTOIOB B (opme muddepeHIHpOBAHHOTO 3aueTa B
PaMKax TNPOMEXYTOYHOH aTTeCTallHH CTYICHTOB B npouecce ocBoeHus: OITOI]
CIIO ¢ nonydennem cpenrero obiero obpasosanus ([TTIKPC).

MECTO YYEBHOU JUCHMILINHBI B YYEBHOM IIVIAHE

Yaebnas nucnumna « XUMHsD ABIISeTCS y4€OHBIM TpeMETOM Mo BBIOODY
u3 00s3aTeNbHOM MpeaMeTHOM o6nactu «EcTecTBeHHbIe Hayki» PI'OC cpexgnero
obmero oOpa3oBaHus.

B npodeccuonansubix  06pazoBaTesbHbIX OpraHM3alMsiX, peaTU3yIOINX
00pa30BaTeNBHYIO IIPOrpamMMmy CpefHero obmero obpa3oBaHMs B mpenenax
ocsoerus OIIOIT CITO Ha 6ase OCHOBHOro o6mero 00pa3oBaHus, yuyeOHas
AUCUUIUIMHA «XHUMUSD) WM3yyaeTcsl B 0b1e00pazoBaTeIbHOM IHKITe y4eOHOro
OIIOIT CTIO Ha Gase ocHOBHOrO 06IIero 00pa3oBaHus C MOTyYeHHEM CpeaHero
obero o6pasosanus (TTTIKPC).

B y4ebunnix mianax ITTKPC mecto y4eOHOH nucHMIIMEEL «XUMHSY» - B

cocTaBe 00Ie06pa30BaTeNbHBIX YUSOHBIX AUCHHIUINH 110 BBIOODY, hopMUpPyemMBIX



3 0053aTeNIbHbIX NPeAMETHBIX o6nacteii GIOC CpenHero obuero o6pazoBanus,
s cneunansHoctu  43.02.15 [loBapckoe-KoHIUTEPCKOE €TI0 ecTecTBeHHO-

HAY4HOrO MPOGUIIA NPO(GECCHOHATBHOrO 06Pa30BAHMSL.

PE3YJIbTATbI OCBOEHMS] YYEBHOM JUCLUILINHEI

OcBoenne conepxanus y4eOHOH mucuummuHel «XuMHUs», obecreunpaeT
AOCTHXKCHHE CTYICHTAMH CIIENYIONIUX Pe3y IbTATOB:
* IHYHOCTHBIX:
~ YYBCTBO IOPIIOCTH H YB@XXCHHMA K MCTOPUM M JIOCTHKEHHSAM OTeYeCTBEHHOMN
XMMHYECKOH HAyKH; XMMUYECKM IPaMOTHOE IOBEICHHE B npodeccHoHaNbHOMN
ACATENIBHOCTH M B OBITY MNpH OOpalllcHUHH ¢ XUMHYEeCKUMH BEILIECTBAMH,
MaTepuaiaMi U IpoLeccaMu;
— TOTOBHOCTE K IIPOJOJIXKEHHIO 0Opa30BaHHUs U ITOBBILLICHUS KBaJIU(DUKALHUH B U3-
OpaHHOIT TpodeccHoHANbHO] JAEATENBHOCTH U OOBEKTHBHOE OCO3HAHUE poiu
XUMHYECKUX KOMITETEHIIUH B 3TOM;
~ YMCHHE HCIIOJIb30BaTh JOCTHIKEHMS COBPEMEHHOH XHMHYECKOM HayKd u
XHMHYECKUX TEXHOJIOTHH Ui MOBBIMICHHS COOGCTBEHHOIO UHTEJUIEKTYaTbHOrO
Pa3sBUTHS B BEIOPaHHOM TPOdeCcCHOHATLHOlM JeATEeIbHOCTH;,
* MeTanpeaMeTHbIX:
— MCHOJIE30BAHHE pas3inYHBIX BHIOB [103HABATEILHON NESATETbHOCTH H OCHOBHEIX
HHTEJUICKTYalIbHBIX Orepauui (MMOCTAHOBKH 3a[ayw, (hopMyTHpOBanus rHMOTES,
dHalh3a W CHHTe3a, CpaBHEHHs, 0006IIeHHs, CHUCTEMAaTHU3alUHU, BEIABICHHUS
MPUYMHHO-CIC/ICTBEHHBIX CBA3€H, IIOHCKA aHAJIOrOB, (bopmyaupoBanus BBIBOJIOB)
AT peIICHUs  TOCTaBICHHOW 3afayd, INPUMEHEHHE OCHOBHBIX METOJI0B
NO3HaHUsA(HAOIIONEHHS, HAYYHOTrO OKCIICPUMEHTA) I H3YYCHHS pPa3THIHBIX
CTOPOH ~ XMMHYECKHX OOBEKTOB M IIPOLECCOB, ¢ KOTOPBIMH  BO3HMKAeT
HEOOXOMMMOCTh CTAaNKHBATHCA B NpOdecCHOHABHOM chepe;
~ UCIOJNIE30BaHWE pPA3IMYHBIX HMCTOYHUKOB JUIS MIOJTyYEeHHS] XUMHYECKOU

UHGOPMallMH, YMEHHE OLICHUTH ee MOCTOBEPHOCTh ISl JOCTHXKEHHSI XOPOLIMX

Pe3ynbTaToOB B Npo)ecCHOHANBHOM chepe;
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* IpeJIMeTHBIX:
—— C()OPMHPOBAHHOCTh NPEACTABNEHHNA 0 MeCTe XUMUH B COBPEMEHHOM Hay4YHOI
KApTHHE MHpa; IOHMMAHME pPONM XMMHUM B (OPMUPOBAHHH Kpyrosopa H
(yHKIHOHATBHOMH rPAMOTHOCTH YeNloBeKa JUIs pelieH s MIPaKTHYECKHX 3a1ad4;

~ BIIA/ICHME  OCHOBOMONAralOUMMH XHMHYECKHMH TIOHATHSMH, TEOPHSIMH,
3aKOHAMH M 3aKOHOMEDHOCTSIMH;  yBEpPeHHOE MONB30BAHHE XMMHYECKOM
TEPMHUHOJIOTHEN U CUMBOJIUKOIM;

~ BIAJCHHC OCHOBHBLIMH METOJaMH HAyYHOTO IO3HAHMS, HCIIOIB3yeMBIMH B
XAMHUHM: HaOMIOJCHUEM, OIMCAHHEM, H3MepeHHeM, 9KCNEPUMEHTOM; YMeHHe
06palaTeIBaTh, OGBACHAT Pe3yIIbTATHI MIPOBEJICHHBIX OMBITOB U JIeNIaTh BHIBOJEL;
FOTOBHOCTE ¥ CMOCOOHOCTH NPUMEHATh METOAB! TO3HAHMS IpH pelleHun
MPaKTUYECKHUX 33]1a4;

~~ COOPMHPOBAHHOCTH YMEHHSI 1aBaTh KONMYECTBEHHBIE OLECHKH U IIPOU3BOJIUTE
PacHeThl 0 XUMUYECKUM (POPMYJIaM U ypaBHEHHAM:;

~ A BIAJICHHE TIpaBHIIAMHM TeXHHKH 0€30MacHOCTM NpPH  HCMONB30BAHUK
XHUMHYECKUX BEIECTB;

— ¢hOpPMHUPOBAHHOCTE COOCTBEHHOM [TO3UIMK IO OTHOLUEHHIO K XUMHUYECKOM

HH(OPMAIIIH, TOJTy4aeMOii H3 pa3HBIX HCTOYHHKOB,

COJAEP)KAHHUE YYEBHOM IUCIHHUILINHBI
BBenenue
Hayunble MeToxsl mno3HaHHs BemmecTB u XUMHYECKUX SIBJIEHHU. Poub
OKCINEpUMEHTAa U TEOPHH B XUMHH. 3HAUYEHHE XHUMHHU IIpH OCBOCHHH Npodeccun

CIIO ecrecTBeHHO-HAaYYHOTO MPOd IS Ipo(ecCHOHATBFHOTO 06pa30BaHHs.

Paspen 1. Oprannyeckas xumus
1.1. Ilpeamer oprannyeckoii Xumumu. Teopus eTpoenus oprannyeckunx
COeITHHEHHH
Ilpeamer opranuveckoii xumuu. ITorstue 06 OPraHM4YeCKOM BeIleCTBE U

OpraHuyeckor xumun. KpaTkuit oyepk ucropun Pa3sBUTHS OpPraHUYeCKON XUMUH.
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Buranusm u ero kpymenne. Ocobennoctu ctpoenus OpraHu4YeCKUX COEIWHEHHH.
Kpyrosopor yriepona B npupoze.
Teopus cTpoenust opranuyecknx coexnnenuii A. M. Byraeposa.
Ilpeanocsuiku cosnanus Teopun crpoerus. OCHOBHBIE TOJIOKEHHUS TEOpUHU

crpoennst A. M. Bytnepora. Xummuueckoe CTPOCHHE H CBOHCTBA OPraHUYECKUX

BewecTs. [lonatne 06 mzomepuu. Crioco6sr oToGpaxkenus CTPOEHHS MOJIEKYJIBI
(bopmynsr, Momenm). 3HaueHue Teopud A. M. ByrtnepoBa mns pasBuTHs
OPraHU4eCKOW XUMHH U XUMHYECKHX ITPOTHO30B.

Crpoenme atoma yrimepoma. DeKTpoHHOe 06IAKO W opbHTamb, s- u p-
opOuTaii. JIEKTPOHHBIE U NEKTPOHHO-TpaduuecKie (opmynEr atoma yriaeposa
B OCHOBHOM H BO30Y)KIEHHOM COCTOSIHUSX. KOBaJeHTHAS XUMHYecKas CBS3b U ee
KIIaCCH(QUKALHUS 110 CTIOCo0y MepeKphIBAHMS opbutaneit (o- u n-cBa3m). [loHsTHE
rubpunnsauuu. Pasnmuusble THNBI rHGpUAM3AIAN U (popma aTOMHBIX OpOHTaNIei,
B3aUMHOE  OTTaJIKHBaHWE THOPHAHBIX OpOMTaNell M MX pacHojioXeHHe B
POCTPAHCTBE B COOTBETCTBUM C MHUHMMYMOM O3HEpPIHH. ['eomeTpus Momexyin
BEWIECTB, OOpa30BAHHBIX aTOMaMM yriepoja B Pa3IUYHBIX  COCTOSTHHSIX
ruOpuaIn3aIHH.

Knaceupukaunsi  oprammuecknx  coexmmenwi. Knaccudmrarus
OPTaHHYECKHX BCIIECTB B 3aBUCUMOCTH OT CTPOCHHUS YINEepOXHOH neny. IToHsTHE
ynkumonansHo# rpynmnel. Knaccuduxarus OpPraHMYeCKHX BELIECTB IO THILY
(DYHKLMOHANBHOMU IPYIIIHL.

OCHOBBI  HOMEHKJIATYPBI  OPraHHYeCKHX BelIecTs. TpuBnansueie
Ha3BaHUA. PallOHA/bHAs HOMEHKJIATypa KaK IpelIecTBeHHUIA HOMEHKJIaTYpPBI
IUPAC. Homenknarypa IUPAC: npuuimms: oOpa3oBaHHs  Ha3BaHWIA,
CTApIIMHCTBO (YHKUHOHANBHBIX TIPYNI, HX O0OO3HAYEHHE B npedpukcax u
cy(pdukcax Ha3BaHHIl OPraHUYECKUX BEIECTB.

Tune! xumnyecknx cBsizeii B OPraHHYeCKHX COCeIHHEHHSIX H CIOCO0BI HX
pa3peiBa. Kiaccudukamus KoBaJeHTHBIX cBszeii 1o JIEKTPOOTPHLATEILHOCTH
CBA3AHHBIX aTOMOB, CrOCOOY IepeKphIBaHHS OpGHTaNei, KpaTHOCTH, MEXaHU3MY

0bpaszoBanus. CBsi3b NPUPONBI XUMHYECKOH CBS3H C THIIOM KPHCTAJIIMYECKOM
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PELICTKH BEIECTBA M €ro (GU3UYECKUMH CBOMCTBAMH. Pa3priB xumuueckoit casisu
Kak npouecc, odpatHelii ee 00pa30BaHuK0. | OMOTHTHYECKHI 1 re€TepPOUTHYECKHIA
PasphIBbl CBSI3€H, WX COMOCTaBICHUE C OOMEHHBIM MU JMIOHOPHO-aKIENTOPHBIM
MeXaHu3MaMH ux obpasoBaHus. [ToHsTHe cBOGOIHOTO pajinKana, HyKJ1eo(puiIbHOM
H 3JIEKTPODUIBEHON YaCTHIBI.

Knacendukauns peaxunii s OpraHu4eckod XxumHuH. [Toustue o Tunax u
MEXaHM3MaX peaKkiMid B OpPraHMYecKOH XHMHH. Cybctpar u  peareHr.
Knaccudukammss  peaktmit  mo  usmemenuio B CTPYKType cyOcrpara
(IpucoenMHeHHe, OTIeNTeH e, 3aMCILICHHe, HM30MEpH3alMs) U THIYy peareHTa
(pazukanbHble, HyKJIeOhHIBHEIE, NIEKTpoduIbHbIE). Peakiuu MIPHCOETUHEHU S
(AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE), u3omepuzanuu.
Pa3HOBHIHOCTH peakumii Kaxaoro Tuma: TUIPUPOBAHHE H JETHAPHPOBaHME,
FAlOTEHUPOBAHME M JICraJlOTeHHPOBAHUE, THAPATALHS W Jeruapararus,
THNIpOTANIOrCHUPOBAaHHE U JIeTHPOralOreHUPOBaHHe, NOJTUMEpU3alug |
HOJIMKOH/IEHCAIHS, MeperpynmMpoBKa. OcobGennocTu OKHCJIUTEIBHO-
BOCCTaHOBUTENIBHBIX PeaKLHil B OpraHUIecKoi XMMHUH.

CoBpemeHHbIe NIpeACTABICHAS 0 XHMHYECKOM CTPOEHHH OpPraHHYecKHX
BewecTs. OCHOBHBIC HATIPABICHHUS Pa3BUTUS Teopuu cTpoerus A. M. Bytieposa.
M3omepust oprammyeckux BemecTB u ee BUABL. CTpyKTypHas u3oMepus:
MEKKIaccoBas, YriIepogHOTO CKeleTa, IOJIOKEeHHs KpaTHOH CBA3U w
(yHKUMOHANBHON TpyIBL. IIpoctpaHcTBeHHas H30MepHs: reomMeTpuyeckas u
ontu4ieckasd. Iloustne acummerpuyeckoro neHrpa. buomoruueckoe 3Hauenue
ONTHYECKOH H30Mepuu. B3auMmHOe BIHSHHE aTOMOB B MOJIEKyJlaX OpraHHYeCcKUX
BEIIECTB. DNEKTPOHHEIE 5(Q(EKTEHl aTOMOB H ATOMHEIX IPyTI B OpraHHYEeCKUX
Mostekynax. MHIykuuoHHsll 3ddekt, momokuTensHs u OTpHULIATEIILHBIN, €ro
ocobeHHocTH. Me3omepHsiii 3¢ dext (3ddexT conpskeHns), ero 0coGeHHOCTH.

demoHcTpaunu

Konnexuun opraumuecknx Bemects (B TOM 4YHcle JIeKapCTBEHHBIX
NPETIapaToB, KpacuTesei), MaTepualos (IPUPOIHBIX U CHHTETHYECKHX Kay4yyKoB,

IUTaCTMAacC ¥ BOJIOKOH) W M3IEeNHH W3 HUX (HUTeH, TKaHel, OTIENTOYHBIX
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matepuanoB). Monenn wmonexyn CHy, C,Hs, C,H,, C¢Hg, CH;OH —
IapocTepKHeBble U 0ObeMHble. Mozienu oTTalKUBaHUs MMOPHIHBIX OpOUTATIei ¢
TIOMOIIBK0 BO3AYILIHBIX LIapoB. DB3auMoaelWcTBHE HATpUs C DJTAaHOJIOM U
OTCYTCTBHE B3aMMOAEHUCTBUS C AUITHIOBBIM 3¢upoM. OmbIThI, MOATBEPKAAIOLIAE
Hanuyue QyHKUMOHAIBHBIX MPYIIN Y COeJMHEHUH Pa3THYHBIX KJIACCOB.

JlaGopaTopHbI#i ONBIT

MsroroBnenue Moznenell MOJeKyn —IIpeICTaBUTeNIeld Pa3InYHbIX KIAcCOB
OpPraHMYECKUX COETUHEHHIA.

IIpakTHyeckoe 3ansitie Nel «OOHapyxeHHe yriiepoja W BOJOPOJA B

OpraHu4eckom coeuHeHnn. OOHapyKeHue raJoreHoOBY.

1.2. IIpeaesibHbIE YII€BOAOPOAbI

Il'omosornvecknii psa  aakanoB. [lonstue 00  yrieBomopoaax.
OcoOeHHOCTH ~ CTpOeHUsI  TpeleNbHBIX  YIJIEBOJOPOAOB.  AJIKaHBl  Kak
NPEICTABUTENH TNPeJEbHBIX YTIEBOJOPOIOB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOGHME MOJIEKYJIbI MeTaHa M JApYruxX ajkaHoB. [ OMonoruueckuii psng u
u3omepus napaduHoB. HopmanpHOe M pa3BeTBIEHHOE CTPOEHHE YIIIEPOAHON
nend. HomeHknaTypa ankaHOB M alKWIBHBIX 3amecTHTenedl. Dusnueckue
CBOMCTBA aJIKaHOB. AJIKaHbI B IPUPOJIE.

XumMHYecKHe cBoicTBa ankaHoB. Peaknum SR-Tuna: rajoreHupoBaHHe
(paborer H.H. Cemenona), HuTpoBaHue 1no KoHoBasoBy. MexaHH3M peakuun
XJIOPHPOBaHHUs alKaHOB. Peakuum NeruapHpOBaHHS, FOPEHHS, KaTATUTHYECKOTO
OKHMCJIEHHS ajlKaHOB. KpeKHHI ajkaHOB, pa3lU4YHble BUABI KPEKUHTa, IPUMEHEHHE
B IIPOMBILUIEHHOCTH. [1MpoIu3 1 KOHBEpCUsl METaHa, H30MEpH3aLUsl AJIKAHOB.

IIpumenenne u cmocoObl moaydeHusi ajkaHoB. OONacTH NpPUMEHEHHS
ankaHoB. [IpoMblluIeHHBIE CHMOCOOBI MONYYEHHS aJKaHOB: IMONyYeHHE W3
NPUPOAHBIX MCTOYHHMKOB, KpPEKUHI TIapadUHOB, TOJydYeHHEe CHHTETHYECKOTO
Oensuna, razuukanus yrias, THAPHPOBaHHE alkKaHOB. JIaGopaTopHble CHOCOOLI

INOJYUYCHHUs aJIKaHOB: CHHTE3 Blopua, ,E[eKap6OKCHJ]Hp0BaHHC, rHApPOJIN3 K&pﬁﬂﬂa

AJIOMHHHA.

14



Mnkaoankansl. [oMonoruyeckuit psaa u HOMCHKJIaTypa IIUKJIOAJIKAHOB, UX
obmas dopmyna. [lousitne o Hampskenuu wEKIA. Hsomepus umknoankaHos:
MEXKKIacCoBas, — yriepoOAHOrO  CKeleTa, TreoMerpudeckas. [lomyuenue wu
¢u3nYecKkue cBOWCTBa UUKIOAJIKaHOB. XWMUYECKHE CBOMCTBA IMKIOATKAHOB.
Creunduka CBOMCTB NMKIOAIKAHOB C MAJBIM pasMepom wnwukina. Peakiuu
NPUCOEIUHEHUS U PaIUKAIBHOIO 3aMelIeHHS..

JleMoHcTpauun

Mopnenu monekyn wmertana, APYTHX aJIkaHOB, PpasjJMYHbIX KOH(OpMaLHii
LuKIOreKcaHa. PactBopenue napaduna B Gensuue u HCIIapEHHE PaCTBOPUTENS U3
cmecu. IlnaBnenue napaduna W ero orHomeHuWe K BOZIe (PacTBOPHMOCTS,
IOTHOCTR, CcMauMBaHuMe). Pasnenennme cmecu 6GeH3sWH—Boma ¢ IIOMOILIBIO
AeNUTENbHOM BOpOHKH. ['openne MeraHa, NpomnaH-OyTaHOBOM cMecH, mapadHHa B
YCTIOBHAX H30BITKA M HETOCTATKa KMCIOPOIA. B3pbiB cMecH Merana ¢ Bo3yxoM u
X10poM. BoccTaHOBIIEHHE OKCHIOB TSKENBIX METAIIOB napaduaoM. OTHOIIeHHe
IUKIIOreKkCaHa K OpPOMHOH BOZie ¥ pacTBOpY MepMaHIaHATA KaJIus,

JlaGopaTopHblii onbiT

Hsrorosnenne  mopeneii MOJICKYJl ~ aJIKAHOB W  TajOreHaJIKaHOB.
Msrorosnenune napapunrnposannoii Oymaru, MCIbITaHHE ee CBOMCTB: OTHOIIEHHS K
BoZle U xupaM. OOHapyXeHHe BOJBI, Caxy, YTJIEKUCIIOrO ra3a B NPOAYKTax
ropeHus  ceevyd. (O3HAKOMJIEHHE CO CBOMCTBAMHM TBEPABIX  TapauHOB:
TUIaBJICHUEM, pPacTBOPUMOCTBIO B BOJE M OPraHHYECKHX PacTBOpHUTENIAX,
XHMHYECKOH HHEPTHOCTBIO (OTCYTCTBHEM B3aMMOMEHCTBHS C OpoMHOl BogOIi,
PAaCTBOpamMH NepMaHraHara Kajns, T APOKCH/IA HATPHS M CEPHOI KHCJIOTHI).

IlpakTH4yeckoe 3ansTne No2 «[Tonydenne merana wu HU3y4YeHHE ero
CBOMCTBY» (TOpeHHs, OTHOLICHUS K OpoMHO# Boxe u pacTBOpy MNepMaHrasara

KaJus).

1.3. DTH/1eHOBbIE H AHEHOBbIE yIrJIeBOOPOabI
I'omonornyeckuii psx  ankewnos. ONIeKTPOHHOE M NPOCTPAHCTBEHHOE

CTPOCHHE MOJICKYJIbI 3TUJIEHA U aJIKeHOB. | OMOOrHYeCKuii psin u obimast hpopmyia
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ankeHoB. M3oMepust STUIEHOBBIX YIVIEBOAOPONOB: MEXKKIACCOBaS, YTIEPOIHOTO
CKEeTa, [MOJOXKEHHs  KPaTHOM CBs3M, reomerpuueckas. OcobeHHOCTH
HOMEHKIIATYphl STHJICHOBBIX YITI€BOAOPOAOB, Ha3BaHMsA BaKHEWINMX paIUKalIOB.
DusnyecKre CBOMCTBA alKEHOB.

XuMHYecKHe CBOICTBA AJAKEHOB. DeKTpOhMUIbHBIH XapakTep peakiuii,
CKJIOHHOCTE K peakKLHUsIM MNMpHUCOCOHHEHUA, OKHCIIEHUA, NOJIMMEPHU3AalHH. HpaBHJ'IO
MapkoBH1KOBa 1 ero snekTpoHHOe 06OCHOBaHHe. Peakunm raJoreHupOBaHMs,
PHAPOTaJIOTCHUPOBAHHS, THApaTallld, TMApUpoBaHMs. MexauusMm AE-peakuuii.
[lonsTre 0 peakumsx noaMMepusanyy. ['openue ankeHOB. Peakuuu okucieHus B
MSTKHX U J)KECTKHX yCIoBUsAX. Peakuus Barnepa u ee 3Hauenue s OoOHapyxeHus
HETIPEJICNIBHBIX YIIIEBOOPOIOB, MOJIYyYEHHS TIHKOJIEH.

ITpumenenue u cnoco6bl noayuenns ankenos. Mcrnonp3oBanne BLICOKOL
PEaKUHOHHOH CIOCOOHOCTH alKeHOB B  XHUMHYECKOM MPOMBIIIJIEHHOCTH.
[lpnuvenenne sTuneHa W mponmieHa. IIpoMblUuIeHHBIE COCOGHI TI0JIyYeHHS
ANKEHOB. Peakuunm nerMIpUpOBaHMS W KPeKUHTa alKeHOB. JIaboparopHsie
CIIOCOOBI TIOJTYYEHUSs! AJTKEHOB.

Aaxaauenst. [MonaTHe u kimaccubuKanms AMEHOBBIX YIJIEBOIOPOJIOB TIO
B3AaMMHOMY  pDACIOJIOKEHHIO KpaTHBIX CBs3edl B Mosekyne. OcobeHHOCTH
SJIEKTPOHHOT'O ¥ IPOCTPAHCTBEHHOIO CTPOEHHUS COMPSKEHHBIX IHUeHOB. [IoHsTHE O
T-3NIEKTPOHHOH  cucreme.  HoMeHknatypa  JHEHOBBIX YIJIEBOZIOPOJIOB.
OcOOEHHOCTH XMMHYECKHUX CBOMCTB CONPSKEHHBIX ITHEHOB KaK CIIEJCTBUE UX
NIEKTPOHHOIrO CTpOeHHUA. Peakuuu 1,4-npucoeunenus. [lomumepusaims queHos.
Crioco0bl  MONlydeHHsT JMEHOBBIX YIJIEBOJOPOIOB: paboter C. B. Jle6enena,
ACTHIPUPOBAHUE AJIKAHOB.

OcHoBHbIE MOHATHS XHMHH BbICOKOMOJIEKYJISIDHBIX COeHHeHHiT (Ha
NIpUMEpPEe  NPOAYKTOB MNMOJHMEPH3AUHH aAJIKEHOB, AaJKAAHECHOB M MX
raJIoreHNpOU3BOAHBIX). MOHOMED, IONIMMeEp, peakiys MONTHMEPHU3ALHH, CTeeHb
HMOJIMMEPU3ALNH, CTPYKTYPHOE 3BeHO. TWNBI MONMMEpHBIX Iemeif: IHHEHHbIE,
Pa3BETBIICHHEIC, CIIMTEIC. [IoHATHE O CTepeopery spHbIX MonuMepax. [Tomumepsr

TEPMOIIIIACTUYHBIE U TEPMOpPCAKTHBHEIE, HPGJICTE[BJIEHHC oriacrtMaccax H
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snactoMepax. llonMoTHIEH BBICOKOrO M HHM3KOrO IaBIEHHS, €ro CBOMCTBau
npumenenne. Karannsarops: Lurnepa—Harra. [TonunponuieH, ero npuMeHeHue
ucpoicTBa. [anorenconepxaiue moauMmepsl: TedIIoH, IMOJTHBHHUIIXJIOPHIL.
Kay4yku HaTypanpHbI U cuHTeTHdecKHe. Comomumeps (6yTanueHCTUPOTBHBIN
Kay4yk). Bynxanuzaius kayuyka, pe3una u 360HHT.

Jdemoncrpauun

Monenu mMonekyn cTpykTypHBIX U NPOCTPAHCTBEHHBIX H30MEPOB aJIKEHOB U
ankanueHoB. Komnekuus «Kaywyk u pesuna». Jlenmonumepusanus KaydykKa.
CryiueHue MIEYHOTO coka KaydyKOHOCOB (MOJI04asl, OlyBaHUHKOB, (HKYCa).

JlabopaTopHbie ONbITHI

ObHapy)XeHHe HeTpe/leNlbHBIX COEJAMHEHUH B KepOCHHE, CKHITHAAape.
Osnakomilenre ¢ 00paslaMH IOJMATHIEHA W MOJUIPOINMIeHa. PacrnosHaBaHye
00pasloB aJIKaHOB M aJIKEHOB.

IIpakTuyeckoe 3ansaTne Ne3 «[losyueHne 1 CBOWCTBA STHUIIEHAY.

[Tonydenne sTmneHa mermaparanmeil 3TUIOBOTO crnupTa. B3aumopeticTBue
3THJIEHA ¢ OPOMHO¥ BOJIOH, pacTBOPOM NepManranara kanus. CpaBHeHHe iIaMeHHu
STHJICHA C IUIAMEHEM Tpe/eNbHBIX YITIEBOJOPOJIOB (MeTaHa,lponaH-0yTaHoBO
CMeCH).

1.4. AueTHnjeHOBbIE YTIJI€BOAOPObI

Fomosiornyuecknii psin aaKMHOB. DJICKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE ALETUIICHAW APYTUX NKHHOB. ['oMonoruveckuit psa u obuas ¢popmyiia
ankuHoB.  HoMeHKkiatypa — aLETMJICHOBBIX  YIJIEBOJOPOJIOB. H3omepus
MEKKJIaCcCOBasl, YIIePOAHOrO CKeJIeTa, MOOKEHUS! KPaTHOM CBS3H.

XumuuecKkHe CBOHCTBA U NpUMeHeHHe aJIKHHOB. OCOBEHHOCTH peakuui
IPUCOCAMHEHHUANIO TPOHHOH YINIEPOA-YIJIepoaHOH cBs3u. PeakimsKyueposa.
IpaBuno MapkoBHHKOBA NMPHMCHHUTEIBHO K aueTHieHaM. [I0ABHXHOCTH aToOMa
BOJIOpOJa (KHCJIOTHEIE CBOMCTBA ankuHOB). OKHCIEHHE AaNKMHOB. Peakius
3enuuckoro. [Tpumenenne aneTUIEHOBBIX YIIeBoLOPOa0B. [[oMBUHANALETAT.

Ionxy4yenne anxunos. IlomyueHne aueTHNEHA NHUPONH3OM MeTaHa |

KapOMTHBIM METOJIOM.
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JleMoHcTpanuu

Monenu Monexynsl aleTHIeHa U APYrUX ankuHoB.I lony4yenue anerunena uz
KapOuaa KanblUsl, O3HAKOMIIEHHE C (U3MYECKHMH M XUMMYECKHMH CBONMCTBAMH
dLETUJICHA: paCTBOPUMOCTEIO B BOJIE, TOPEHHEM, B3aUMOIEHCTBHEM C GPOMHOIM
BOJIOH, PaCTBOPOM IlepMaHTaHaTa kaius, consmu Meau (I) u cepe6pa.

JlaGopaTopHblii onbIT

V3rotosrenue Mozeneii MoKy ankuHOB, MX H30MEPOB.

1.5. ApomaTH4YecKkne yriieBoaopoasbI

I'omonornyeckuii psin apenoB. BeHson kak IpencTaBHTensb apeHoB.
PasButre npencrasienuii o crpoenun 6ensona. CoBpeMeHHBIe npencTaBleHus 06
SJICKTPOHHOM M TPOCTPAaHCTBEHHOM  CTpoeHMH OeH3ona. OG6pa3oBanue
apoMaTu4ecKoi T-CUCTeMBl. ['omonorubGeHsona, ux HOMEHKJIaTypa, oO0Las
¢opmyna. Homenkiiatypa mnsi mu3aMerueHHBIX MPOM3BOJHBEIX OeH30sa: opTo-,
MeTa-, [1apa-pacronoXkeHne 3amecTuTesel. Pu3HIecKue CBOMCTBA apeHOB.

XumHyeckune cBoiicTBa apeHOoB. IIprimepsbl peakuuit
NEKTPOYHIEHOT03aMe I HH S TATIOTeHUPOBAHHUS, ANKHIIHPOBAHMUS (xaTanuzaropsl
Opunensi—Kpadrea), HUTpoBaHUs, Cynb(UpoBaHus. Peakiuu THIPUPOBAaHUS U
MPUCOEIMHEHHS XTTopa K 6eH301y. Oco6eHHOCTH XUMHYECKUX CBOMCTB rOMOJIOTOB
Oensoma. BsaumHOe BiMSHHE aTOMOB HAa TpPUMEPE TOMOJIOIOB apeHoB.
OpuenTaiys B peaKiusix 371eKTpoGUIBHOTO 3aMeleHHs. Opuenrantsil u I poxa.

Ilpumenenne u  moaydenue apenoB. [IpHPOJHBIE  MCTOYHHKH
dApOMAaTHYECKUX YIVIEBOAOPONOB. ApoMaTu3alus aJlKaHOB M IMKJIOAJIKAHOB.
AnkunupoBaHue OeH30I14.

JeMoHCcTpanuu

[IlapocrepxHeBEle U OOBEMHBIE MOIENH MOJIEKy]l OeH3olla H ero
romosioroB.Pasaenenue cMec GeH301—Bo/a ¢ TOMOIIBIO JIETUTENBHOIN BOPOHKH.
PactBopsifomiast ~ croco6HocTs  GeHzonma  (3KCTpakuus OpraHU4YecKuX W
HEOPTraHMYECKUX BELIECTB OCH30JI0M M3 BOJHOTO pacTBOpa Hona, KpacHTeneil;

pacTBOpeHHe B OeH30I1e BELIECTB, TPYAHOPACTBOPUMBIX B BOJE (cepsbl, OeH30MHOI
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KUCIIOTEI). ['openne Oensona. OtHouenne GeHsona k GPOMHON Bofe, pacTBOpy
nepmanranara xanus. [lonyyenne Hutpobensona. O3HaKOMIIEHHE ¢ (GH3UYECKHMH
CBOHCTBaMH apOMAaTHYECKHX YIJICBOJOPONOB C HCIIONb30BAaHHEM pacTBOpUTEIIS
«ConbBeHT». W3roToBNIeHME M HUCHONB30BAaHHE MPOCTEHIIEro npubopa mns
xpomatorpapuu. [lomyuenne Gensona mexkapGOKCHIMPOBaHHMEM OeH30MHOI

kuciotel. IlomyyeHne W paccrnoeHune SMyIbCHH GeH301a ¢ Bojnoil. OTHOLIeHHe

OeH3o1a K GpOMHOM BOJIE M pacTBOPY NMepMaHraHATA KA.

1.6. IIpupoHbIe HCTOYHHKH YIJ1€BOI0POI0B
Hedrb. Haxoxnenne B mpupoge, coctaB u (u3uueckie CBOWCTBA HeTH.
TonnuBHO - 3HepreTHyeckoe 3HAYeHHE Heptu. Ilpomsiuuiennas nepepaboTka
HepTH. PexkTnukanmsHedTn, OCHOBHble GpakKUMH ee pa3feleHHs, HX
ucronp3oBanue.  Bropuunas  nepepaGoTkanedrenponyktoB.  PekTH(ukauus
MasyTa TpH YMEHbLIEHHOM JaBieHuH. Kpekunr Hedrempoaykro. Pasmuunbie
BUJIbI KpekuHra, padotel B. I".IllyxoBa. M3oMepu3aius ankaHos. AnkunupoBanve

HEMNPENCJIbHBIX  YIIeBo#OponoB. Pudopmunr Hedrenponykros. KavecTso

aBTOMOOHJIBHOTO TorutuRa. OKTAaHOBOE YHCJIO.

Ilpupoaubiii m  nomyTHblii HedTsnoii rasel. CpaBHeHHWe coCTaBa
[IPHPOJTHOI'O U MOMYTHOIOra30B, UX NMPaKTHYECKOE UCIIOIb30BaHHE.

Kamennbtii yrosb. OCHOBHBIE HampaBleHHs HCIONB30BAHUS KAMEHHOIO
yrisi. Kokcosanve kaMeHHOro yriist, BaxkHeHIIHe IPOLYKTHI 3TOTO rporecca: KOKc,
KaMEHHOYTOJIbHasi CMoJjia, HajacMmolbHasi Boaa. CoOeNUHEHUs, BBIIEIsIeMble W3
KaMEHHOYrONbHOH cMoubl. [IpoaykThl, mnomydaeMsle W3 HaACMOJIBHON BOIBL.
OKOJIOTHYECKHE AaCMeKThl OObIYM, TepepaboOTKH M HCIONB30BAHHS TOPIOYUX
HCKOIIaeMBbIX.

JdemoncTpaunu

Komnekuust  «[IpupomHble  MCTOYHUKH yriaesonoponos».CpaBHeHHe
[poLeccoB ropenust HedTH U npupogHoro raza. O6paszoBanre HeTIHON IIICHKU
Ha MOBEPXHOCTH BOABL. KaTaluTH4eCKUH KPEKUHT MapaduHa (W1 KEPOCHHA).

JlaGopaTopHbie ONBITHI
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Onpenenenne Hanuums HenpenenbHbBIX YIJIEBOAOPOAOB B O€H3MHE u
KepocuHe. PacTBOPUMOCTb pasIHYHBIX HegrenponykToB (GeH3uHa, Kepocuua,

AH3SIBHOTO TOIUIMBA, Ba3elIMHa, MapaduHa) IpyT B ApyTe.

1.7. THAPOKCHIIbHBIE COeMHEHHS]

Crpoenne n knaccuduxanus cnupToB. Knaccu(ukaius cnmpros 1o tumy
YIIEBOZIOPONHOTO  pajvKana, 4YHCIY TMAPOKCHIBHBIX IPYNMN MW THIY aToMa
YIJICpOAa,  CBA3AHHOTO  C  TIMAPOKCUIBHOW  TIPYNNoOH. DNEKTpOHHOE W
MPOCTPAHCTBEHHOE CTPOEHHE TIHMAPOKCHIBHON TIpynmbl. BiusiHMe cTpoeHus
CIIUPTOB Ha WX (PU3MYECKHE CBOMHCTBA. MexMmoJieKynsipHas BOZOPOXHAS CBSI3b.
['oMosioruyeckuii  psin  mpefeNbHBIX  OHOATOMHBIX cnuptoB. M3omepus u
HOMEHKJIaTypa aJKaHOJI0B, UX ob1uast popmyia.

XuMHYecKHe  CBOMCTBA  aJKaHOIOB. PeaknmoHHas CIIOCOOHOCTH
[pEeIbHBIX ONHOATOMHBIX CIUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHEIX CBOMCTE
OPTAaHMYECKHUX M HEOPraHWYeCKHX COeAMHeHHH, coxepxkammux OH-rpymmy:
KHCIIOT, OCHOBAaHHH, aM(OTEPHBIX COeNMHEHHI (BOIEL, crupToB). Peaknumu,
MOATBEPXAAIOIINE  KHUCIOTHBIE CBOWCTBA CNHPTOB. Peakiuu  3amerneHus
THIPOKCUIIBHOM Ipymnmbl. MekMoneKyispHas Ieruupatamus CIIUPTOB, YCIIOBUS
00pa3soBaHHs MHPOCTHIX 3GUPOB. ClOKHbIE 3QUpbl HEOpPraHWYecKHx u
OPraHMYeCcKHX KHCIIOT, peakUud sTepupukaund. OKUCICHHE M OKHCIIUTEIhHOES
JAETHIPHPOBAHUE CITUPTOB.

CnocoOb1 mostydenns: cnupros. I'maponus ranorenankanos. I'nmpartams
AJIKCHOB, yCIIOBHUS €€ NpoBeleHus. BocctanoBieHHe Kap6OHUIIBHBIX COeTHHEHHI.

OtaenbHble npeacTaBHTENH AJKAHOJIOB, Metanon, ero npomsiierHOe
fIONyY€HHE HIPHUMEHEHHE B MPOMBIILIEHHOCTH. BHONOrHYeckoe eiicTBHe
Metanona.  Creuuduyeckue cnocobbl  IONyYeHHS  ATHIOBOrO CIHpTA.
Ddusznonornyeckoe neiicTBUE 3TAHOIA.

Muoroatomubie cnuprel. Usomepus u HOMEHKJIaTypa Ipe/CTaBUTeNEH
ABYX- M TPEXaTOMHBIXCHHPTOB. OCOOEHHOCTH  XHUMHUYECKMX  CBOMCTB

MHOTOATOMHBIX ~ CIIMPTOB, MX Ka4yeCTBEHHOe OOHapyxkeHHe. OTHelbHbIC
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[IpeacTaBUTEIIH ITHJICHTJIUKOJIb, IIHLEPHH, CrIoCO0EI Hux ITOJTYYCHHMS,

[IPAKTHYECKOE IIPUMEHEHHUE.

®eHost. DNeKTPOHHOE B MPOCTPAHCTBEHHOE cTpoenue deHona. Bzaumuoe
BIMAHHE apOMAaTH4ECKOr0 KOJblIa M TMIPOKCHIBLHOH TIpymmel. XHMHYeCKHe
CBOMCTBA ()eHOJIa KaK (YHKIMS ero XUMHUYECKOI'o cTpoenuA. bpomuposanue
¢enona (kauecTBeHHas peakius), HUTpOBaHue (MMKPUHOBAS KUCIIOTA, ee CBONCTBA
W mnpuMeHeHHe). OO6pa3oBaHHWe OKpaNIeHHBIX KOMILIEKCOB ¢ moHoM Fe3+.
IIpumenenue penona. [lonyyenne pexona B [IPOMBILUIEHHOCTH.

JemoHcTpanuu

Mopnenn Monekyn cnuproB u ¢enonos.PacTropumocTs B Boge ankanonos,
STHJICHITIHKONA, IlMUepuHa, (eHona.CpaBHEHHE CKOPOCTH B3aHMOIEHCTBS
HATpHA € STAHOJIOM, IPONIAHONIOM-2, 2-METHJI-NPONAHONOM-2, TIHIEPHHOM.
ITonyyenne Gpomstana u3 sraHona. BeiTecHeHMe (enona u3 ¢denonsara HaTpus
YrOnbHOH KHCIOTOH. Peakums denoma ¢ dopmanbaernaoM. KadecTBeHHLe
peakuun Ha QeHon. 3aBHCHMOCTH pPacTBOPUMOCTH (Genona B Bome oOT
Temnepatypel. Bianmoneiictre denona ¢ pactBopom menoun. PacnosHapaHme
pacTBOpoB (eHonsATa HaTpUs M KapGoHara HaTtpus (6apOoTaxk BBIABIXAEMOro
BO3/lyXa WIIM NCHCTBHE CHIIBHOM KHCIIOTBI). PacriosHaBaHWe BOMHBIX pPacTBOpOB
dbenona u rmuuepuna.

JIaGopaTopHbIe ONBITHI

Pextuduxanus cmecu sTaHom—Boja. OGHapyxeHHe BOJBI B a3e0TPOIMHOI
CMECH BOZBI M 3THJIOBOTO CITHPTA.

IIpakTnyeckoe 3ausiTne Ned «XuMuuecKue CBOHMCTBA CITUPTOBY.

M3yyenne pactBopumoctH crmproB B Boje.OKHC/IeHHe CIUPTOB
PasUIHOTO  CTPOCHMS  XpOMOBOH  cMechio.[lonyuenue tuaTHIIOBOrO 3dupa.

[Toyyenune rmunepara meu.

1.8. Anbaeruab 0 KeToHbI
I'omosiornyeckne psiabl  aJbJernaoB M KETOHOB. [Tonstue o

KapOOHUIIBHBIX COENMHEHHSX. DIEKTPOHHOE CTpOeHHE KapOOHUIBHON TIpYIIIEL.
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M3omMeprs W HOMEHKJaTypa albJerHaoB M KeTOHOB. (DM3MuecKie CBONCTBa
KapOOHUIBHBIX COEIHHEHHIA.

XuMHYEeCKHe CBOWCTBA AJNBJACTHAOB H KeTOHOB. PeakumoHHas
CIIOCOOHOCTh KapOOHMIIBHBIX COEIMHEHHIA. Peaknuu okucnenus aJbAerHIoB,
Ka9€CTBCHHBIC PEaKUMH Ha albJETHAHYIO IpyNmy. PeakuuMu NONMKOHIEHCAUHU:
o6pazoBanue heHOI0DOpMAaTbAErHIHBIX CMOJL.

IlpumeHenune u noayuenue KapOOHHILHBIX coeaunenuii. [IpuMenenue
AJIbJICTUIOB UKETOHOB B OBITY M MPOMBILUIEHHOCTH. AJBIETHIB M KETOHBI B
npupoze (3¢pupHsie mMacia, Gpepomonsl). [Toayyenue KapOOHUIIBHBIX COENHUHEHMUIH
OKHMCIICHUEM  CIMPTOB, THIpaTalliell alKWHOB, OKHCIEHHEM YIJIEBOLOPOLOB.
OtTnensHBIe NpeICTaABUTENN ANBIErHIOB U KETOHOB, CIlelU(pUYECKUe CIIOCOOBI UX
MTOJTYYEHHS U CBOMCTBA.

JemoHcTpauun

[IlapocTepxxueBsle u  06BeMHbIC MOICIA MOJICKYJl albAErHJIOB U
KeToHOB.ITonryuenne yKkcycHOro ampieruma, OKHCIEHHe 5TaHONA XPOMOBOIA
cMechlo. KadecTBeHHbIe peaKiuu Ha allbernaHyI0 rpyImiy.

JlaGopaTopHbie onbITHI

Oxucnenue osranona B 3raHamb pacKalleHHOW MEIHOH IpPOBOJIOKOIA.
[Tomyuenne denonodopmanbaeruaHoro nonumepa. PacnozHaBaHne pacTpopa
aleToHa u (opmalikHa.

IIpakTnueckoe 3ansTue Ne5 «XuMudeckue CBOICTBA aJIbJIETUIOBY.

M3yyenne  BOCCTAHOBUTENBHBIX  CBOJCTB QIbJIETH/IOB:  peakLus
«CcepedpsAHOro 3epKaia»,BOCCTAHOBIIEHHE ruapoxkcuna Meau (II).BzammoneiictBue

(opmanbaeruna ¢ ruapocynbpuToM HaTpHUs.

1.9. KapGoHoBble KHCJIOTHI H HX NPOU3BOAHBIE
Tomosioruyeckunii  psig  npegeibHbIX  0HOOCHOBHBIX KapOOHOBBIX
KHCJI0T. TTOHATHE OKapOOHOBEIXKHCIOTAX M MX KIaCCH(UKAIIHS. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTpOCHME KapOOKCH/IbHOH rpymmbel. ['oMonoruueckwii psix

IPEaeibHBIX OAHOOCHOBHBIX K&pGOHOBBIX KHCJIOT, HX HOMEHKJIaTypa U H30MEpHs.
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MexmornexynspHble BOZOpOaHbIE CBSI3U KapOOKCHIIBHBIX TPYII, MX BIHAHHE Ha
(husEUeckue CBOMCTBA KAPOOHOBBIX KHCJIOT.

XumH4yeckue CBOMCTBa KapOOHOBBIX KHCJIOT. Peakium,
HITFOCTPUPYIOUIME  KMCIIOTHBIECBOMCTBA M HX CpaBHEHHE CO CBOMCTBAMU
HEOpraHudeckux  kueaor. OOpasoBanue  (QYHKUHOHAIBHBIX  [POM3BOJHBIX
KapOOHOBBIX KMCIOT. Peakuuu srepudukanuy. AHruspuel KapOGOHOBEIX KHCIIOT,
UX ITOJTyYeHHUe U IPUMEHEHHeE.

CrniocoGb1 nosrydenns kap6oHOBBIX KHCJIOT. OTIe bHBIE npeacTaBHTEH
H HX 3HaveHue. OO6uMe cnocoObl MOMYYEHHs: OKHCICHHE aJIKAaHOB, AJIKEHOB,
[ICPBHYHBIX  CNIHPTOB,aNbAErua0B. BaxHelmme npexcraBuTenu KapOOHOBEIX
KHCIIOT, UX OHOJIOrHYecKas poJib,criequdHIecKe CrocoOb! MOJIy4YEHHUsI, CBOMCTBA
W  IPUMEHCHHE MYpPaBbUHOH, YKCYCHOMW,TaJIbBMUTHHOBOH U CTE€apUHOBOM;
aKpUJIOBOM M METaKpPHJIOBOIA; OJIEMHOBOA, JIMHOJICBOWHJIMHOJIEHOBOM; I1[aBEe/IeBOI;
GEeH30MHOM KUCIIOT.

Cinoxnbie 3¢upbl. CrpoenHue u HOMEHKJIaTypa CJIOKHBIX 3(HpOB,
MEXKIIacCoBas M30MEpHS ¢ KapOOHOBBIMM KHCjOTaMH. CrocoGsl IOMyYeHHs
CII0XKHBIX 3¢HupoB. O6paTUMOCTL peaKIuu 3TepuMKaLUN U (HAKTOPbI, BIHSIONIHE
Ha  CMCIICHHE  paBHOBecHs.  (OOpa3oBaHME  CIIOYKHBIX OJIU3(UPOB.
[Momustunenrepedranar. Jlascan kax IIPEICTAaBUTENIE CHHTETHYECKUX BOJIOKOH.
XWMuUecKHe CBOMCTBA U IIPUMEHEHHE CIIOKHBIX 3(hupoB.

Kupel. XKupsl kak croxusle >GupsI rmuueprHa. Kap6oHoBbie KHCIOTHL,
BXOJIAIINE BCOCTAB JKMPOB. 3aBUCHMOCTh KOHCHCTEHIIMM XXHPOB OT UX COCTABA.
XUMHYECKHE  CBOWCTBA  JKMPOB:  TMIAPONH3, OMBUICHHE, THIPHPOBAHHE.
buonoruyeckas poss KMpOB, X HCIIONB30BAHHE B OBITY M IPOMBIILIEHHOCTH.

Cosn  kap6onoBbIx kHeaor. Mima. CrocoGe MOJTYYEHHsI  COJIeH:
B3aMMO/JEHCTBHE KapOOHOBBIX KHCIOT C MeTAlIaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBAHWAMHM, COJIAMH; IIETOYHOH THIPOJIH3 CIOXKHBIX 3(PUPOB. XHMHUUECKHE
CBOMCTBAa coyieli KapOOHOBBIX KHCJIOT: THJPOJIN3, peakIUM HOHHOro OOMeHa.

Mblna, cymHOCTE Morowero neifctus. OTHOMEHHE MbLTa K XKECTKON BoJE.

23



Cunretnyeckue moromue cpeacrsa — CMC (DeTepreHThI), X NMPEHMYILECTBa U
HEIOCTATKH.

JdeMoncTpanun

3HaKOMCTBO C (U3UYECKUMH CBOMCTBAMH Ba)KHEMIIAX KapOOHOBEIX
KHCIIOT.Bo3ronka Gen3oiiHo# kucnotsl. OTHoLIeHHe Pa3IHYHBIX KapOOHOBBIX
Kucnot K Boxe. CpaBHenue pH BomHBIX PacTBOPOB YKCYCHOM W COJISHON KHUCIIOT
OAMHAKOBOH MOJAPHOCTH. [loyueHune NPUSTHO MAXHYINEro CIOKHOrO adupa.
OTHOLIEHHE CITMBOYHOrO, MONCONHEYHOro, MAMIMHHOIO Macen M MaprapuHa K
OpOMHOI1 BOJIe M pacTBOPY NMepMaHraHaTa KajIHs.

JlabopaTopHbie onbIThI

BsaumopeiicTBre pactBopa yKCycHO# KHCIOTHI ¢ MarHueM, OKCUZIOM LIHHKa,
ruzipokcnaom xenesa (II), pactBopom kapGonara xamus u cTeapara KaJlus.
Osnakomienne ¢ 06pasIaMHi CII0KHbIX 3¢upoB. OTHOLIEHHE CIIOKHBIX 3QUpOB K
BOAC M OpPTaHMYCCKUM BellecTBaM. BblBelleHMe XHPHOrO NATHA C MOMOIIBIO
CIIOXKHOrO 3¢upa. PACTBOPUMOCTE KHPOB B BOZE 1 OpraHU4YeCKUX PacTBOPHUTEIISX.
CpaBHeHHe MOIOLIKX CBOMCTB X03s1HCTBEHHOr0 MbL1a 1 CMC B ’KECTKOM BoJe.

IpakTu4eckoe 3ansTHe Ne6 «XuMudeckue cBOHCTBA KapOOHOBBIX KHCJIOT
H  KHMpOB».PacTBOPUMOCTh  pasinuHbIX  KapOOHOBBIX  KHCIOT B BOJIE.
B3aumozeiicTBHe yKCYCHOMKHCIOTEI ¢ MeTaIamu. [Tomyuenne wuzoammoBOrO
s¢upa ykcycHolikucnorsl. CpaBHeHHe CTENICHUHEHACKIIEHHOCTUTBEPAOrO |
KUIKOTro XUpoB. OMEIIEHHE XKHUpa.

IIpakTuyeckoe 3ansTue Ne7 «Tonyuenre Mbia u U3y4YE€HHE €ro CBOMCTBY.

ITomyyenne MBUTa UM HM3yYeHHe €ro CBOJCTB: neHoobpa3oBaHus,

PeaKIMHHOHHOr00OMeHa, THAPOIH3a, BEIIEICHUS CBOOOIHbIX YKHUPHBIXKUCJIOT.

1.10. YraeBoas:
IlonsitHe 06 yraeBoaax. Knaccupuxanus yrinesono. Mono-, mu- u
TIoJIMcaxapu/ibl, NPEICTaBUTENH KaXI0H IrpyIsl yriaeBoaoB. Buogoruyeckas poJb

YIJICBOAOB, X 3HAYEHHE B XXU3HHU YEJIOBEKA U obuecTna.
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Monocaxapuabi. CTpoeHne u ontuyeckas H30MepHs MOHOcaxapumos. Mx

KIaccuuKaIms mo HHCITy aTOMOB yrnepoja ¥ NpUpoae KapOOHUIBHOI TpYMNIIEL.
®opmynbl Pumepa u Xeyopca Juis M300paKEeHHSA MOJIEKy]l MOHOCaXapHIOB.
OrHeceHne monocaxapunoB k¥ D- u L-psany. Baxueiiiue npencrasurenu MoHos3.
['mokosa, crpoenne ee monexymsl u (usuyeckue cBoiictBa. TayTomepus.
XHMMUYECKUE CBOMCTBA  INIFOKO3BI: PeaKUHH TO  anblIerMaHoON  rpymie
(«cepeOpsSHOTO  3epKamay, OKHCIeHMe a30THOM KHCIIOTOH, THAPHPOBaHHE).
Peakuuu rimoko3sl Kak MHOroaTOMHOToO CIIMpTa: B3aMMOJEHCTBHE TIIIIOKO3BI C
ruapoxcuom menu (II) npu koMHaTHOM Temmnepatype u HarpeBaHUH. PaznuyHrre
THIBL  OpoxeHUst  (CnupTOBOE, MOIIOYHOKHCNIOe). [mroko3a B mpupoge.
buosnoruyeckas posb W mpUMeHeHWe TIFOKO3BL. OpyKTO3a KaK M30MEp IIFOKO3BL
CpaBHeHHE CTPOEHHS MONEKyNbl  XMMHYECKHX CBOMCTB IIIFOKO3EL U QpyKTO3EI.
OpyKkTo3a B INpUpOJE H ee OHONOTHYEcKas ponb. Ilentossl. Pu6oza wu
Ne30KCHpU003a KaK IPeCTaBUTENHN AJbI0MEeHTO3. Crpoenue monexy:r.

HMucaxapuabr. Ctpoenue nmucaxapumoB. Croco6 cousieHeHus LUKJIOB.
BoccranapnuBaiomye M HeBoccTaHaBmMBAaIOIME CBOMCTBA JTUCaXapuIoB Kak
CICACTBHE co4leHeHus uHukiaa. CTpoeHHe W XUMHYECKHE CBOMCTBA caxapo3kl.
TexHonoruyeckre OCHOBBI MPOU3BOACTBA caxaposel. Jlakroza W ManpTO3a Kak
M30MEPHI Caxapo3kbl.

Iosnncaxapuasr. Obwee crpoeHne nosmrcaxapuzioB. CTpoeHHe MOJIEKYIIbI
KpaxMmalia,aMunosa ¥ aMUIONeKTHH. (Du3ndYecKkde cBOMCTBA Kpaxmana, ero
HAaXOoX/IeHHe B PUpoZIe U Oronorudeckas poss. [mukoreH. XuMudeckue CBOMCTRA
Kpaxmana. CTpoeHHe 3]IeMEHTapHOTO 3BeHa LeJUTION03bl. BIiusHHe CTPOEHHS
MONMMEPHOH LeNu Ha (U3MYECKHEe M XHUMHYECKHe CBOMCTBA LIEJUTIOJIO3EI.
['maponus memmonossl, o6pasoBanue CI0KHBIX 5(GHpPOB C HEOPraHWYECKUMH U
OPTaHHYECKUMH KHCIOTaMu. IIoHsTHE 06 MCKYCCTBEHHBIX BOJIOKHAX: ALlETATHOM
menke, Buckose. Haxoxnenue B npupone u GHosoruyeckas POJIb LIEJLTIOJIO3HI.
CpaBHeHHe CBOICTB Kpaxmaia ¥ LeJUIFJI035I.

JleMoHcTpanun
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OOpasusr yrinesonosB u usnenui u3 Hux.llomydenue caxapata xanbLus H
BBIJIEJIEHUE Caxapo3bl U3 pacTBOpa caxapara Kajiblius. B3aumoaeicTBre IIIOKO3BI
¢ (GykcuHCepHUCTOH KHCIOTOH. OTHOIIEHHE PacTBOPOB caxapo3bl M MalbTO3bl K
Cu(OH)2 npu narpesanuu. O3HakomieHue ¢ GU3NYECKUMU CBOUCTBAMH KpaxMala
u uemmonosbl. HaOyxanuwe wnemmonossl W Kpaxmana B Bozge. [lomydeHwe
TPUHUTPATA LEJLTI0I03bl. KOJUTeKIis BOJIOKOH.

JlaGopaTopHbie ONBITHI

OsHakomiienne ¢ U3MYECKUMH CBOUCTBAMHU INIIOKO3BI (alTeyHasi yIakoBKa,
TabneTku). KuCIOTHBIA ruaponus caxapossl. 3HaKOMCTBO ¢  obpasuamu
nonucaxapunos. O6Hapy)keHHe Kpaxmana ¢ MOMOIIBK Ka4eCTBEHHOM peakiuy B
MeJie, xiebe, Horypre, MaprapuHe, MaKapoOHHbIX H3ZEIHIX, KpyIax.

IIpakTH4eckoe 3ansiTHe Ne8 « XuMHUYECKHE CBONCTBA YIIIEBOIOBY.

Peakuus «cepeOpsitHOro 3epxana» ITIOKO3bl. B3auMozeiicTBUE TTIOKO3EI
crunpokcuaommenu (II) mpu pasnuunbix Temmneparypax./lefcTBHE aMMHAYHOTO
pacTBopa okcHiaa cepebpa Ha caxapo3y.OOHapyXeHHEe JaKTO3El B MOJIOKE.
JlelicTBre Hona Ha KpaxMal.

1.11. AMHHBI, AMHHOKHCJIOTHI, 0€JIKH

Knaccndpukauuna u msomepun amunos. [Tonatne 06 amunax. [lepsuunbie,
BTOpHYHBIEH TpeTH4YHble aMmuHbl. Kiaccudukauus amMuHOB 1Mo  THIy
YTJIEBOJOPOIHOTO pajHKaia U YUCIy aMHHOTPYIN B MoJieKyie. I oMonornyeckue
psfbl TpeNeNbHBIX anupaTUyecKux M apOMaTHYeCKHX AaMHHOB, H30MEpUs U
HOMEHKJIaTypa.

XuMu4yeckHne cBOiicTBA AMHHOB. AMHHBI KaK OPraHMYeCKHe OCHOBaHUS,
MX CpaBHEHHE€ C aMMHAaKOM M JpPYTUMH HEOpPraHWYeCKHMH OCHOBAHHSMH.
CpaBHeHME XMMHYECKHX CBOWCTB anu(aTHYECKMX M apOMaTHYECKHMX AMMHOB.
OOpasoBaHve aMHIOB. AHWIMHOBBIE KpacHTeNd. [IOHSITHE O CHHTETHYECKHX
BoJIoKHaX. [TosimaMue! M nonuMamMuiHbIe CHHTETHYECKHE BOJIOKHA.

IIpumenenne n nmoay4venne amuuoB. [lonydyenue amunos. PaGorer H. H.

3uHUHA.
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AMHHOKHCJI0TBI. [loHsiTHe 06 AMUHOKMCIIOTAX, HUX KiIaccubuKauus u
cTpoeHne.ONTHYecKas W30Mepus (-aMHHOKHCIIOT. Homenknarypa amunokucior.,
JIBOACTBEHHOCTE KHCIOTHO-OCHOBHBIX CBOMCTB AMUHOKHUCJIOT U ee IPHYHHBI.
Bunonspueie nonsl. Peakiun Konnencanuu. [lenruanas cBasp. CHHTeTHYeCKUe
BOJIOKHA: KanpoH, 3HaHT. Knaccudukanus Bonokos. [Tonyuenue amunOKHCITOT, HX
NPUMEHEHHE H OHOOTHYecKast (pyHKI[MS,

Benku. Bemxu xak mnpuponxmsre nonumepsl. IlepBuyHas, BTOpuuHas,
TPETHYHAA HIETBEPTHYHAS CTPYKTYphl GesnkoB. MUGPHIIAPHEIE U rI00yIsipHbIE
Oenkn. XuMHueckue CBOMCTBA GeEIKOB: TOpEHHE, NeHaTypalusi, THAPOJIH3,
Ka4yeCTBeHHEIE (LBETHBIE) peakiuu. bBHoNoOrHueckue (GyHKuMH 6enkoB, ux
3Ha4YeHHe. belkyu Kak KOMMOHEHT muiy. [Ipo6nemabenkosoro romonanus u IIyTH
ee peLIeHus.

JlemoHcTpanuu

®u3MYeCKHe CBOMCTBA MeTHJIAMHHA: arperaTHOe COCTOsSHMe, LIBET, 3arax,
OTHOWICHHWE K Boxe. [opeHne MeTunaMuHa, Bsaumopneiicteue anmnmna u
METHJIaMMHA C BOJOH H KHucnoTamu. OKpalIMBaHMe TKaHei AQHUITHHOBBIMHU
KpacutensiMu.  OOHapyxeHHe  (hyHKLHOHATBHBIX Tpynn B MoJeKyaax
AMUHOKHCIIOT.  HeWTpanmsauus Imenouyn aMUHOKHCIOTOR. Helitpamusanus
KHCJIOTBI aMUHOKHCIIOTOM. PacTBOpenne u ocaxnenne 6ekos.

JlaGopaTopHbie onbITHI

M3rotoBnenne IapocTepKHEBEIX H  0GBEMHEIX MOJeNleld H30MEpPHBIX
aMMHOB. PacTBopeHue 6enkoB B Bome M ux Koarynsauusa. OGHapyxenue Genka B
KyPUHOM SIHLIE U MOJIOKe.

IpakTuyeckoe 3ansaTHe Ne9 «CBOICTBA AMUHOB 1 aMHHOKUCIIOTY.

O6pasoBanue coseii anumuHa. bpomuposanneannnuna.O6pazosanue coeit
rmviyHa. [onyvyenue meanol conu rumuna.

IIpakTnyeckoe 3ansitme Nol( «Menarypanus Genka. LIBeTHbIe peakuuu

OCIIKOB.

1.12. Azorcoaepxamue FeTePOLHKIHYECKHE COeAHHEHHS.
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Hyxk/ienHOBbBIE KHCIOTBI
HyknennoBble kucaoro. HyknenHoBbie KHCTOTBI Kak [IPUPOIHBIE
nomuMepel.  Hywneotumel, wux crpoenwe, npuMepel. AT® u AJlI®D, ux

B3aMMOIpPEBpallleHHe U POk 3TOrO mpolecca B npupoze. [loHsaTue JIHK u PHK.

Crpoenne JTHK, ee neppuunas u BTOpHYHAs CTpykTypa. Pab6otsr ®@. Kpuka u /.
Yorcona. KoMmieMeHTapHOCT a30THCTBIX OCHOBAHHI. Permnukanns JIHK.
Ocobennoctu crpoenus PHK. Tumsr PHK u mx Gronornyeckue yHKIHM.
[onsitie o Tpomusom kome (komoue). BrocunTes Genka B XKUBOH KJleTke. | 'eHHas
MHKeHepus u 6uorexHosnorus. TpaHcreHHsie (bopMeI pacTenuit 1 KHUBOTHBIX.

JemoHcTpanun

Monenu MOJIEKY T Ba)KHEHITHX rerepourxiioB. Komekuus
FETCPOLMKIMIECKUX COeAMHeHNH. [leficTBre pacTBopa MUPHJIUHA Ha WHIUKATOP.
BsaumoneiictBue nupumnna ¢ cosHOIN KUCIIOTOH. Monens MoJieKyisl JIHK,
ACMOHCTpalus MPUHIIKIA KOMIIEMEHTAPHOCTH a30THCTBIX OCHOBAHMIA. O0pa3susr
MPOAYKTOB MUTaHHUs M3 TPAHCI€HHBIX (JOPM PACTEHHIl U KHBOTHBIX, JlexapcTBa u
pernaparsl, U3roTOBJIEHHBIE METOIAMH F'eHHOM WH)XXEHEPHH U OMOTEXHOJIOTHH.

JlaGopaTopusiii onbiT

MsroroBnenne o6beMHBIX 1 LIapOCTEPKHEBBIX MOJENeH a30THUCTBIX

reTEPOLMKIIOB.

1.13. BHoJIOrHYecKH aKTHBHBIE COeANHEH S

®epmenTsl. [ToHsTHE O (epmenTax Kxak o GuomOrMuUecKkux KaTaJu3aTopax
OenkoBolnpupoasl. OcobeHHOCTH CTPOCHHSI M CBOWCTB B CpaBHEHHHU C
HEOpraHH4eCKUMH Katanusatopamu. Knaccudukauus depmentos. OcobennocTs
CTPOCHHUS ¥ CBOHCTB (DepMEHTOB: CEJIeKTUBHOCTD H 3¢ deKTHBHOCTE. 3aBHCHMOCTD
AKTHBHOCTH (DEPMEHTOB OT TEMMEPATypsI U PH cpensl. 3Hauenue depmentos B
OHOJIOrUHM ¥ NIPHMEHEHNE B IPOMBIIILIEHHOCTH.

Buramuner. Ilonstue o Buramunax. Ux Knaccuukanys u o603HaYeHHe.

Hopma norpe6nenys ButamunoB. Bonopactsopumsle (Ha mpumepe ButamMuHOB G
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rpynnsl B u P) u xupopactBopmMble (Ha npumepe BUTaMHHOB A, D u E).
ABHTaMHHO3bI, TUTIEPBUTAMUHO3EI U THIIOBUTAMHHO3bI, UX MPO(PHUIAKTHKA.

TF'opmomnel. [ToHsaTHe 0 ropMonax kak GHOMOTMYECKH aKTUBHEIX BeIeCTBAax,
BBRIIOTHAIOMHX  OHAOKPUHHYIO PEryNisiUi0 JKU3HeeSTeIbHOCTH OpraHU3MOB.
Knaccupukamms  ropmonos: CTCPOHMIbI,  IPOU3BOJAHBIE  AMHHOKHUCIIOT,
MOJHIENTAAHbIE U OeIKOBbIe TOpMOHBL. OTHEIbHEIE [IPCACTaBUTENH: 3CTPALUOI,
TECTOCTEPOH, UHCYJIUH, apEHaTHH.

JIeRapCTBa. [lonsitue 0 JIEKapcTBax KakK XUMHOTEpPAaNeBTUHYECKUX
npenaparax. Kparkuencropudyeckue cBeleHHS O BO3HUKHOBEHHH 1 Pa3BUTHH
XHUMHOTEpanuH. I'pymnmbl jexapcTs: cyabhamMusl (cTpenToumna), aHTHOHOTHKH
(MEeHULMITHH), aHTUITMPeTHKH (acniMpHH), aHAIBreTHKH (aHanmprun). MexaHuszm
JICHCTBHS  HEKOTOPBHIX  JIEKAPCTBEHHbIX MpEnaparoB, CTPOCHHE  MOJIEKYII,
NPOrHO3WPOBAaHHE CBOMCTB Ha OCHOBE aHANlM3a XMUMUYECKOro CTPOEHHS.
AHTHOMOTHKH, MX KilacCHU(bUKAIMS 110 CTPOCHUIO, THUIY M CIEKTPy AeHCTBHIL.
besomnacHble crioco6b! prUMeHenHus, TeKapCTBeHHbIE (bopMBI.

JleMoHCcTpanuu

CpasHenue ckopoctd pasnoxenns H,O, mox xelicTeuem ¢depmenTa
Karanasel M Heopranudeckux karamusatopoB: KI, FeCl;, MnO,. O6pa3usl
BUTAMHHHBIX — npenaparoB.  [lonusutamunbel.  UnmocTpanun ¢pororpadmuii
’KMBOTHBIX C pa3IMYHbIMH (OpMaMH aBHTAMUHO30B. Ilnakar c u300pakeHHEM
CTPYKTYPHBIX (DOPMyJ1 3CTPa/IHONA, TECTOCTEPOHA, aApEHATHHA. B3aumopneiictue
anpeHannHa ¢ pactsopoM FeCl;. benkosas npupona uncynuna (uBerHas peaxuus
Ha Oenkwu). IInakaTer WA KOJOIpaMMBI c (popmynamu
aMHIacy1b()aHUIOBOMKHCIIOTEL, JUTrUApo(ONIUEeBOM U JI0HKHOM AUruapodoueBoit
KUCJIOT, OCH3U/INEeHNIIWIIAHA, TeTPalUKINHA, uedoTakcuma, acnupHHa.

JlabopaTopHbie onbIThI

Hcnbitanue pacTBopuMocTH aJp€HalMHa B BONE M COJISHOH KHUCIIOTe.
OGHapy>KeHHe acpuHa B rOTOBO JIeKapCTBEHHOM (opme.

IpakTnyeckoe 3anstne Nell «OGHapy)eHHE BUTAMHHOB A, C r D.

CroiicTBa hepMeHTOBY.
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OOHapyxeHHe BUTAMUHA ABIOJCOIHEYHOM Mace. O6Hapy xeHHeBUTAMUHA
C B sbmounom coke. OnpenenenneButamMuna D B pbIOBEM  KHpe
HIHKYPHHOMXKENTKe.[IeficTBe  aMMIIO3bI  CIIOHBI  Ha  KpaxMal. HetcTBue
JIErHIpOreHasbl Ha METHJIEHOBEIMCHHHH. [ewcTBre KaTajia3bl
HaIrepoKCUABOAOPOA.

IIpakTH4yeckoe 3annTne Nol2 «Ananuz JIeKapCTBEHHBIX Mpenaparosy.

AHalu3 JIeKapCTBEHHEIX MPENapaToB, IPOM3BOTHEIX CATUIMIORON KHCIOTEL

AHAJTH3/IeKapCTBEHHBIX [PENIapaToB, MPOM3BOIHBIX n-amuHodeHoa.

Paznen 2. O6was u Heoprannyeckas XuMHS
2.1. XumMHs1 — HAYKa 0 BeLIeCcTBAX

CocraB BemecTrBa. Xumuueckue sieMeHTH. COCOGH CYLIECTBOBAHUs
XUMHYCCKHMX OJIEMEHTOB: aTOMBI, NMPOCThIE M CJIOXHBIE BellecTBa. Bemectsa
TIOCTOAHHOIO M MEPEMEHHOro coCTaBa. 3aKOH IIOCTOSHCTBA COCTABA BEIIECTB.
BemlectBa  MONEKYJIAPHOrO M HEMOJEKYJISPHOrO crtpoenusi.  Croco0bl
OTOOPaXEHMS ~ MOJIEKYJI:  MONEKyIspHbIE U CTPYKTYpHBIE  (OPMYJIBI;
IIAPOCTEPXKHEBbIE ¥ MacluTabHBIe IPOCTPAaHCTBEHHBIC (Crroapra—Dbpurneta)
MOJIESTH MOJIEKYL.

U3mepenne BemectBa. Macca atomMoB M MOJIeKyJl. ATOMHas eJWHHIA
Macchl. OTHOCHTeENIbHBIE ATOMHAS ¥ MOJIEKYJIpHas Macchl. Kommaectso BeLIEeCTBa

U €IMHUIBI €ro U3MEPEHHS: MOJb, MMOJIb, KMOJb. YHCIIO ABorazipo. Moisipaas

Macca.

ArperaTHble COCTOSIHMsI BemecTBa. TBepioe (KpucTalMyeckoe u
aMop(Hoe), KHIKOeH ra3o00pa3HOe arperaTHblE COCTOSHHS BEIIECTBA. 3aKOH
ABOraJjpo W €ro creacTBus. Monsipusiit 06beM BemliecTs B razoobpazHom
CcocToSSHMM. OOBeNMHEHHBIM TIa30BbI 3aKOH U ypaBHeHHe MeHpaeneesa—
Knaneiipona.

Cmecn BemectB. Paznuuus MEXIY CMeCIMHM U XHUMHYECKHUMH
CoeIMHeHUsAMH. MaccoBasoObeMHast 011 KOMITOHEHTOB CMECH.,

JdemMoHcTpauuu
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OneITel, MILUTIOCTpUpYIOIME 3aKOH CoXpaHeHMs Maccel Bemiects. HaGop
MOJIeNeli aTOMOB W MOJIEKYIL. Hexoropele Bemectsa kommuectBomM B 1 Mo,
Mopnens monsipaoro o6sema razos.

IIpakTuyeckoe 3anstme Nol3  «UsroroieHue MOZeel MOJIeKy
HEKOTOPBIX OPraHUYECKUX H HEOPraHUYECKHX BEILECTR).

IlpakTHyeckoe 3ansitme Neld «Ouncrka BEIIECTB (DHILTPOBAaHHEM W
auctuigiuen. OUnCTKa BerecTs [IEpEeKpHUCTAIIIN3AL[HEN.

2.2. Crpoenne atoma

ATOM — ciozkHas yacTHua. J0Ka3aTenbeTBa ClIOKHOCTH CTPOEHHS aTOMa:
KaTOAHBICH PCHTICHOBCKHE Jy4H, (OTO3()(EKT, paguoaKTHBHOCTE, 3IIEKTPOJIHS3.
[Inanerapnas mogens aroma 9. Pesepdopna. Crpoenme aroma mo H. Bopy.
CoBpemeHHBIE TperncTaBieHHs O CTpoennun aroma. KopmyckynspHo-BoiIHOBOI
Ayaltu3M 4acTUIl MUKPOMHpA.

Cocras atomuoro siapa. Hyknomns:: ITIPOTOHBI U HEUTPOHBI. M30TONEBI M
HYKJIHJIBL. Y CTOHYUBOCTS sijiep.

J1eKTpoHHasi 060s104Ka aTomoB. [ToHsTHe 06 JNEKTPOHHOHOPOHTAIN U
NIeKTpOHHOMOOIaKe. KBaHTOBBIe wyucna: riaBHOe, opburaneHoe (moGouHoe),
MAariuTHOe M  CIHHOBOe. PacrpeneneHue 51eKTPOHOB Mo SHEPreTUYECKUM
YPOBHSIM, IIONYPOBHSIM ¥ OpOUTAIAM B COOTBETCTBHHU C [IPUHIIUIIOM HAMMEHbILEH
JHEpruH, MpuHIWMIOM ITaynu u npasunom I'ynja. DieKTpoHHbIE KOH(HUTYpaluu
dTOMOB XMMHYECKHX 3]IEMEHTOB.BajleHTHbIE BO3MOXHOCTH aTOMOB XHMHYECKHX
SNIEMEHTOB. DIIEKTPOHHAS KJIaCCHMDHUKALNS XUMHIECKUX 9JIEMEHTOB: s-, p-, d-, f-
3JIEMEHTHI.

JemoHcTpanuu

Doroapdext. Monenu opburaeit Pas3IN4HOM HOpMEL.

JlabopaTopHublii onbiT

Habmonenue  cnekrpos UCITyCKaHHS M  IIOITIOLIEHHS COENWHEHMI

XHMHUYECKUX 3JIEMEHTOB C IMTOMOIIBIO CIIEKTPOCKOTIIA.
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2.3. llepuoanyecknii 3aKoH u Ilepuoguyeckas cucreMaxumuyecknx
djaemenToB /I. U. Menpaenieesa

OTKpbITHE mnepHoaMuYeckoro 3akoma. [Tpennoceuikn:  Hakomnenue

axronornyeckoro Marepuana, paGoTs npenmectseHHuKkoB (M. B. JleGepeiinepa,

A. D. llankyprya, JIx. A. Hetonenzaca, JI. 1O. Metiepa), chesq xumukos B

Kapncpys, nuunoctHele kayecTma . W. Menneneesa. Ortxpsite JI. U.
MenneneessM [Mepronuyeckoro 3akoua.

Ilepuoauyecknii 3akon wu ¢TpoeHne atoma. Usoromsl. CopemeHHOE
TMOHATHE XUMHUYECKOro sreMeHTa. 3akoHomepHocTs I. Mo3w. CoBpemeHHas
dopmynupoBka ITepuonnyeckoro 3akoma. [lepronyeckas cucrema u CTpOeHHe
atoma. QU3HYECKHH CMBICT TTOPSIAKOBOrO HOMEpa 3]IEMEHTOB, HOMEPOB T'PYIIIEI 1
neproza. Ilepnonnyeckoe H3MeHeHHE CBOMCTB 3JIEMEHTOR: pamuyca aroma;
SHEPrHH  HMOHU3ALMH;  3JeKTPOOTPUIATENBHOCTH. [IpyunHBl  M3MeHeHus
METANIMYECKHUX U HEMETAJUTMYECKUX CBOMCTB 3/IEMEHTOR B rpyniax ¥ nepuojax, B
TOM 4YMCIie OONBUIMX H CBepXOOMBIINX. 3HAYECHHE Ilepuonudeckoro 3akona u
[lepuomuueckoii crcTeMbl XUMHYeCKHX snaeMeHTOB JI. M. Menneneera ISt
Pa3BUTHS HAYKH ¥ OHUMAHHUsI XHMHYECKOH KApTHHbI Mupa.

JleMoHcTpanuu

Pasnuynele BapuaHTel TabamIEl [leprommaeckoil cHcTeMBbl XHMHUecKmx
saneMeHToB JI. WM. MeHneneena. OG6pasisl  mpocTHIX  BelecTs OKCHIOB H
rMIpoKcu1oB snemenToB [II nepuona.

JlaGopaTopuslii onbiT

CpaBHenue CBOICTB MpOCTHIX BCIIECTB, OKCUJOB M THAPOKCH/IOB 3J1€MEHTOB
III nepuona.

2.4. Ctpoenue Bemecrsa

IMonsiTHe 0 XUMHYeCKOIi CBSI3H. Tunel xuMuueckux cpszeii: KOBaJICHTHasl,
HOHHas,MeTaJUINYeCKast U BOAOPOAHAS.

KoBanenTHasi xummueckas cBsizp. JlBa MexaHH3Ma 00pa30BaHHS 3TOii
CBSI3H: oﬁmeHHblﬁﬁ,:{OHopHo-aKuenTopHmﬁ. OCHOBHBIE napameTpel 3TOro THma

CBA3H: NJIMHA, IPOYHOCTH, YTOJI CBS3H HJIM BAJICHTHBIH yron. OcHOBHEIE cBOHCTBa
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KOBaJIEeHTHOM CBA3H: HaCBIIICHHOCTS, [MOJISIPHU3YEMOCTE H ITPOYHOCTB.
ONCKTPOOTPUIATENBHOCTh U KIACCHU(GHUKALHUSA KOBAICHTHBIX CBs3ell 110 3TOMY
TIPU3HAKY: MOJAPHAA W HENONAPHAs KOBAIEHTHBIE CBs3M. [IONSPHOCTH CBS3M U
MONAPHOCTE  MONeKybl. Crocol nepeKphIBaHHA OJIEKTPOHHBIX OpOUTAnell W
KIacCUQHKALUA KOBAICHTHBIX CBS3eH 110 3TOMY TPHU3HAKY: ©- U T-CBA3H.
KpaTHOCTh KOBaneHTHBIX cBsizell u KIACCHUKALMA HX 110 3TOMY IIPHU3HAKY:
OZMHApHEIE, IBOHHBIC, TPOHHBIE, MOMyTOpHble. THITBI KPHCTATHYECKHX peLIETOK
Y BCIIECTB C STHM THIIOM CBS3M: aTOMHBIE M MOJIEKYJspHBIe. Du3HyecKue
CBOHCTBA BELIECTB C 3TUMH KPHCTAIUTHYECKUMH PEILETKAMH.

Honunas xumuueckas cBsazb. Kpaitnuii CIy4all KOBaJIeHTHOH MOJISAPHOM
cBA3M. Mexanusm 00pa3oBaHHS HOHHOH CBs3d. VOHHBIE KpUCTaJUIMYECKUE
PELIETKH U CBOMCTBA BEIIECTB C TAKUMU KPUCTAJLIAMH.

Merannnyeckas xumnveckasi cBs3b. OCOOBIH THUI XAMHUYECKOU CBS3H,
CYIIECTBYIOLIMH B METaJUIaX U CILUIaBax. Ee OTIMYMS U CXOICTBO ¢ KOBAIECHTHOMN I
HOHHOH  cBa3iMu. CBoiCTBA  MeTalnMyeckoil  cBs3H. MeTauuueckye
KpHUCTAJLIIMYECKAE PEIICTKH M CBOWCTBA BEILECTB C TAKMMH KPUCTAJIIAMH.

Bogopoanasi xumuyeckas cBsizb. MexaHusm 00pa3oBaHHs TAaKOil CBA3M.
Ee knaccudukamms: mexmonekynspHas u BHYTPUMOJIEKYJISIpDHAsE BOJOPO/IHEIE
CBA3H. MoreKyspHble KpHUCTAIMYeCKHe pPEeLIeTKH IS 3TOCO THMA CBS3MU.
Du3nuecKue CBOMCTBA BEIIECTB CBOJIOPOJIHOH  CBsi3bi0. bBHonormyeckas poib
BOJIOPOZIHBIX CBS3€M B OpraHu3aluu cTpykTypbuononumepos.Enunas npupona
XHMHYECKHX CBfA3€H: HallMYWe DPa3IUYHBIX THIIOB CBS3ed B OIHOM BELIECTBE,
IepexXo/1 OAHOIO THIIA CBSI3U B APYIOi U T. II.

KomnuekcooGpazoBanue. IToHsiTHE © KOMIUICKCHBIX COEIMHEHMUSIX.
Koopaunarponnoeuncio KoMIuiekcooOpasoBarens. BHyTpeHHas ©  BHewHss
cepa KommiekcoB. HoMeHKIaTypa KOMITIEKCHBIX coenuHeHun. Mx 3Hayenue.

JleMoHcTpauuu

Mogenn Monekyn pasnuuHoii apXUTEKTYpbL.MO/eNH U3 BO3IyLIHBIX 1IapoB

[IPOCTPAHCTBEHHOI'O ~ PACTIONIOKEHUSI Sp-, Sp2-, SP3-THOPHAHBIX OpPOHTAIEH.
P p
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Moznenu kpucrannuueckux pemerox pasmuaroro Trma. Moxean Mosiexkysn JJHK wu
Oenka.

JlaGopaTopHble ONbBITHI

B3auMoneAcTBHE MHOTOATOMHBIX CIHUPTOB C (DEJIMHIOBON KUIKOCTLIO.

KauecTBennsie peakiuu na nous! Fe’” u Fe®”,

2.5. Ilonumepni

Heopranuueckne noaumepst. ITonumepsr — npocTsie BeliecTBa c
aTOMHOHM KPUCTAJUIMYECKOH peleTKO: alloTpONHble BHIOH3MEHEHHS yriepona
(anmas, rpapuT, KapOuH, QynnepeH, B3aMMOCBS3b rubpuausanuu opOuranent y
aTOMOB yIJICPOAa C POCTPAHCTBEHHBIM CTPOSHHEM aJJIOTPOIHBIX MOAU(DHUKAIIMIA);
CEJIeH W TeJTyp LEMO4Ye4YHOro crpoeHus. [lonumepsr — croxxHble BemecTBa ¢
aTOMHOH ~ KPHCTAUIMYECKOH pelleTKoii:  Kpapl, KpeMHE3eM (IHOKCHIHBIE
COEIMHEHUs] KPeMHHsA), KOPYH]T (OKCHA alOMHUHMA) M aTFOMOCHIIMKATHI (nonessle
IIIaTel, CIIOJA, KaonuH). MuHepansl u ropHsle nopoxsl. Cepa IuiacTHYecKas.
MunepanbHoe BONOKHO — aclecT. 3HaueHue HEOPraHUYeCKUX MPUPOIHBIX
NOIMMEPOB B ()OPMHUPOBAHWH OJHOM M3 TEOJOTHYECKMX 00O0T0YeK 3eMim —
JTUTOC(EPEI.

Opranuveckne moaumepnl. Criocobsl  uX MOJIyYEeHHs:  peakiuu
MOJMMEPU3ALNM M PEeaKUWH MONUKOHJEHCAUWH. CTPYKTYpbl —MOIUMEpOB:
NHHEHHbIC,  Pa3BeTBICHHBIE W  NPOCTPAHCTBEHHBIE, CrpykrypupoBanue
[IOJIUMEPOB: BYJIKaHU3ALUS Kay4yKOB, nybnenue OenkoB,
OTBEPKACHHCIIONIMKOHACHCAMOHHBIX  MonumepoB. Knaccudukauus mnomumepos
0 Pa3JIMYHLIM MPU3HAKAM.

JemoHcTpauun

Konnmekuun mnnactmace, KaydyKkoB, BOTOKOH, MHHEPAIOB M TOPHBIX
nopox.MruHepanbHOe BONOKHO — achecT — | u3genust u3 Hero. Moenu MOJIEKYJ

6enkos, JIHK, PHK.

JlaGopaTopHbie onbITHI
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Osnakomnenue ¢ obpasuamu miactMace, BOJIOKOH, Kay4yKOB, MHHEPAJIOB U
ropHeix mopoxa. IlpoBepka mnactmMace Ha JJIEKTPUYECKYHO0 TPOBOJUMOCTS,
FOPIOYECTb, OTHOIICHWE K pacTBOpPaM KHCJIOT, INEJAOYed M OKHCIHTENel.
CpaBHenue cBoiicTB TEPMOPEAKTHUBHBIX M TEPMOIUIACTHYHBIX TIUTACTMACC.
ITomyyeHne HUTEH U3 KAaNPOHOBOH MITH TABCAHORON CMOJIELL. O6napy:xenue xmopa

B ITIOJIMUBUHHUIIXJIOpHIE.

2.6. lucniepcHbie CHCTEMbI

IlonsiTHe 0 IHCHIEPCHBIX cHCTeMaX. Knaccudukanus aucnepcHuix cucrem
B 3aBHCHUMOCTHOT arperaTHoro COCTOSHHSH ﬂHCHGpCHOHHOﬁ Cpeabl U ,H,HCl'IepCHOﬁ
¢assl, a Takxke no pasMepy uX Jactul. I pybonucnepcHsie cucTemsr: SMYJIbCUH H
CycneHsuH. TOHKOAMCIEPCHBIE CHCTEMBI: KOJIIOMTHBIE (30J1M ¥ renu) ¥ HCTUHHBIE
(MOJIeKyJIIpHBIE, MONEKYISIPHO-HOHHBIE | HoHHBIE). Dddexr Tunmans.
Koarynsiums B konmonaneix pacteopax. Cunepesuc B rensx.

3HayeHHe [HCHEPCHBIX CHCTEM B KHBOH H HeKHBOH mpHpoae H
MPaKTHYECKOH IKH3HHYEJOBeKa. DMYJIbCHH W CYCIICH3HH B CTPOMTENILCTBE,
MUIIEBOM W MeIULMUHCKOH MIPOMBIIINEHHOCTH, KOCMeTHKe. Buonoruueckue,
MCEHIMHCKHE ¥ TEXHOIOTHYECKHe 30JU. 3HAUeHHerenell B OpraHH3aLMK SKHBOI
MaTepud. buonornyeckue, mnumessle, MEWLMHCKHE, KOCMETHYECKUE TIeJIH.
CuHepesnc xak ¢akrop, onpegensromnuii CPOK TOOHOCTH NPOAYKLHMHM HAOCHOBE
rened. CBepThIBaHKHE KPOBH KaK GHONOTHYECKHi CHUHEpEe3HC, ero 3HaueHue.

JeMmoHcTpauun

Buabl nucniepcHBIX cucTeM M HX XapakTepHble npu3Haku.lIpoxoxnenue
JIyta CBeTa 4epe3 KOJUIOMIHbIE U HCTUHHBIE PacTBOPHI (3¢ dekT Tunnans).

IIpakTHyeckoe 3ansaTue Nel5 «Ilomyyenne AUCIIEPCHBIX CHCTEMY.

Ilomyyenne cycrnensuu cepel w KaHuQonu. Ilomydenwe smymbcun
PacTUTENIPHOrO Macna u Oensona. ITormyuenune 30ms Kpaxmana. [Tonyuenue 30514

CEpBI U3 THOCY.b(aTa HATPHS.

2.7. XuMH4YeCKHe peaKunu
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Knacendpuxaums  xummueckux pPeakuuii B  opranuyeckoii u
HeOpraHuveckou xumuu. [ToHATHE O XMMHuecKOi peakuun. Peakuun, ugymue
Ge3  M3MEHEHMS Ka4eCTBEHHOTO COCTaBa  BEIECTB: AUIOTpONIH3ALMs |
H3oMepusauus. Peakuun, unymme ¢ usMeHeHHeM cocTaBa BewiecTs: 1o YUCILY H
XapakTepy pearupyrIllux H o0pa3yrolmxcs BEIeCTR (PasnoxeHus|, coeNHHeHMS,
3aMELICHHUS, OOMEHa); 10 HW3MEHEHHIO CTereHell OKHCIeHIs 3JIEMEHTOB
(OKHCIIUTeNTbHO-BOCCTAHOBHTEMbHBIE 1 HEOKHCIIUTEIbHO-BOCCTAHOBUTEIbHbIE
PEaKINH); 110 TeMmnIoBoMy 3¢ dexty (3K30- U SHAOTEPMHUYECKHE); 1o ¢a3ze (roMo- U
FETEPOreHHBIE); 110  HanpaBleHWio (ofpaTumble m HeoOpaTUMBIE); Mo
HCIIOJIP30BAaHHMIO  KaTanu3aTopa (KaTalUTHYECKHEe WU HEKaTaJIMTHYECKUE); T10
MEXaHU3MYy (pafMKaIbHbIE, MONEKYIAPHbIE W MOHHBIE).

BeposithocTh nporekanns xumuuecknx Peakumni. BuyTpenuss sueprus,
SHTaIbNHA. TemnoBoil 3dekT XUMHYecKux peakimid. Tepmoxumuyeckue
ypaBHeHHS. CTaHIapTHAS SHTANIBINS peakiuii u obpa3zoBaHus Bemects. 3akon I
H. I'ecca u ero creacrsus. Durponus.,

Ckopocts  XxumMHuecKkux peakuuii. Ilomatue o ckopocru peaKuuii.
CkopocTh  romo-urereporenHoit peakuuu. DHeprus aktuBaumu. OakTopE,
BITHAIOMINE Ha CKOPOCTh XUMUYecKo# peakuun. [Ipupoza Pearupyroumux BeIecTs.
Temmnepatypa (3akon Banr—Todda). Konuenrparys. Karanusatopel u xaranus:
FOMO- M TCTEpPOreHHBIH, MX MeXaHH3MBL. MepMeHTHl, uX CpaBHEHUE C
HEOPrdHMYeCKMMH  KaTaJlu3aTOpaMH. 3aBHCHMOCTE CKOPOCTH peakUHH oOT
MTOBEPXHOCTH CONMPHKOCHOBEHHUS pEarupyOIHX BEIECTB.

O6paTtumocTs  xuMHYecKuX peakumii. Xumuyeckoe paBHOBecHe.
[lonstve o  XHWMHYecKOMpaBHOBecHH.  PaBHOBeCHELIe KOHILIEHTpaIlHH.
JMHaMHYHOCTE XHMHYECKOro paBHOBecHs1.PaKTOPEI, BIMSIONIME HAa CMEIICHHEe
PaBHOBECHS: KOHLEHTpAINS, AaBlIeHHE, TeMIepaTypa (IpUHLMI Jle-IllaTense).

JleMoHcTpanun

[IpeBpamenue kpacHoro docdopa B Genblif; kucnopona B 030H. Moxenu
Oyrana u u3oGyrana. ITonyuenue KHCJIOpOZa M3 INEpOKCHAA BOAOPOAA M BOIEL

Aeru/iparallus STaHona. llernouka mpespamenuii P— P205 — H3PO4; cpoiicTaa
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YKCYCHOM KHCIIOTBI; peaKlMH, HIOyluue ¢ o6pasoBaHHEM ocaika, raza u BOJBI;
CBOHCTBA METAJlIOB, OKHCIEHHE aibleruna B KACIIOTY M CIHPTA B allbAETUIL.
Peakiuu ropenus; peakuuu sunorepmudeckue Ha IIPUMEpPE PeaKLUU PazjIoKeHUs
(3TaHONa, KanMMHHOM CENUTpPhl, Ouxpomara aMMOHHS) H OK30TEepMHUYECKHE Ha
MpUMepe peaknui coennHenus (obecuseunBaHHe GPOMHON BOXBI U pacTBopa
TI€pMaHraHaTa Kajius STHICHOM, rallleHue U3BeCTH U Jp.). B3aumopneiicTere munHka
C pacTBOpaMu COJISIHOH W CepHOH KHCIOT MpH pa3HbIX TeMIepaTypax, pa3HbIX
KOHUCHTPAUHUAX CONSTHOH ~KHCJIOTBI; pAa3fioXeHHe IepOKCHAA KHCIOPOAa C
[TOMOIIBIO OKcHaa mapradia (IV), karanassl ceIporo msica m Chiporo KapToders.
BsaumoneiicTBue muHKa pasauuHOl MOBEPXHOCTH (IOPOIIKA, MBUIH, IPAHYN) C
KHCI0TOM. Monens «kursitero cnosy. CMeleHue paBHOBecHs B cucteme: Fe’' +
3 CNS™ «—— Fe(CNS);; oMbLIeHHE JKHPOB, PEaKIIUH 3TEPUPUKALIUUA. 3aBUCHMOCTD
CTCTICHH SJICKTPOJMTHYECKOH JUCCOLMALMM YKCYCHOM KHCIOTHI OT pa3baBieHus.
Cpasuenue cBoiicts 0,1 H PacTBOPOB CEPHOW U CEPHUCTOM KHCIOT; MypaBBUHOI
YKCYCHOH KHMCJIOT; TMIPOKCHIOB JIUTHSI, HATPUS H KaJIH.

IMpakTnyeckoe 3ansitne Nel6 «ITonyuenue KHUCIIOpO/Ia pa3ioKeHHEeM
NepMaHraHaTa Kajus».

IIpakTuyeckoe 3ansTue Nel7 «Peakunu, uaymue ¢ o0pa3oBaHUEM OCaKa,
'a3a UK BOZIBI I OPraHWYE€CKHUX U HEOPraHHYECKUX KHCIIOTY.

2.8. PacTBopsI

ITousitue o pacrBopax. ®Ou3NKO-XUMHYECKas IIPUPOJA PacTBOPEHUS U
pacTBopoB.B3aumonelicTBre  pactRopurens  wu PacTBOPEHHOI0  BEIIECTBA.
PactBopuMocTh  BemtecTB.Crioco6sI BBIPAXCHHUS KOHLEHTPAlMH pacTBOPOB:
MaccoBad I0JIA paCTBOPEHHOrO BEIeCTBa (IPOLEHTHAsT), MOJISpHAS.

Teopusi snexTponnTuveckoii auccoumanuu. MexaHnsm JUCCOLMALIUU
BEILCCTB € pasiTUYHBIMA THIIAMH XHMHYECKHX CBsi3el. BKIaq pyccKuxX yueHsIX B
Pa3BUTHE IPEACTABICHHH 00 3IEKTPONMTUYECKON Juccoudanuy. OCHOBHEIE
IOJIOKEHUS TEOpUHU SJIEKTPOJIUTUYECKOI JUCCOLIMALIUN. Crenens
SNEKTPOJIUTHYECKOH IHCCOUMAUMY ¥ (AKTOPhl ee 3aBUCUMOCTH. CHIBHEIE W

CPEIHHE SNEKTPONUTEL. Jluccounanus Boabl. BomoponmHbiii mokaszaTens. Cpena
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BORHBIX  PacTBOPOB OJICKTPONUTOB. Peakuun oOMeHa B BOAHBIX pacTBOpax
3NIEKTPOJIUTOB.

I'naponus kak oOMemHblii  mpouecc. HeoGpatumerii  ruaponus
OPTaHHYCCKHX M HCOPraHMYCCKUX COSIUMHEHUH M €ro 3HAYEHWE B MPAKTHYECKOM
ACATEIBHOCTH 4eioBeKa. OOpaTUMBIi rHAPOIU3 CoNeit. CryneHuaTsiii ruapomus.
Ilpaktnyeckoe npuMenenve ruaponusa, ['upponus opranmueckux BemecTn
(GesiKOB, KHPOB, YIIEBONOB, MOTMHYKIEOTH/IOB, AT®) u ero Guonorugeckoe u
IIPaKTH4eCKOe 3Ha9eHue. OMbleHne KUpoB. Peakuus sTeprdukammy.

Jemoncrpauun

CpaBHeHHe 3JEKTPOIPOBOAHOCTH PACTBOPOB 2JIeKTponuToB.CMelieHue
PAaBHOBECHSI TUCCOLMALINY CIIA0BIX KUCIOT. IHAMKATOPBI H H3MEHeHHe HX OKpAacKu
B pasHbIX cpenax. CepHOKMCIBIH ¥ (epMeHTATHUBHBIN THAPOJIU3  YTJIEBOJOB.
I'uaponus xapGoHaToB, CynbhaToOB M CHIMKATOB MIETOYHBIX METaJUIOB; HUTPATOB
ceuHua (I1) unm nueka, XT0pHIa aMMOHMSL.

JIaGopaTopHblii onbIT

XapakTep JIUCCOLHNALHNH Pa3IMIHBIX THAPOKCH/IOB.

ITpakTnyeckoe 3ansitne «[Ipurorosnenue PacTBOPOB pa3IHYHBIX BUIOB
KOHIIEHTPaLIuKy.

2.9. OKHCIHTENILHO-BOCCTAHOBHTEILHbIE PeaKIHH.
JJIEKTPOXHMHYECKHE NPOIeCcChI

OKHCIHTEILHO-BOCCTAHOBHTEIBHbIE peakuun. CreneHb OKHUCIEHUS.
Boccranosurenuu okucnutenn. OKucleHME M BOCCTAHOBJICHHe. Baxneiimue
OKHCIIMTENIX M BOCCTaHOBUTENH. BoccTaHoBHTENBHBIE CBOMCTBA METALIOB —
MPOCTBIX BEIIECTB. OKUCIHUTENbHBIE H BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAILIOR
—— TPOCTBIX BeIIECTB. BoccTaHOBUTENbHBIE CBOWCTBA BeIECTB, 06pa30BAHHEIX
JJIEMEHTAMH B HM3LICH (OTPUIATENBHON) CTENEHH OKUCTeHHs. OKHCIHTEILHEIC
CBOHCTBA BELIECTB, 0OpPA30BAHHBIX AIEMEHTAMH B BBICIIEH (TOJI0XKUTETBHO)
CTCNCHU OKUCIeHUs. OKUCIUTENbHBIE M BOCCTAHOBHTEBHBIE CBOMCTBA BEIECTB,

06pazoaaHme JJIEMEHTaMH B [IPOMEXYTOYHBIX CTEIEHAX OKHUCIICHHS.
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Knacenpuxauus OKHCJ/IHTE/IbHO-BOCCTAHOBHTEILHBIX peakuuii.
Peakuuun MexatomHoro wu MEXMOJIEKYIAPHOTO  OKHUCJIECHHUSI-BOCCTAHOBJIEHUS.
Peaxuuun BHYTPHMOJIEKYJISIDHOTO  OKHCIIEHUSI-BOCCTAHOBJIEHHUS. Peakuun
CaMOOKHCJICHUA-CAMOBOCCTAHOBJIEHUS.  (JUCTIPONIOPLHOHHPOBaHHKs).  MeTombl
COCTaBJICHHS YPAaBHEHHH OKHMCIHTE/IbHO-BOCCTAHOBHUTEIbHBIX peakuuii. Metoj
SNEKTpOHHOro  OanaHca. Biusiune cpensl  Ha IIPOTEKAHUEOKUCTUTENILHO-
BOCCTAHOBHTEJILHBIX MPOIECCOB.

XHMHYEeCKHe HCTOYHHKH TOKA. OJEKTPOHBIE TOTEHUMaNbl. Psin
CTAHMAPTHBIX 3JIEKTPOIHBIXIIOTEHIIHATIOB (JMEKTPOXUMHYECKUHA Sl HAPSDKEHHH
MeTainoB). I'anbBaHHYECKHE JJIEMEHTBl M MPHHLMIBL X pabotsl. CocraBnenue
raJlbBAHMYECKHUX 3J1eMeHTOB. OOpa3oBaHue rabBaHUIECKUX Map pY XUMUYECKHX
mpoueccax. I'abBaHHYECKHME OIEMEHTBI, IPHMEHSEMBIE B IKU3HMU: CBUHLIOBasI
aKKyMyJATOpHas Gatapes, HUKe/lb-KaJMHeBble 6aTapeH, TOMIMBHBIE 3J1EMEHTEL

DJIEKTPOJIH3  PACIIaBOB M BOJHBIX PacTBOPOB  3JIEKTPOJIHTOB.
IIporeccrl, mpoucxomsimme Ha Katone u aHoe. YpaBHEHHS 3TEKTPOXHMHYECKHX
NPOLECCOB. DJEKTPOIU3 BOIHBIX PaCTBOpPOB C HMHEPTHBIMH 3JIEKTPOJAMH.
DIIEKTPON3 BOJAHBIX PACTBOPOB C PaCTBOPUMBIMHU 3JIeKTpoaaMH. [IpakTuyeckoe
PUMEHEHHE JIEeKTPOJIH3a.

JleMoHcTpauuu

Boccranosnenue nuxpomara xamus uuHkom.BoccTanoBeHue OKCHZa MeJH
(I) yrmem wu Bomopomom.Boccranopnenue AUXpoMara Kallus 3TUJIOBBIM
cnupToM.OKHCIIMTETbHBIE CBOHCTBA a30THOM KUCAOTHL. OKHUCIUTEbHbIC CBOMCTBa
AuXpoMara Kanus. [aneBaHuYecKHe »3IeMeHTBH W Oatapeiiku. DnekTposnns
pactBopa xsnopuna meau (I1).

JlabopaTopusbie onbIThI

Bsanmoneiicteie MeTamios ¢ HeMeTautaMu, a TaKoKe ¢ pacTBOpaMH coJieit u
PacTBOpaMH KHCJIOT. B3aumojelcTBHE CepHOH W a30THOH KHCIOT MEJIBIO.

OxucnuTenbHbIe CBOMCTBA TepMaHTraHaTa KaIus B Pas3IMYHBIX Cpelax.

2.10. Knaccupukauus Bemecrs. IIpocTeie BemecTBa
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Knaceupukauus HeOpraumvyeckux semecrs. Ilpocteie u CJIOXKHBIE
BELIECTBA. Oxcunpl,ux KJIacCH(UKaIus. I'uapokeu s (ocHOBaHuS,
KHCIIOpPOACOepKAIINE KHMCIIOTHI, aM(oTepHEIe THApOKCHIBI). KHCIOTB, HX
KIaccupukamus. OcHoBanwusg, wux Kknaccudukauus. Coju CPeIHHE, KHCIIblE,
OCHOBHBI® U KOMILJIEKCHBIE.

Meranaer.  ITonoxenue METAalIoB B IEPHOIHYECKOH cuCTeMe u
OCOOEHHOCTH CTPOEHHS HX ATOMOB. [Ipocteie BemecTBa — METaJIBI: CTPOEHUE
KPHCTAILIOB W MeTalInyeckas XHMHUYECKas CBI3E. O6ume ¢dusmyeckue croiictea
METAJUIOB M MX BOCCTAaHOBHTENbHBIE CBOMCTBA: B3aUMOZICHCTBUE C HEMEeTaIaMU
(kucIopomoM, rajloreHamu, cepoH, aszorom, BOZIOPOZIOM), BOJO, KHCJIOTaMH,
PacTBOpaMHu CoJjiel, OpraHM4YecKMMH BeIeCTBAMY (cipramy, rajloreHajkaHaMH,
(penomnom, KUCIIOTaMH),  IEI0YaMH., Okcuasl u TUIPOKCUIBI METALIOB.
3aBHCHMOCTB CBOMCTB 5THX COCIMHEHHM OT CTeneHel OKHCIeH s METaJLJIOB.
3HaueHHe MeTaIoB B IIPUPO/IE U )XU3HU OPraHU3MOB.

Kopposuss meramnos. IToustue KOppo3uH. XuMmuyeckas KOppO3usl.
BJIeKTpongquCKaﬂxoppmm. Cr1oco6B! 3ammTE! MeTamos OT KOPPO3HH.

Ob6mue cnoco6er NOJy4eHHs MeTa/IoB. Merauiel B npupoe.
Mertainyprus u ee Bugp: ITHPO-, THAPO- M 3JIEKTPOMETaJLTyprus. dnekTponus
PACILIaBOB ¥ pacTBOPOB COSAUHEHHIT METAITIOB U ero MIPAaKTHYECKOE 3HaYeHHe.

Hemeramanbl.  TTonoxenue HEMeTanoB B Ilepuoguyeckoii CHCTEMeE,
OCOGGHHOCTHCTpOeHHﬁ HX aTOMOB. ONeKTPOOTPHLATEIBHOCTD, bnaroponusie
rasbl. ONeKTpOHHOe CTPOCHHE aTOMOB OJarOpoAHBIX Ta3zoB K OCOOEHHOCTH WX
XHMHYECKUX M (DU3HYECKUX CBOHCTE. Hemeramner — npocrere BelecTea. Mx
4TOMHOC ¥ MOJICKYJSPHOE CTPOEHHE WHX. Annorponus. Xumuueckue CBONCTBa
HeMETalmoB. OKHCIHTENbHbBIe CBOWCTBA:  B3aHMOJIEIHCTRHE C MeTaulaMy,
BOZIOpPO/ZIOM, MeHee SJIEKTPOOTPULIATEILHBIMH HEMETaJulaMH,  HEKOTOPBIMH
CIIOXHBIMH BeIlecTBaMH. BoccTaHoBHTe BHEe CBOMCTBAa HEMETANIOB B peakuusax

¢ (ropom, KHCJIOPOIOM, CIIOXHBIMH BELIECTBAMH — OKHCIIUTENIAMHU (a30THOH U

CEPHOH KUCIIOTaMH U f1p.).

JleMonceTpauun
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Komnexnus «Knaccuduxanus HCOPraHWYeCKUX BEIIECTB)» M 0o6pasiibl
TpeacTaBuTenel knaccos. Komnekus «Knaccudpuxanus OpPraHuYeCKUX BEILECTB)
H o0pasusl npencrasureneii KnaccoB. Monemn kpucranmmuecknx peLIeToK
MeTaioB. Komnekuus wmertamios c Pa3HBEIMU  QU3HYECKMMM CBOHCTBAMM.
Biaumoneiicteue nutus, HaTpHsI, MarHus M ’Kejie3a C KHCJIOPOOM; IIEIIOYHBIX
METAaJIJIOB C BOJIOM, CIHPTaMH, (EHOJIOM: IIHHKA ¢ PacTBOpaMu CONSIHOM U CepHOH
KHCJIOT, HaTpHsi C Cepoi; alIOMHHHS c Homom; xenesza ¢ PacTBOpOM MegHOro
KyNopoca; altoMHHHUS ¢ pacTBOPOM e1KOro HaTpa. OKCHIBI ¥ THAPOKCHIB] XpoMa.
Kopposus Metannos B 3asucumocrs OT yCIOBHH. 3allliTa METAIIOB OT KOPpPO3HHU:
00pasibl (HCPIKABECK», 3AIUMTHBIX MOKPBITHIA. Komnexuns pyn. Onextponus
PACTBOPOB coneli. Monenn kpucraiMgeckux pemerok #oxa, anmasa, rpadura.
Annotponus doctopa, cep, Kuciopona. BzaumopneiicTsue BOJIOpOJa ¢
KHCIOPOLOM; CYpEMBI € XJIOpOM; HaTpus ¢ HOJOM; XJjiopa ¢ pacTtBopoM 6pomuna
Kallusl; XJIOPHOH w CCPOBOLIOPOIHOK BOXBI; OGecLBEYHBAHME OpOoMHOM BoOEI
STHIIEHOM HUJIH alleTHJIEHOM.

JlaGopaTopubie onbITe

O3HakoMmIleHHEe ¢ obpasnamu [IPENCTABHTENIEH KJIaCCOB HEOpraHUu4YecKux
Bewmects. O3HakomiieHue ¢ obpasuaMu npencraBuTeeil KJIaCCOB OpraHu4yecKux
BemecTs. O3HakomyieHHe ¢ Kosmekiueii pya. Ilonyyenue KHUCIIOpoJa u ero
cBoMcTBa. [Tonyuenue BOZIOpoaa u ero coiicTra. [Monyyenwue IUTaCTHYECKOMH cepsl,
XAMHECKHE CBOHCTBA cepbl. BaaumoselicTaue METAJLIIOB C PacTBOPaMH KHCJIOT W
conert. CpoiicTBa yris: aJICOPOLIOHHEIE, BOCCTAHOBUTEILHE]E. Bsaumoneiicraue
[HHKa HJTH aIIOMHHUSA C PACTBOPAMH KHUCIIOT U lenoyei. OkpammBanue miaMeHy
KaTHOHAMH ILENIOYHBIX U IIeN0YHO3eMeEHEIX METaJLIIOB.

2.11. OcHoBHBIE KaacCh] HEOPraHHYECKHX M OPraHHYecKHX COeTHHeHMii

Bomopoansie coeamnenus HeMeTa/ioB. [lomyyenne ammuaxa u
XJIOPOBONIOPOSIACHHTE30MH KOCBEHHO. Du3Hyeckiie cBoHcTBa. OTHOWERME K Bose:
KHCJIOTHO-OCHOBHEIE CBOHCTBA.

Oxenapr u AHTHAPDHABI KapOOHOBBIX KHCJIOT. Heconeo6pasyromme u

COeo6pasyoIeOKCH Tb]. Kucnornsle okcupmp, nx CBOHCTBa. (OcHOOBHBIE
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OKCHIEBI, HX CBOMCTBA. AMpoTepHbIe OKCHJIBI, MX CBOKCTBA. 3aBUCHMOCTE CBOMCTR
OKCHIIOB METAJLIOB OT CTENEHH OKUC/IEHMUS. AHTHIPHIBE! KapGOHOBBIX KHCIOT KaK
AHaJIOTH KMCIIOTHBIX OKCHUIOB.

Kucenorel oprannyeckne n Heoprauuveckue. Kucnorel B cpere TEOpUHU
JJIEKTPOIMTHYECKON nucconmanuu. Kucmorsr B CBETE NMPOTOTHTHYECKOH TEOPHH.
Knaccudukanus OPraHHYECKHX W HEOPraHMYeCKHX KHCIIOT. Ob1me coiicTra
KUCIIOT: B3aMMOZIEHCTBHE OPraHUYeCKHX 1 HEOPraHWYeCKUX KMCIIOT C MeTamiamu,
OCHOOBHBIMU U aM(DOTepHBIMH OKCHIaMH 1 TUIPOKCHIAMH, CONAMH, 06pa3oBaHie
CIIOKHBIX 3GHPOB. OcO6EHHOCTH CBOICTR KOHLCHTPHPOBAHHOI CEpHON U a30THOI
KHCJIOT.

OcHoBaunst opranuyeckme u HeopraHu4yeckue. OCHOBaHHS B cBeTe
TCOPHH SIEKTPONIUTHYECKOMN IUCCOLHALIHH. OcHoBaHus B cBere NPOTOJIMTUYECKOM
Teopun. Kiaccupukauus opranmueckux  u HEOPraHM4YeCKUX OCHOBAHHMIL,
XHMHYecKkue cBoiicTBa INeJI0YeH M HepAaCTBOPUMBIX OCHOBAHHMIL. CaoiicTa
OECKUCIIOPOAHBIX OCHOBAHHMIL: aMMHaKa W aMHHOB. B3anMHoe BiusiHUe aToMOB B
MOJIEKyJIe aHHJIMHA.,

AmdoTtepHrie OpPraHHYeCKHe M  HeOpraHH4YecKHe COeIHHEeHHS.
AMdoTepHBIe OCHOBaHUSB CcBeTe NPOTOTMTHYECKOH TeOpHH. AmdotepHOCTD
OKCHJIOB H 'HAPOKCHIOB HEPEXOAHBIXMETAIIOR: B3aUMOJICHCTBHE C KMCIOTAMH U
LIEeJIOYaMH.

Cosn. Knaccudukanus u xummueckue CBOHCTBa comelt. OcobeHHOCTH
CBOHCTB CONEHOPraHHYEeCKUX U HEOpPraHu4eCcKuX KUCIOT.

I'eneruueckass  cBssp MEKIYy  KIaccaMH  OpraHHYecKHX H
HeOpranuveckux coeaunenniillonsTue o I'CHCTHYECKOH CBSI3U U I'eHEeTHUYECKHX
PSIfaxX B HEOPraHMYeCKOH M OpraHHYecKOHXuMum. [ CHETHYECKHE PAABI MeTajlia
(Ha npumepe Kanmbuus u Kenesa), HeMeTauia (cepblu KPEMHHS), TIEPEXOIHOro
d7eMeHTa (uuHKa). ['eHeTHueckue PANBI W TEHETHYECKast CBSI3bB OpPraHUYecKoii
XUMHUH. EnuncTBO MHpa BEILECTB.

Aemoncrpauun
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KOJUIEKIIMM KMCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCH/IOB, AEMOHCTPALIUA
JX CBOHCTB. B3auMoieicTBUE KOHIEHTPUPOBAHHBIX a30THOM M CEPHOM KHCIIOT, a
Taike pa30aBIeHHON a30THOW KHCJIOTBI C MEJBIO. Peakiusi «cepeOpsHOTO
3epKajia» A8 MYyPaBbUHOM KHUCIOTHI. B3auMonelcTBHE pacTBOpa THAPOKCHIA
HATPUA C KHUCIOTHBIMH OKCHIAaMH (OKCHIOM docdopa (V)), ampoTepHBIMH
rUpoKCHAaMH  (THAPOKCHIOM uMHKa). B3auMoIeHCcTBHe — aMMHMaka ¢
XJIOpOBOJOPOJOM W BOMOH. AHAIOIM4HO AId METHIaMHHA. BzaumoneHcTBHE
AMHHOKMCJIOT C KUCIOTaMu | 1ieoyamu. OCyleCTBICHUE EPEXO0I0B:
Ca— CaO— Ca3(PO4),— Ca(OH),
P— P,0s— H;PO,
Cu— CuO— CuSO,— Cu(OH),— CuO— Cu
C2H50H — C2H4—> C2H4BI'2

JlaGopaTopHbI€e ONbITHI

[TonyyeHre W CBOMCTBA YIJTIEKMCIOrO rasa. CBoiicTBa COJITHOM, CEepHO
(pa3baBeHHONH) ¥ YKCYCHOH KHCIIOT. B3auMmoeicTBiE THAPOKCHAA HATpusA C
comamu (cynsdarom meau (II) u xmopuaom amMMoOHHMs). Pa3noxenne rHIpOKCHIA
memu. [Tonydenne u aMdoTepHble CBONCTBA TMAPOKCH/A aTIOMHUHHA. [Tonydenue
’KeCTKOI BOIBI ¥ M3yueHHe ee CBOWCTB. YCTpaHEHHE BPEMEHHOH M MOCTOSHHOU
XKECTKOCTH.

IlpakTHYeCKOe 3aHsITHE Nel9 «ITonydeHue XJ0poBojOpoAa H COJISTHOM
KUCJIOTHI, UX CBOMCTBAa».

IpakxTuueckoe 3ansTHe Ne20 «[TomyyeHne aMmmuaa, ero CBOMCTBa».

2.12. XumHs1 3J1IEeMEHTOB
s-DJIeMeHThbI
Bonopoa. [[BoiicTBEHHOE MOJI0JKEHHE BOAOPO/a B TIEPHOIUYECKOM CHCTEME.
WUsoromsl Bomopoxa. Tsokenmas BoAa. OKUCIUTENbHBIE W BOCCTAHOBHTEJBHBIC
CBOICTBA BOLOPO/A, €ro MollydeHue U TIpumeHeHne. Ponb Bonoposa B KUBOH U
HexwuBon mpupoze. Boxa. Pons Bozbl Kak cpenoobpa3yrolero BeecTBa KIeTKH.

DKOIOrMYecKrue acreKThbl BOJOIIOIB30BaHMA.
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Jnementsl [A-rpynme.. [llenounsle meranns. O6mas XapaKTepHCTHKA
[ICTIOYHBIX METAlNIOB HAa OCHOBAaHUM MOJNOXKEHHsS B Ilepronnueckoii cucreme
snemeHToB JI. . Menpeneesa u CTpoeHus atomoB. ITonyyeHue, buzuyueckue u
XHMHYCCKHE CBOHCTBA ILENOYHBIX MeTamnoB. KaTHOHBI meqounbx METAJVIOB KaK
BaXHEWIIas XuMuyeckas dopMa ux cymecTBOBaHUS, PEryisTHBHAsg poOJb
KaTHOHOB KaJlus M HaTPHUs B )KUBOH KIIeTKe. [puponnsie coepunenus HaTpus u
KaJlus, UX 3HaYeHue.

Jnementsl IIA-rpynnbl. O6mas XapakTepUCTUKA LIET0YHO3EMETbHBIX
MCTAJIIOB M Mar"us Ha OCHOBaHHH TIIOJIOKEHUS B HepHOI{I/IHCCKOﬁ CHCTeMe
anemeHTOB JI. Y. Mengeneesa u CTpoeHust aToMoB. Kanbuui, ero momyuenwue,
bU3HYECKHe M XUMUYecCKHe cBoiicTBa. BaxkHeliumne coenuHeHus KalblUsg, UX
3HaqeHue 1 npumenenue. Kaneuuii B mpupose, ero 6uosornyeckas pOJIb.

p-JJ1eMeHThBI

AmomMunuii. XapakTepHCTHKA aMOMHHHS Ha OCHOBaHHHU IIOJIOXKEHHUS B
Ilepronmyeckoii cucreme snemenToB A. W. Menneneesa u cTpoenus atoma.
Homydenne, dusmyeckue um Xumuueckwe csoiicTra amoMUHHs. Baxneimue
COCAMHEHHsA QIOMHHMS, MX CBOHCTBA, 3HAYEHHE M TIPHMeHeHHe. [Tpuponnsie
COCJIMHEHUS ATFOMUHHUS.

Yriaepon u kpemnumii. OGumas XapaKTePUCTUKa Ha OCHOBAHUU HX
nonoxenns B Ilepuoauyeckoii cucreme JI. M. Menneneesa u CTPOEHHS aToma.
[IpocTeie Bemectsa, o6pasoBanHble HTHMH dneMeHTaMHi. OKCH/IBI M THIPOKCHTBI
yriepona u Kpemuusl. BaxHEHIINe CONMM yronbHOH M KpeMHHEBOH KHCIIOT.
CHunvKaTHas IPOMBIIITIEHHOCTS.

lanorensr. O6mias XapaKTepHUCTHKAa TaJlOr€HOB Ha OCHOBAHUM UX
nonoxkenus B Iepruoanyueckoit cucreme snementos J1, U, Menneneesa u crpoenus
atoMoB. ['ajloreHsl — mpocThle BemecTa: CTPOCHHE MOJIEKYJ, XHMHYECKHUE
CBOMCTBA, II0Jy4YeHHe M NpUMeHeHHe. BaxHeiimme COCIMHEHHS TaJlOTeHOB, UX
CBOMCTBA, 3HAYEHHE W NPUMEHEHHe. | aloreHs! B npupoze. bronormaeckas pons

raJIOr€HOB.
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Xaabkorensl. OG6mas XdpaKTepUCTUKA XaJbKOT€HOB Ha OCHOBAHUH MX
nonoxeHus B Ilepuonuyeckoii cucreme snemenTos [[. U. Menneneepa u CTPOEHHs
aTOMOB. XalbKOreHbl — [IPOCTHIC BELIECTRA. Annorponus. CTpoenue MOJIEKY I
AJUIOTPONHBIX  MOAW(UKALMKA ¥ WX CBOJCTBA, [lonyyenne u npumenenmue
KHCJIOpOZia M cepbl. XalbKOreHsl B IPHPOJeE, MX GHONOrHYecKas PO,

dnementsl VA-rpynnet. O6mas XaPaKTEePHCTUKA 3]IEMEHTOR 3TOMH IPYIIIE
Ha OCHOBaHHH KX IOJOXeHHs B Ilepuommueckoii cucTeme saneMenToB J[. N.
MenzeneeBa u cTpoeHusi aTomos. CTpoenre monekysnsl azora u aJNIOTPOITHEIX
Moaupukanmii pochopa, ux (usHyecKHe M XMMMYeCKHe CBOMCTBA. Bonoponusie
COCIMHEHUA  dNeMeHTOB  VA-rpynmbl.  Okcuasl  asota  u docdopa,
COOTBETCTBYIOIME UM KHCIOTHL. ConM 3THX KucioT. CBOMCTRA KHCJIOPOTHBIX
COCIMHEHUH a30Ta U docdopa, UX 3HAYeHHEe U NpUMeHeHHe. A30T u docdop B
NIpUpoae, X Ouoslornueckas pOJIE.

Jnementbl  IVA-rpynnei. Obwias  xapakrepucTuka snemeHTOB 3TOMH
FPYNITBl HA OCHOBAHHH HX IOJIOKCHHUS B Ilepuonnyeckon cucreme snemenTos Vi 8
U. Menpneneesa u CTPOCHHs aTOMOB. YTyiepon M ero ammorporus. CaoiicTsa
AJUIOTPOIHBIX MOAMGDUKALNA yIrIepoaa, UX 3HaYeHHe U npuMeHenue. OKcuasl u
THAPOKCHIBI yIII€pONa M KPEMHHS, UX XUMHYECKHE CBONCTBA. Conu yronsnoit u
KPEMHHEBBIX KHUCIIOT, MX 3HAYEHHE U NpPHMeEHeHHe. IIpuponoobpasyromas pons
YIIEpOAA VLA JKUBOH U KPEMHUS JUTS HEKHBOM IIPHPOIEL.

d-DsieMenThI

OcobenHocTH cTpoeHus aTtomos d-anemenToB (IB-VIIB-rpynm). Mens,
LHMHK, XpOM, JK€Ne30, MapraHell Kak MpOCTEHIE BEIeCTBA, MX (U3MYeCKHe W
XUMHYECKHe CBocTBa. HaxoxeHne sTux MeTanios B NPUPOJIe, UX MOJyYeHHEe U
3Havenue. CoeauHenus d-sneMeHTOB o PA3IMYHBIMH CTENEHSMHU OKHCJICHHSL.
XapakTep OKCHIOB u THIIPOKCHAIOB 3THX JJIEMEHTOB B 3aBHCHMOCTH OT CTEleHH
OKHCJIEHUS MeTaJlia.

Hemoncrpanun

Komnexkunu mpocteix Bemects, 00pa30BaHHEIX 3IeMeHTaMH Pa3THYHBIX

JJIEKTPOHHBIX cemeincTB. Koynexkmnuu MHHEPATIOB U TOpHBIX nopoj. Ilomyyenue
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aJJIOTPONHBIX MOAMGDHKALME KMCIOPOa, cepsl, hochopa. XumMHUdecKkne CBONCTBA
BOZOPO/A, KHCIIOpOda, cepsl, (ochopa, rajaoreHos, yrinepona. Okcuusl cepsl,
a30Ta, yriepoaa, xelnesa, Maprania, Meid ¢ pa3IMYHbIMU CTENEHIMH OKHCIIEHHUS,
UX CBOHCTBA. I'MApOKCHABI cephl, XpoMma, Maprasiia, »xenes3a, MeJu, aJIlOMUHUS U
[IUHKA, UX TIOJIyUeHUe U XUMHUUYECKHe CBOUCTRA.

JIaGopaTopHble onbIThI

Msydyenne  cBOWCTB  mpocThix — BellecTs H  COSIUHEHHUH s-
3NeMeHTOB.M3yueHne  CBOMCTB  NpOCTBIX  BELIECTB | COEUMHEHUNH  p-
271eMeHTOB.V3y4eHne CBOMCTB NPOCTBIX BEIIECTB U coeMHEHHH d-31eMEeHTOB.

IIpakTHueckoe 3ansrue Ne2l «Ilomyuenue THIPOKCHUIIOB aIOMHUHHUS MU
LHUHKA; UCCIIEJOBAaHHUE UX CBONCTBY.

Ipakruueckoe 3amsTme Ne22 «[lonmydeHHe W HCCleNOBaHHE CBOWCTR

OKCHZIOB Cepbl, yriepoaa, Gpochopar.

2.13. Xumus B KH3HH 061ecTBa

XuMHSI H NPOM3BOACTBO. XHMHUYECKas MPOMBILIJIEHHOCTh U XUMHYECKHE
TeXHONOTHH. ChIpbe N/ XMMHYECKOW MpPOMBIILIEHHOCTH. BOMa B XUMHYECKON
MPOMBIUIEHHOCTH.  DHEPrHsl JUIi XHMHYECKOTO IPOM3BOJICTEA. Hayunsre
TPUHIAIET XAMHECKOT0 NMPOU3BOJCTBA. 3alllMTa OKPYXKAOIEeH Cpeabl | OXpaHa
TpyZa TpH XHMHYECKOM IIpoH3BoACTBe. (OCHOBHBIE CTaAMH XUMHUYECKOTO
npousBozcTBa. CpaBHEHHE MPOU3BO/ICTBA aMMHAKA M METAHOIA.

XHMHSI B CeIbCKOM XO3siiicTBe. XHMMHU3ALHUs CEbCKOrO XO3SICTBA M ee
HanpaBiieHus. PacTeHuWs W nouBa, mNOYBEeHHBIH [OTJIOLIAIONIUN  KOMILIEKC.
YnoOpenuss ¥ MX KinaccHukauus. XUMHYECKHE CPeICTBA 3alUThI pacTeHui.
OtTpuuaresbHple MOCHENCTBHS NPUMEHEHHUS NeCTUIUI0B U Oopnrba ¢ HUMU.

XUMH3aLKSA )KHUBOTHOBOCTBA.

XHMHSL H JKoorHsl. XMMUYECKOe 3arps3HeHHe OKpY’Karolled CpeJsl.

OxpaHa ruapochepsl OT XHMHYECKOTO 3arps3HeHHUS. Oxpana TmouYBEI OT

XMMHYECKOro 3arpsasHeHHs. OxpaHa atMochepbl OT XHMHYECKOTO 3arps3HeHus.
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Oxpana dropsr u (ayHsI oT XuMHYECKOrO 3arpssHeHus. buorexnonorus u rennas
HHXXEHepHsl.

XHMHSl H 1I0BCEHEBHAS KU3HD YeJOBEKa. HJomamnsis anreka. Moromue
H qucTAmme cpencrea. Cpencrsa 60ps6bl ¢ GBITOBBIMY HacekoMeIMH. CpencTra
JIAYHOH T'UTHEHB! H KOCMETHKH. XUMUS U numa. MapkupoBku ynakosok ITHILEBEIX
1 T'UTHCHUYECKUX MPOLYKTOB H YMEHHE UX YHTATE. OKOJOTHS skuHIna. Xumus u
eHEeTHKA YeJI0BeKa.

demoHcTpannu

Mopenn npoussouctsa CepHOM KMCIIOTHI W  aMMHMaKa. Konnexuus
YROOpeHuit U necTHUHIOB. O6pasusl cpeacTB GbITOBOH XUMHH 1 JI€KapCTBEHHBIX
Mpenaparos.

IIpakTnyeckoe 3ansitne No23 «O3HaKoMIIeHHE ¢ KOJUTeKIHei ynoOpenuii
U MTECTHIIHIOBY.

IlpakTHyeckoe 3ansTHE Ne24  «OsnakomiieHne ¢ oOpasiamu CPeICTB
OBITOBOH XMMHH H JIeKapCTBEHHbIX IpenapaToB.

IIpumepHbIe Temel pedepaToB (nokaanos), HHIAMBHYa/IbHBIX IPOEKTOB

* buorexHonorus u rennas MHXXEHEepHs — TexHomoruu XXI Beka.
* Hanorexnomorns kak IPHOPHTETHOE HANpaBleHHEe pPa3BUTHS HayKu U
MPOU3BOJICTBA
B Poccuiickoit Mepeparmn.
* CoBpeMeHHBIE MeTOIBI 00e33apaxuBaHMs BOJIEL.
* AJIIOTpOMNHS MeTaIoB.
* )KU3HE ¥ fesTenbHOCTS H.UN.Menneneesna.
* «Ilepronnyeckomy 3akony Gyaymee He I'PO3UT pa3pyIlIeHUEM. . . »
* Cunres 114-ro snemenTa — TPUYM® POCCHICKHX busuKoB-s1epIHKOB.
* M3oTons! Bojiopona.
* Mlcrionb30BaHue panroakTHBHEIX H30TOMOR B TEXHUYECKHUX I[EJISIX.
* PenrrenoBckoe usnyuenue u ero HCIIONb30BaHUE B TEXHUKE M MeUIIHHE.
* IInasma — yetBeproe cocTosHMe BEIIIECTBA.

* AMOp(QHBIe BelllecTsa B mpupoe, TEXHHUKE, OBITY.
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* Oxpana okpyxaroueii CPEIEI OT XMMUYECKOro 3arpsisHenus. KonuuecTBenmbie

XapAKTEPHCTHKHN 3arPsI3HEHUS OKpyIKarolweii cpepL.

* [lpumenenne Teproro u ra3zo00pasHoro oxcuma yrnepona (IV).

* 3alUKMTa 030HOBOTO dKpaHa OT XHMUYECKOro 3arpsA3HEHHS.

* I'pybonucnepcurie cucremsr, ux KIacCHQUKALUS W UCIONB30BaHHE B
PO ECCHOHANBHO JesITeNbHOCTH,

* KocMetnueckue resm.

* [Ipumenenue cycnensuii u OMYJIBCHH B CTPOUTENBLCTBE.

* MiHepaJibl 1 ropHBIe MOPoIBI Kak 0CHOBA JHTOCHEPBI.

* PactBopsl Bokpyr nac. TUmel PacTBOpOB.

* Bozta kak pearent u cpena 11a xumuyeckoro rporecca.

* KusHb 1 gesrensHOCTS C.Appennyca.

* Bkmax oreuectBeHHBIX yueHpIx B Pa3BUTHE TEOPHH 3IIEKTPOIUTHYECKON
JTHCCOLIMALIHH.

* YCcTpaHeHuUe KeCTKOCTH BO/BI Ha [POMBILITIEHHBIX MPEANPUATHSX.

* CepHas KHCIOT2 — «XJ1e6 XUMIYECKOi IPOMBIIIIEHHOCTH.

* Mcrnone3oBanue MUHEpanbHBIX KHCIIOT Ha IPEANIPUATHAX PA3TUYHOTO MPOQHUIIS.
* OKCHIBI M COMM KaK CTPOHTeTBHEIe MaTepuanebl.

* McTopus rurnca.

* [loBapenHas conp kak XuMHYeCKOe CBIpBE.

* MHOronukuii kap6oHar kanemus: B TIPUPOZIe, B IPOMBILLIEHHOCTH, B GBITY.

* Peakunu ropenus Ha npoussoncTse u B OBITY.

* Bupryansnoe MoznenupoBanme xumnyeckux MIPOLIECCOB.

* DJIeKTPOIH3 pacTBOPOB 3JIEKTPOJIUTOB.

* DNIEKTPONIU3 PaCILIaBOB 3eKTPOIUTOB,

* [IpakTHdeckoe npumenenye SJIEKTPONIN3a: padMHHpOBaHHe, rajbBaHOIIACTHKA,
rajTbBaHOCTET M.

* Ucropus nonyyenus u IIPOU3BOJICTBA ATFOMUHHUS.

* DNeKTpONUTHYECKOE NIONy4eHHe U paUHUPOBAHUE Me/TH.

* JKu3usb u nesrensuocts I J3BH.
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* Pomep wMeramioB B HCTOpHM  YE/IOBEYECKOH  [MBUIH3AIMH. Hctopus
OTCHCCTBEHHOH  YEPHOM  MeTaTyprum. CoBpemenHnoe METaJULypruyeckoe
IIPOM3BOJCTBO.

* Mcropust oteuecTBeHHOM 1BeTHOI MeTamyprud. Pons mMeTtannoB m crniaBos B
Hay4YHO-TEXHUYECKOM Iporpecce.

* Koppo3us MeTannos u crioco6s: 3aIUUTE] OT KOPPO3HH.

* MHepTHbIe WM 61aropoHble rass..

* Poxxnaromue conu — ranoremsr.

* Mctopus mBenckoit crimuky,

* VICTOpHS BO3HUKHOBEHHUS U PasBUTHUSI OPraHUYECKOH XUMHH.

* XXu3Hb U fesreasHOCTE A.M.Bytrepoga.

* Butanmsm u ero kpax.

* Ponk orevecTBeHHBIX y4eHBIX B CTaHOBIeHHH M pPasBUTHH MHPOBOI
OPraHUYeCcKOW XHMHH.

* CoBpeMeHHbIe npencTaBienus o TEOPUH XUMHYECKOTO CTPOEHHSI.

* DKOJIOTHYECKHE aCTIeKThI HCIIONb30BAHUS YTIIEBOJIOPOJIHOT'O CHIPBA.

*  OKOHOMHYECKHE  ACTIeKTEHI MEXIAYHAPOAHOIO  COTPYJHHMYECTBA [0
HCIIOJIb30BAHHIO YITIEBOAOPOIHOTO CHIPBS.

* Hcropus oTkpeiTHs M pPa3paboTKH Ta30BLIX H HC(PTAHBIX MECTOPOXKAEHHH B
Poccuiickoit ®eneparum.

* XHMHS yTIIeBOJOPOIHOTO CBIPbA M MOsi Oy mymiasi mpodeccus.

* YTJIeBOZIOPOIHOE TOTLTHBO, €ro BU/BI M HA3HAYCHHE,

* CHHTeTHYeCKHe KayqyKH: HCTOpHS, MHOT000pa3He U MepCreKTHUBEL.

* PesuHoTexHMYeckoe mpPOM3BOACTBO M ero POJIE B HAyYHO-TEXHUYECKOM
nporpecce.

* CBapo4HOe MPOM3BOACTBO U POJIb XMMHH YTJIEBOZIOPOIOB B HEM.

* HedTb 1 ee Tpancriopruposka xak ocHoBa B3aMMOBBITO/JHOI'O
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TEMATHYECKOE INIAHUPOBAHMUE

Ilpn  peanuzamuu ColepxaHusi  obmeoOpa3oBaTeNbHOM y4eOHOH
AUCLHMIUIMHBL «XHUMHSA» B Npefenax ocBoerus OITOIT CIIO Ha 6a3e ocHOBHOrO
obuiero obpasoBanus c MOMyueHHeM cpenHero obuiero o6pazoBaHus (IIIKPC)
MaKcHMMaibHasl yueOHast Harpyska 06y4alommuxcs CoCTaBIser:
* 1o cnreraneHocTr CIIO 43.02.15 ToBapekoe KOHIANTEPCKOE [1eJ10 eCTeCTBEeHHO-
Hay4HOro HpoMUIs Mpo(hecCHOHANTBHOro obpazoBanust — 127 wacop, W3 Hux
ayNUTOpHas (0bs3aTenbHas) Harpyska 00y4YaroIuxcs, BKIIOYas nabopatopHkle
OTIBITBI ¥ IPAKTUYECKUE 3aHSATHUS, IPAKTHYECKYIO noAroToBky— 117 yac.

TemaTHuecknii nian obmeoGpasoBaTebHOI Y4e0HOH QHCUHTITHHBI

OY .11 Xumus

Ne HaumenoBanne pasnenos u tem Konnvectso wacos —‘
TeMBI AYIMTOPHO#H HATPY3KH
Bcero Mpaktuy. u
na0. paboThl
BBeaenue 1
Paznen 1. Oprannyeckas xumus 50 14
L. | TIpenmet opranudeckoit xumum. Teopus 4 1
CTPOEHHUSA OPraHHYECKHX COeUHEHUIT
1.2. | IlpenensHsle YTIIEBOIOPOIbI 4 1
1.3. | DTuneHOBbIE U THEHOBEIE YIJIEBOZOPOIBI 4 1
1.4. | AuetuneHnossie YTJIEBOIOPOIEI 3 1
1.5. | Apomaruueckue YTTIEBOIOPOIEI 3
1.6. | IlpupoaHsle HeTOYHMKH YTJTIEBOZI0OPO/IOB 3 1
1.7. | I'uapokcunsHeie COEITMHEHUS 4 1 ]
1.8. | AlpJeruns! 1 keTous] 3 1
1.9. | KapboHoBBIe KHCIOTHI 1 X 5 2
MTPOU3BOJIHEIE
1.10 | YraeBoasl 5 2
.11 | AMuHBI, aMHUHOKHUCITOTBL, GeKH 5 1
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1.12 | Asorcomepxarmue FeTePOLIMKINYECKUE 3 1
coenrHenus. HyknennoBble kucioTh
1.13 | Buonoruuecku akTHBHEIE COEIMHEHHS - 1
Paspen 2. O6masn u HEOpraHu4vYecKas XHMHS 66 20
2.1. | Xumus — Hayka o BemecTsax 1 1
2.2. | Crpoenue atoma 4 1
2.3. | Ilepuoamyeckuii 3akoH u 6 1
IMepuonnueckas cucrema xummaeckux
onemeHToB /.M. Menneneesa
2.4. | Crpoenue BemecTra 6 2
2.5. | Ionumepsr 3 1
2.6. | JlucriepcHsle cuctemsl 2 2
2.7. | XuMuueckue peaxkuuu 7 2
2.8. | PactBopsl 7 2
2.9, OKHCTHTEIBHO-BOCCTAHOBHTE b HETG 7 2
PEaKLHU. DIeKTPOXUMHYECKUE
IIPOLIECCHI
2.10 | Knaccudukamus semects. [IpocTrie 6 1
BELIECTBA
2.11 | OcHOBHBIE KJ1acChI HEOpPraHUYeCcKuX U 6 2
OPraHUYeCKHUX COeqUHEHHI
2.12 | Xumus snemeHToB 6 2
2.13 | XuMusi B xu3HH 061iecTBa 5 1
Koncyneranuu { ’a
DK3aMeH 6
Hroro 13 5‘ 34
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XAPAKTEPUCTHKA OCHOBHBIX BH,[[OB
YHEEHOVII[EHTEJII)HOCTHCTY)E[EHTOB

Conepxanue 06yuenuns

XapaKTepHCTHKA OCHOBHBIX BHIOB
AESITENILHOCTH CTYACHTOB (Ha yPOBHE y4eGHbIX

AEHCTBHH)
Baskneiimmne YMeHue nasartn ONPENCICHHe W ONEepPUpOBaTh
XHMHYeCKHE MOHSITHS CIEeAYIOIHMHU XUMUYECKUMHU [IOHSTHIMH:

BEIICCTBO, XMMHYECKUH JJIEMEHT, aToM, MOJIEKYI1a,
OTHOCHUTEJIbHBIE aTOMHAasA U MOJIEKYJISIpHAsi MacCCEI,
HOH, alJIOTpOnus, HW30TOIbI, XUMHYECKAs CBSI3b,
SJIEKTPOOTPULIATEIIBHOCTD, BaJIEHTHOCTb, CTEIEHb
OKHCJICHHs, MOJIb, MOJIIpHasl Macca, MOJISIpHBIN
o0beM razoo0pa3HbIX BEILECTB, BellleCTBa
MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOIO CTpPOEHHH,
pacTBOpBI, SJIEKTPOJIUT 15} HE3JIEKTPOJIUT,
JJIEKTPOIMTHYCCKAsT IHCCOLMALIAS, OKHUCIUTENDL MU
BOCCTAHOBHUTEIIb, OKHCJIEHUE H BOCCTaHOBJICHHE,
TEIUI0BOM 3 deKT peakiuy, CKOPOCTh XUMHYECKOU
PCaKIHH, KaTallu3, XUMHUYECKOe paBHOBecCHeE,
YIJIEPOIHBIH  CKeJeT, (GYHKLHOHAIbHAS rpyIina,
H30MepHsl, TOMOJIOTHS

OcHoBHBIE 3aKOHbI

XHMHH

@opMynHpoBaHHE 3aKOHOB COXpaHEHHUS MaccChl
BEIIECTB M  IOCTOSIHCTBA  COCTaBa  BELIECTB.
YcTaHOBKa NIPHYMHHO-CITEICTBEHHON CBI3M MEXTY
CONCPXKAHUEM 3THX 3aKOHOB M  HAUCAHHEM
XHMHYCCKUX (opmMya M ypaBHEeHHil. YcTaHOBKa
SBOJIOLMOHHOH  CYIIHOCTH MEHJEe/IeeBCKOH W
COBpEeMEeHHOH(YOPMYITHPOBOK NEPUOIUYECKOTO
3aKOHa J.A. Menneneesa. OOmpscHeHue
(pH3MYecKOro cmblcia CUMBOIHKH MIEPUOIUYECKOM
TabNMLbl  XHMHYECKHX  5JIEMEHTOR . N
MenneneeBa  (Homepos 9JIEMEHTa, IepHoja,
TPYNILI) M YCTAHOBKA HPUYUHHO-CIECTBEHHOMN
CBSI3H MEX Ty CTPOEHHEM aToma U
3aKOHOMEPHOCTSMH U3MEHEHHs CBOHCTB 2JIeMEHTOB
M 00pa3oBaHHBIX WMH BEIECTB B nepuojgax M
rpynnax. XapakTepHCTHKA 3JIeMEHTOB MAaJbiX U
OONBIIMX TEPHOZOB MO HX MONOKEHHIO B
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Ileprommeckoii cucreme . M. Menneneesa

OcHoBHbIEe Teopun
XHMHH

VYCcTaHOBKa 3aBHCHMOCTH CBOMNCTB XHMHYECKHX |
BCIICCTB OT CTPOEHUS aTOMOB O6GpasyloInX HX
XUMHYECKUX 3JIEMEHTOB. XapakrepucTtuka
BOXHEUIINX THIOB XUMHYECKHX  CBs3ell H
OTHOCHTEJIBHOCTH 3TOH THUIOJoruu. QOOBscHeHue
3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa H
CTPOEHHS KPHCTANTHYECKUX PELIEeTOoK.
@®opMyTHPOBKA OCHOBHBIX IOJOKEHHI TEOPHH
SNEKTPOJIMTUYECKOI JOUCCOLIHALIUHA u
XapaKTepUCTHKA B CBETE€ 3TOH TEOPHH CBOMCTB
OCHOBHBIX KJIacCOB HEOpraHHu4eCcKUX
CoelMHeHUH. DOPMYITHPOBKa OCHOBHBIX
[ONOXKEHUH ~ TEOPUHM  XHMHYECKOrO  CTPOeHHUS
OPraHHYeCKUX COCAMHEHHH M XapaKTEpHCTHKAa B
CBETe OTOH TEOPUHM CBOMCTB OCHOBHBIX KJIACCOB
OpPraHu4YeCKUX COeqUHEHU

Baxueitune Bemecra u
MaTepHAaJIbI

XapaKkTepHCTHKa COCTaBa, CTPOEHHS, CBOMCTB,
[IOJIyCHHA W INPUMEHEHHs BAXXHEHILIMX METaJJIOB
(IA u IIA rpynmn, amomunus, xenesa, HEKOTOPBIX
d-371€eMEHTOB) M HX COeIHHEHHIl. XapakrepucTrka
COCTaBa, CTPOCHHMS, CBOMCTB, IMOJYyYeHUS W
NpUMEHEHUsT BaxHeiux Hemerawios (VIII A,
VIIA, VIA rpynn, a Takxke a3zora u dbochopa,
yrjepona u KpEMHHMs, BOJJOPOAA) U UX COEIHHEeHHI.
XapaKTepucTHKa COCTaBa, CTPOCHHS, CBOWCTB,
[IOJYY€HHS U TPHUMEHEHHUsI Ba)KHEHIUMX KJIacCOB
YTJIEBOZIOPOZOB (AJIKaHOB, LIUKIIOAIKAHOB, AIKEHOB,
aJIKMHOB,apE€HOB) M HMX Haubojee 3HAYUMBIX B
HapOJIHOXO35MCTBEHHOM IUIAHE MpeCTABHTENEH.
AHaJloru4Has XapaKTepUCTHKA Ba)KHEHILUX
MPEeACTaBUTENeH JPYyrMX KIacCOB OpraHHYecKHX
COCIMHEHUH: MEeTaHONa MW 3TaHONA, CJOXKHBIX
3¢upoB, JKHUPOB, MBLI, aJIbJIeTHIOB
(bopmaneaernos HaleTalbIeru/ia), KeTOHOB
(auetoHa), KapOOHOBBIX KHCIIOT, MOHOCaXapHJI0B
(rioKo3k6I), JMCaXapHI0B (caxapo3sr),
MONHCAXapuIoB  (Kpaxmaja ¥ LEJUTIOJI036),
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AHWIIMHA, aMHHOKHCIIOT, OeJKoB, HUCKYCCTBEHHBIX H
CHHTETUYECKUX BOJIOKOH, KAyYyKOB, MIACTMACC

XHMHYeCKHH  SI3BIK
CHMBOJIHKA

H

Hcnons3oBanne B yue6Hoi IPO(eCCHOHATRHOM
JESATENBHOCTH XHMHYECKHX TEPMUHOB u
CUMBONIMKH. Ha3spanme wnsydemHBIX BemecTs mo
TPUBHAIBHON WJIM MeXAyHapOIHOM HOMEHKJIaType
M OTPaXEHHE COCTaBa ATHX COEAUHEHHH
TOMOIIbIO  XUMHYECKHX  (opmyn.  Orpakenue
XMMUYECKHX IIPOLECCOB C IOMOLIBIO ypaBHEHHI
XUMHYECKHX peaKkLHuid

XumHYeckue peakuuu

ObbscHeHNe CyMHOCTH XMMHYECKHX MPOIIECCOB.
Knaccupuxauus  xumumuecknx peakuuii o
Pa3MUIHBIM  IDU3HAKAM: YHCIY WM COCTaBy
IPOZyKTOB M pEareHTOB, TEIIOBOMY sddexry,
HampaBlIeHHIO, (haze, HaIUUYUIO KaTanusaropa,
H3MEHEHHUIO CTeleHeH OKHCJICHHUA 3JIEMEHTOB,
o0pasylommx BemiecTBa. YcTaHOBKa IIPU3HAKOB
OOILEro M PasliuYHOro B THIOJOrHH peakuui s
HEOPraHWYeCKOH M OpPraHUYecKOd  XHMHH.
Knaccudukauus pemects u MIPOLIECCOB C TOYKH
3PCHUSL OKHCIICHHA-BOCCTaHOBIeHUS. CocTapeHue
YPaBHEHWH  peakuuii ¢  HOMOIIBIO MeToaa
3JIEKTPOHHOro Oananca. OGbsICHEHHE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOH peakluh H IOJ0XKEHHs
XMUMHYECKOTO PaBHOBCCHA OT pa3jIM4HbIX (akTopos

XHMHYeCKHIi
IKCIePHMEHT

BrinonHeHne  xumuyeckoro 9KCIIEpUMEHTa B
TIOJIHOM COOTBETCTBHH C NPaBHIAMH 6€30MaCHOCTH.
Habmonenne, dukcanns u onmcanue pe3ynbTaToB
TIPOBE/IEHHOTO IKCIIEPUMEHTA

XHMHYecKas
uHpopmanus

IIpoBenenue CaMOCTOSATEILHOTO MIOUCKa
XUMHYECKOH HHQOPMALMK C  MCMONB30BAHMEM
PA3/IMYHBIX  MCTOYHHMKOB  (HayYHO-TIOMYJISPHBIX
W3JaHUH, KOMIBIOTEPHBIX 6a3 JaHHEIX, pecypcos
HMuteprera).  Ucnonb3osanue KOMITBIOTEPHEIX
TEXHONOTHH i 06paboTku nepeaavyu
XUMHYECKOH MH(GOPMALMH ¥ ee TpeiCTABIEHHS B
PasInYHbIX hopMax

Pacuerni

no

VcTaHOBKa 3aBHCHMOCTH MCEXKAY KayeCTBEHHOH H
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| xum HYeCKHM (opmyaam
H YPaBHEHHAM

KOJTM4YECTBEHHOH CTOpOHaAMH XUMHYECKUX
00BEeKTOB U Tporeccos.Penrenue pacueTHsbIX 3amay
110 XUMHYECKNUM (POpMYJIaM U ypaBHEHHAM

IIpodunbnoe H
npogeccHOHANLHO
3HAYHMOE coep:kaHue

OO0BscHenue XUMHYECKUX SIBJICHHIA,
MPOUCXOMIIMX B @pupose, OHITY H Ha
npousBoACTBe.  OmpenmeleHHe  BO3MOXKHOCTel
MIpOTEKAHHS ~ XMMHYECKUX  [NpeBpallleHWil B
PasIM4HeIX  ycinoBusaX.  CobmroneHue  mpasui
3KOJIOTUYECKHU I'PaMOTHOTO TIOBEJIEHUS B
OKpY>Karoliei cpene. Onenka BIIMSIHUS
XMMHYECKOT0 3arpsA3HeHHs OKpYIKaloLIei cpeysl Ha
OPraHH3M 'e/lOBEeKa W ApYrue >KUBBIE OPraHH3MBI.
Cobmonierne npaBun 6ezomacHoro obparuenus c
TOPIOYUMH 51 TOKCUYHBIMU BEILIECTBAMH,
nabopaTopHEIM  06opyxOBaHHEM. [Tonroroska
PacTBOPOB 3alaHHOHM KOHLEHTPALUX B GHITY U Ha
MTPOMU3BOJCTBE. Kpurnueckas OLICHKa
JIOCTOBEPHOCTH XUMHYECKOMH uHpOopManuu,
TIOCTYNAOIIEH U3 Pa3HBIX UCTOYHUKOB

YYEBHO-METO/JMYECKOE " MATEPHUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE ITPOI'PAMMBI YYEBHOI JAUCHUIJIUHBI

«XHUMUS»

OcBoenne nporpamMmer y4eOHOH nucuunmmuHbl  « XuMus NpearnonaraeT

HallM4ue B Npo(ecCHOHAIBHON 06pa30BaTeNbHOIN OpraHM3allH, pealu3yIoLei

obpa3oBarenbHyI0 iporpaMMy cpeaHero oOmero o6Gpa3oBaHWs B npenenax

ocoennss OIIOIT CITIO Ha Gase ocHOBHOrO obuwero obpa3oBanus, kabuHeTa

XHMHA ¢ jabopatopueii u naGopaHTckoit KOMHATOH, B KOTOPOM HMeeTcs

BO3MOXHOCTb 00€CNevnuTs CBOOOMHEI foctyn B MHTepHeT Bo BpeMs yyeGHOro

3aHSTHA U B IEpHOJ] BHEYUeOHOM esTeIbHOCTH obyuarommuxcsi.

[Tomemenne kabunera momkHO YIOBNETBOPATE TpeGoBanuaM CaHUTapHO-

IMHUACMHONIOrHYECKUX NpaBuil M HopMatuBoB (CanlIuH 2.4.2 No 178-02) u 6bITH

OCHALI€HO THUIIOBBIM 060pynoaaHHeM, YKa3aHHBIM B HACTOSIIHAX TpEGOBaHI/IHX, B

TOM HHCIIE CleNHalIu3MPOBAHHOW Y4eGHOM Mebenpio u CpeacTBaMu 0o0y4eHus,
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AIOCTATOYHBIMM  JUISL  BBINOJHEHUS TpeGOBaHMIT K YPOBHIO  ITOANOTOBKH
obyuarommxces.

B kabunere nomxuo 6BITH MyJIbTUMEIMHHOE 000pyn0BaHMe, IIOCPeICTBOM
KOTOPOTO  yYacTHHKH 00pa3oBaTebHOro fnporecca MOTYT NpocMaTpUBaTh

BH3YaNIbHYIO HH(OPMALIKIO TI0 XUMHH, CO3/aBaTh IIPE3CHTAINH, BUAEOMATEPHAIIBI

M T. 1.

B coctaB  yueGuo-merommueckoro  u MaTepHaIbHO-TEXHUYECKOTO
OCHallIEHUsl KaOMHeTa XUMHUH BXOJIAT:

* MHOTO()YHKIIHOHATBHBIH KOMITITEKC [IperoiaBarTe;is;

* HaTypajibHble OOBEKTBI, MOJEINH, npuOOpsl U HAaGOphl JUIY TOCTAHOBKH
ACMOHCTPALIHOHHOTO U YYEHUYECKOTIO 9KCIIEPUMEHTa;

* [ICYaTHBIC 1 S5KPaHHO-3BYKOBBIE CPE/CTBA 0OyYeHHS;

* CPE/ICTBA HOBBIX HH(OPMAIMOHHBIX TeXHOIOTHil;

* PCaKTHBBEI;

* IEPEIHH OCHOBHOH M [IOTIONHUTENBHOH yueGHOi JIUTEpaTypBhl;

* BCIIOMOraTesbHoe 000pyIoBaHue | HHCTPYKIIWH;

* OubMoTeuHBIH QoH.

B 6ubnuoreunsiii domg Bxomst Y4EOHMKH M  y4eOHO-MeTomHYecKHe
KoMIiekTel (YMK),pexoMennoBanuse mwiu JAONYILIEHHBIE IJIS WCIOJIB30BAHUS B
Mpo}ecCHOHaNTbHBIX o0pa3oBarejbHBIX OpraHu3alusXx, peau3yIoumx
obpasoBarenbHyI0 fporpamMmy - cpeirero obuiero o6pa3oBaHus B mpegenax
ocsoenust OITOIT CTIO Ha 6a3e ocHOBHOTO 061Iero obpazoBaHus.

bubnuoteunslit poun Moxer 65ITh oMONHEH XUMHYECKO# SHLUKIIONEIHel,
CIIPABOYHUKAMM, KHUT'aMH JIJI YTSHHS 110 XM,

B npouecce ocBoenus MPOrpaMMbl  y4eOHOH IUCHUIUTHHBL  « XUMHSD
CTYACHTBLI JOJDKHBI MMETh BO3MOXHOCTB JOCTYNa K 3JIEKTPOHHBIM y4eOHBIM
MarepuajiaM M0 XHMHUH, MMEIOIIUMCS B CBOGOIHOM noctyne B cetm MHTeprer

(3MEKTPOHHBIM KHHTaM, MpaKkTHKyMaM, TecTaMm, Matepuanam EI'D u np.).
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