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KOMIIETEHTHOCTHOTO MO/X0/1a:

-MCIIOJIb30BaHUE B 00pa30BaTEIbHOM IPOLIECCE AKTUBHBIX M HHTEPAKTUBHBIX (HOpPM
IPOBEACHUS 3aHATHH (KOMIBIOTEPHBIX CHUMYJSILIMM, JAEJIOBBIX W POJIEBBIX UIp, paszdbopa
KOHKPETHBIX CHUTYalMi, MCUXOJOIMYECKUX M HHBIX TPEHHHIOB, TPYNIOBBIX AUCKYCCHUH) B
COUYETaHUM C BHEAYIUTOPHOI paboTOii;

-BBIIIOJIHEHHE OOydaromMMHUCS JaO0OpaTOPHBIX M MPAKTUYECKUX 3aHATHH, BKIIOYas Kak
00s3aTEIbHBIE  KOMITOHEHT IMPAKTUYCCKUE 3aJaHud C HMCIIOJIb30BAHUCM IICPCOHAIBHBIX
KOMITbIOTEPOB

HOACHUTEJIBHAA 3ATIMCKA

[Iporpamma 00111€00pa30BaTEIBbHON yYESOHOr0 mpeaMera «XHUMHS» MpeaHa3HAuYCeHA IS
U3Y4eHUS XUMHUU B TpodeccHoHaANbHBIX oOpa3oBarTenbHbIX opranuzanusx CIIO, peamuzyrommx
00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oodiiero obpa3oBaHUs B MpelesiaX OCBOEHHUS IMPOTrpaMMBbI
noaroToBku crenuanuctoB cpeanero 3peHa CIIO (IIICC3 CIIO) na 6a3e OCHOBHOTO OOIIETO
00pa3oBaHus MPU MOATOTOBKE KBATU(PHUIIMPOBAHHBIX pa00OUMX, CIYKAIIUX, CHEIUATHCTOB CPEIHETO
3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuit PI'OC cpennero oOmiero o0pa3oBaHUA,
NPEeIbSBISEMBIX K CTPYKTYpE, COJEPKAHHUIO U pe3yibTaraM ydeOHOro mpenMera «XuMUs», B
COOTBETCTBUU C PeKOMEHIaNusMU 1O OpPraHU3alliy TOJTYYCHHS CPEIHETro 00Imero oOpa3oBaHHS B
mpelenax OCBOEHHUS 00pa30BaTENbHBIX MPOTPaMM CpEAHEro MpodecCHOHaIBLHOTO 00pa3oBaHUS Ha
0a3ze OCHOBHOro o00IIero oOpa3oBaHHMs C Y4YETOM TpeOOBaHUMN (QenepalbHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTaHAAPTOB W TONy4yaeMoil Tmpodeccud WIM CHEIHAIBHOCTH  CPEIHEro
npodeccuoHaibHOTO0 o0Opa3zoBanus (MUCcbMO JlemapTaMeHTa TOCyIapCTBEHHOW TOJUTHUKH B cdepe
HOATrOTOBKH pabounx Kaapos U JII1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

CopepxaHue MPOrpaMMbI «XUMUsD» HAMIPABJICHO Ha JIOCTIKEHUE CIIEAYIONIUX [ETICH:

- (¢hopMUpOBaHHE Y OOYyYAIONINXCS YMEHUSI OIEHUBATh 3HAYMMOCTh XHUMHUYECKOTO 3HAHUS IS
KQXK0T0 YCIIOBEKA;

- ¢dopMupOBaHHE Yy OOYYAIOMIMXCS IIEIOCTHOTO MPEACTAaBICHUS O MHPE U POIU XUMHUHU B
CO3/JaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUPA; yYMEHUS OOBICHATH OOBEKTHI U
IPOLECCHl OKPYXKAIOLIEH JEWCTBUTEIBHOCTH: MPUPOJHONW, COUMAIBHOM, KYJIBTYPHOW, TEXHUYECKON
CPEeJIbI, — UCTIOIB3YS JIJIS ITOT0 XUMHYECKUE 3HAHUS;

- pa3BUTHE Yy OOYYarOMIMXCS YMEHUH pa3iandaTh (PakThl U OICHKH, CPaBHHUBATh OIICHOYHBIC
BBIBOJIBI, BUJICTh MX CBSI3b C KPHUTEPHUSAMHU OIICHOK M CBSI3b KPUTEPUEB C ONPEICICHHON CUCTEMOM
HeHHOCTeH, GOPMYTUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;
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- nOpuoOpeTeHHEe OOYYAIOIIMMHUCSA OIBbITa Pa3HOOOpPa3HOH JEATEIBHOCTH, IIO3HAHHS U
CaMOTIO3HAHUS;, KJIIOYEBBIX HAaBBIKOB, MMCIOIIMX YHUBEPCAIbHOE 3HAYCHHE IS PA3IUYHBIX BUIOB
JIeATCILHOCTH (HABBIKOB PEIICHHS IMPOOJIEM, NMPUHATHS PCEIICHHMM, MOMCKA, aHajau3a U 00pabOTKH
nH(popMaIi, KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB H3MEPECHHH, COTPYJAHHYECTBa, OE30IACHOTO
oOpaleHus ¢ BeUIECTBAMH B MIOBCEITHEBHOM JKU3HM).

B mporpaMMmy BKIIOYEHO COJEp)KaHHE, HaINpaBleHHOE Ha (OPMHPOBAHHUE Y CTYJCHTOB
KOMIIETCHIIUY, HEoOXoauMbIX g kadecTBeHHOro ocBoenus IIIICC3 CIIO na 0a3e OCHOBHOTO
o01ero o0pa3oBaHus C MOJIYYCHHUEM CPEIHET0 00IIero oOpa3oBaHus;

MPOrpaMMBbl TIOJITOTOBKH KBaTHU(UIIMPOBAHHBIX Pab0OvMX, CIYyXallUX, TPOrpPaMMBbI TOJTOTOBKH
crienanucToB cpeanero 3seHa [ITCC3.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «XWUMMWSI»

[Iporpammay4eOHOro mpeamera «XUMUs» SBISCTCS OCHOBOW JUIS pa3padOTKU pabouyux
IporpamMMm, B KOTOPBIX MNpodecCHOHANIbHBIC 00pa30oBaTeIbHbIC OpraHU3allid, pPeaTu3yIoNlre
00pa3oBaTelIbHYI0 IIPOrpaMMy CpeJHero oodmero odpasoBanus B mpejaenax ocBoeHus IIIICC3 CIIO
Ha 0a3e OCHOBHOro o0Omero oOpa30BaHMs, YTOYHSIOT COJAEpXKaHWE YYeOHOro Marepuaa,
IIOCJICIOBATEILHOCTh €TI0 HM3YUCHHs, paclpelieicHue ydeOHBIX 4acoB, TEMAaTHKYy pedepaToB, BHJIBI
CaMOCTOSITENIbHBIX pa0OT, YYUTHIBAS CHEIMU(HUKY MPOrpaMM IOJATOTOBKH KBATH(PHUITUPOBAHHBIX
pabovmXx, CIIy)KaluX U CICIHATMCTOB CPEIHETO 3BEHA, OCBaMBaeMON MTPO(ECCHH WIIH CIEITUATBHOCTH.

[Iporpamma MOXKET HCIOJIB30BATHCA JAPYTUMH MPOo(eCcCHOHATBLHBIME  00pa30BaTeIbHBIMH
OpraHU3aIMsIMHU, PEaATU3YIOIMMUA 00pa30BaATEIbHYIO MPOrpPaMMy CPEIHEro o0Iero oopa3oBaHUs B
npeaenax ocsoenus [ITICC3 CITO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHus

MECTO YYEBHOI'O IIPEJIMETA B YYESHOM IIJIAHE

Y4eOHb1ii npeamer «XuMHs» SBISCTCS YYCOHBIM IMPEAMETOM IO BHIOOPY M3 00S3aTENbHOM
npenmMeTHoii obnactu «EctectBennbie Hayku» OI'OC cpeanero obimiero o0pa3oBaHusl.

B mpodeccnonanbHBIX 00pa30BaTENbHBIX OPraHU3ANMIX, PEATH3YIOMUX 00pa30BaTEIbHYIO
nmporpaMmmy cpenHero oomiero oopasosanus B npenenax ocsoeHus [IIICC3 CIIO na 6a3e 0CHOBHOTO
oOmero oOpa3oBaHus, yd4eOHOro mnpeamera «XUMHUS» H3ydaeTcs B 00IIeoOpa3oBaTEILHOM IUKIIC
[MIICC3 CIIO Ha ©6a3e OCHOBHOrO o0O0mIETO 00pa30BaHUSl C IMOJIYYEHHEM CpEIHEero oOIero
obpazosanus (IITICC3).

B yuebnpix mmanax I[IIICC3 wmecto yueOHOro TmpeaMera «XUMHUA» — B COCTaBe
o011eo0pa3oBaTeabHbIX JUCHUIUIMH 1O BbIOOpPY, (OpMUPYEMBIX U3 00S3aTEIbHBIX IMPEIMETHBIX
obnacreir ®I'OC cpennero obuiero obpazoBanus, ansa npodeccuii CIIO mwnu cneumansHocTeit CITO
COOTBETCTBYIOIIETO TPOuIst MpodheCcCHOHATHLHOTO 00pa30BaHUS.

PE3VJIbTATEI OCBOEHWA YUEBHOT'O ITPE/IMETA

OcBoeHue copepxaHus yueOHOro mpenmera «XHUMHA», OOECHEUMBACT JOCTH)KEHUE
00y4aroIuxcs CIeIyOIUX Pe3yIbTaTOB:
° JAUYHOCMHBIX.

- YyBCTBO I'OPJOCTH U YBAXXEHUS K UCTOPUU U JOCTHKEHHUSAM OTEUECTBEHHONU XUMUUYECKOU
HayKH; XMMUYECKH TpPaMOTHOE IOBEACHHE B MpPO(ecCHOHATBHOM NeATEeNbHOCTH U B OBITY HpH
0OpalleHnn ¢ XUMUYECKMMHU BEIIeCTBAMH, MaTeprallaMH U IpolLleccaMH;

- TOTOBHOCTb K MPOJOJIKEHHIO 00pa30BaHUs U MOBBIMICHUS KBaJM(UKAIMKU B N30paHHON
npodeCCHOHATIBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKMX KOMIETEHLUI B
3TOM;

- YMEHHUE HUCIOJIb30BaTh JOCTHKEHHSI COBPEMEHHOM XUMHUYECKON HAyKU U XUMHUYECKHUX
TEXHOJOTHI JJIi TOBBIIIEHUST COOCTBEHHOIO MHTEUIEKTYalbHOIO pa3BUTHS B  BBIOpPAHHOM
npodeccuoHaIbHOMN e TeTbHOCTH;

M MemanpedMemelx:

- HCIIOIb30BAHUE PA3JIMYHBIX BHJIOB II03HABATEIILHOW JACATEIBHOCTH W OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Onepanuil (IOCTaHOBKHU 3ajaud, (GOpMyIHpOBaHUS TUIIOTE3, aHAIM3a U CUHTE3a,
CpaBHEHMsI, OOOOIIEHHUs, CUCTEeMAaTU3alMH, BBIABICHUS MPUYMHHO-CIEICTBEHHBIX CBS3€H, MOMCKa
aHAJIOTOB, (OPMYJIUPOBAHUS BBIBOJIOB) JUISl PEILIEHUS MOCTaBICHHOMN 3aJa4i, IPUMEHEHHE OCHOBHBIX
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METO/IOB MO3HaHMs (HAOIIOEHHSI, HAYYHOTO 3KCIEPUMEHTA) JJISl U3YUYEHUS pa3IMYHBIX CTOPOH XH-
MHUYECKHMX OOBEKTOB M IIPOILECCOB, C KOTOPHIMU BO3HHMKAeT HEOOXOAMMOCTh CTAJIKWBATHCA B
npodeccnoHaabHO# chepe;

- UCIIOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB JUIS MOJIYUYEHUS XMUMHUYECKON HH(popMaluu,
YMEHHUE OIICHUTH €€ JIOCTOBEPHOCTh JUIS JAOCTHXKEHHS XOPOIIUX PE3YJIbTAaTOB B MPO(heCCHOHATBLHON
chepe;

* NPEOMEMHBIX:

- c(OpPMUPOBAHHOCTH MPEJCTABICHUNH O MECT€ XMMHUU B COBPEMEHHOW HAayYHOW KapTHUHE
MHUpa; MMOHMMaHUE DPOJIM XUMHU B (OPMHUPOBAHUU KpPyro3opa M (yHKIMOHAIBHOW TPaMOTHOCTU
YyeJioBeKa I PelleHus MPaKTHUECKUX 3ajay;

- BJIJICHHE OCHOBOIIOJIATAIOIIUMH XUMHUYECKUMHU TOHATHSIMH, TEOPHSIMH, 3aKOHAMH WU
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMUHOIOTHEH U CUMBOJIUKOM;

- BJIAJICHHE OCHOBHBIMH METOJaMU HAY4YHOTO TIIO3HAHUS, HCHOJb3YEMBIMH B XHUMHH:
HAOJIO/ICHUEM, OMNHMCAaHMEeM, HW3MEpPEHHEM, OHKCIEPUMEHTOM; YMEHUe o0padaTbiBaTh, OOBICHSTDH
pe3yJIbTaThl IPOBEACHHBIX OMBITOB U JENAaTh BHIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH METO/IbI
MO3HAHUS MPU PELICHUH NMPAKTUYECKUX 3a]1aY;

- c(OPMHPOBAHHOCTh YMEHHUS aBaTh KOJMYECTBEHHBIC OICHKH M IPOU3BOIAHMTH PACUETHI
0 XUMUYECKUM (POpMysiaM U ypaBHEHUSIM;

- BJIAJICHUE TMPAaBWJIAMH TEXHUKH O€30MacCHOCTH TIPU HCIOIB30BaHUM XUMHYECKUX
BEIIIECTB;

- c(OPMHPOBAHHOCTH COOCTBEHHOW IO3WIMHM IO OTHOWICHHIO K XMMHUYECKOH HH(Op-
MaIlliH, TOJTy9aeMOU U3 Pa3HbIX UCTOYHUKOB.

ECTECTBEHHO-HAYYHBIN [TPO®UJIIb [TPOGECCUOHAIBHOI'O OBPA3OBAHIA

COAEPXAHUWE YYEBHOTI'O INTPEJAMETA

Beenenue
Hay4Hble MeTO/IbI IO3HAHUS BEUIECTB U XUMUYECKUX SBJICHUH. POJIb SKCIIEpUMEHTA U TEOPUH B
xuMuU. 3HadeHue xumuu npu ocBoeHuu mpodeccuit CIIO u cnenmansuocteit CIIO ecTecTBeHHO-
HAYYHOTO NMPOdUIIst MPodhECCHOHATLHOTO 00pa30BaHMSL.

1. Oprannyeckasi Xumus

1.1 IIpeomem opeanuueckoi Xumuu.
Teopusi cmpoenust OpeaHu4eckux coeOuHeHull

[Tpenmer opranndeckoit xumuu. IToHsATHE 06 OpraHMYECKOM BEIIECTBE U OPraHUYECKON XUMUU.
Kpatkuii ouepk ucTopuu pa3BuTusi opranndeckoi XxuMuu. Buranusm u ero kpymenue. OcoO0eHHOCTH
CTPOEHMS OPraHNYECKUX coelnHeHui. KpyroBopot yriepona B npupoze.

Teopust crpoenus opranuueckux coeauHeHuil A. M. byrtneposa. Ilpeamochuiku co3gaHus
Teopuu cTpoeHus. OCHOBHBIE MTOJIOKEHUS Teopuu cTpoeHust A. M. byrnepoBa. XuMHUeCcKoe CTpOEHHE
U CBOMCTBa opraHudeckux BemiecTB. [loHsTue 00 m3zomepun. CrocoObl OTOOPAaXKEHUS CTPOECHUS
Monekyisl (popmyinel, Monenun). 3Hayenue Teopun A. M. ByrtinepoBa ansi pa3BUTHS OpraHHMYECKON
XUMHUH U XUMUYECKHUX MPOTHO30B.

Crpoenue atoma yriepoja. JJIeKTPOHHOE 00JIako U OpOUTalb, S- U P-OpOUTAIN. DIEKTPOHHbIE
U JIEKTPOHHO-Tpaduueckue (HopMysbl aTOMa yriepoja B OCHOBHOM M BO30YKJIECHHOM COCTOSHHUSX.
KoBanenTHast xumMHuueckas CBs3b U ee Kiaccu(uKalus 1o crnocody rnepekpbiBaHus opouTanet (cT- u
n-cBsi3u). [lonarue rubpuanszanuu. Pa3nuunbie TUNBl rubpuan3anui 1 GopMa aTOMHBIX OpOUTaNeH,
B3aMMHOE OTTAJKMBaHHWE THUOPUIHBIX OpOMTaIe W UX pAcHoO)KEHHE B MPOCTPAHCTBE B
COOTBETCTBUM C MHHMMYMOM O3HEpruu. I'eomeTpuss MOJIEKyNl BEIIeCTB, OOpa30BaHHBIX aTOMaMH
yriiepojia B pa3InYHbIX COCTOSIHUSAX THOPHIU3AIINH.

Knaccudukanus oprannyeckux coennHeHuit. Kiaccudukanuss opraHM4eckMx BEIIECTB B
3aBHCUMOCTH OT CTpoeHus yriepoaHoil nenu. [lonstue dynkuuonansHol rpynmsl. Kiaccudukarms
OpPraHMYECKUX BEIIECTB MO TUIY (PYHKIIMOHAIBHOMN IPYIIIBL.
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OcCHOBBI HOMEHKIIATyphl OPTaHMYECKUX BEIIECTB. TpuBUaNbHBIC Ha3BaHUS. PamuoHanbHAS
HOMEHKJIaTypa kak npemmectBeHHua HomeHnkinatypsl IUPAC. Homenknarypa IUPAC: npuammms
0o0pa3oBaHuUs Ha3BaHHH, CTAPUIMHCTBO (YHKIMOHAJIBHBIX TPYIMI, WX OOO3HAYEHHE B MpEePHUKCaX U
cy(pdukcax Ha3BaHMI OPraHUYECKUX BELIECTB.

Tunel XUMHYECKHX CBS3€M B OPTraHUYECKUX COCAMHEHUAX M CIOCOOBI WX pa3phiBa.
Knaccudukanus KOBaJeHTHBIX CBA3€H IO 3JIEKTPOOTPULIATEIILHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
MEePEeKPBIBAaHUS OpOUTANICH, KPATHOCTH, MEXaHU3My oOpa3oBanwusi. CBS3b IPUPOJIbI XUMUYECKOU CBSI3U
C THUIOM KPHUCTAJUIMUECKON peIIeTKH BellecTBa M ero (usnMueckuMu cBoiicTBamMu. Pa3pbiB
XUMHYECKOH CBSI3M Kak Tporecc, OOpaTHbIi ee oOpa3zoBaHuto. [o-MonuTHUECKHU U
TeTepOIMTUYECKUI Pa3pbIBbl CBS3EH, MX COMOCTaBICHHE C OOMEHHBIM U JIOHOPHO-aKIIENTOPHBIM
MeXaHu3MaMH ux obpa3oBanus. [loHsTHE CBOOOHOTO paauKana, HyKJIeOoDHILHON U 3JIEKTPOUITHHON
YaCTHUIIBI.

Kiaccudukanus peakiuii B opranuueckoi Xumuu. [ToHATHE 0 TUIAX U MEXaHU3MaX PCaKlHid B
oprannueckoil xumun. CyOcTpat u pearent. Knaccudukanus peakuuil Mo U3MEHEHHUIO B CTPYKType
cyOcTpara (NpUCOCOWHEHHE, OTIICIUICHWEe, 3aMelIeHUue, HW30MepHu3allds) H THUIy pearcHra
(pamuKkaiabpHble, HyKIcOopHIbHBIC, dJeKTpoduibHbIe). Peakumu mnpucoeauunenus (A, Ag),
snmmvunupoBanus (E), 3amemienust (Sg, Sy, Sg), n3omepuzamyu. PasHOBUIHOCTH pEaKIMi KasKIOTO
TUMA: TUAPUPOBAHUE M ICTUIPUPOBAHHE, T'aJIOTEHUPOBAHUE M JETAIOIC€HUPOBAHHE, TUApATALUS U
JIerujaparanus, THAPO- TaJOreHUPOBAaHUE U JICTUAPOTAIOTCHUPOBAHHE, IOJIUMEpHU3aLUi U
MOJIMKOHACHCALINA, MeperpynnupoBka. OCOOEHHOCTH OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA B
OPraHU4eCKON XUMHH.

CoBpeMeHHbIE MPECTABICHUS 0 XUMUYECKOM CTPOCHUH OPraHUYE€CKHUX BEIIECTB.

OcHOBHbBIE HampaBjieHUs pa3BuTHs Teopuu crtpoeHus A. M. BbyrnepoBa. M3omepusi opra-
HUYECKMX BellecTB M ee Buabl. CTPYKTypHas HM30MEpHs: MEXKJIaccoBas, YIIIEPOJHOTO CKeJeTa,
MOJIOKCHUST KpPAaTHOW CBS3M W (PYHKIHMOHAIBHOH Tpymmbl. [IpocTpaHCTBEHHAas HW30MEpUS:
reoMerpuueckas u ontudeckas. lloHsrtue acummerpudeckoro IeHTpa. buonoruueckoe 3HaueHUE
ONTHUYECKON wu3oMepun. B3auMHOe BIMSHME aTOMOB B MOJEKYJlIaX OPraHUYECKUX BEIIECTB.
OnekTpoHHbIe 3 (EKTbl aTOMOB M ATOMHBIX TPYII B OPraHUYECKUX MoJeKynax. VHIyKIIMOHHBIHI
3 GHEKT, TMOJOKHUTEIBHBI M OTPHUIATENBHBIA, €ro ocoOeHHOCTH. MeszomepHbd dddekt (3hdexT
COTIPSDKEHHMS ), €T0 OCOOCHHOCTH.

Jlemoncmpayuu

Konnexkuuu opraHuyeckux BemiecTB (B TOM UHWCIE JEKApPCTBEHHBIX MpPENapaTroB, KpacHTENei),
MaTepuaioB (MPUPOJHBIX M CUHTETUUECKHX KaydyKOB, IJIACTMAcC M BOJIOKOH) M W3JIETUN U3 HUX
(HUTeH, TKaHEH, OTIETOYHBIX MaTEPHAIIOB).

Mogenu monekyn CHy, CoHg, CoHa, CsHg, CH3OH — mapoctepsxkneBbie 1 00beMHBIe. Moenu
OTTaJIKWBaHUS THOPUAHBIX OpOUTAIel C OMOIIBIO BO3IYIIHBIX IIAPOB.

B3aumoneiicTBre HaTpus ¢ ITAHOJIOM M OTCYTCTBHE B3aUMOJICUCTBUS C JUITHIIOBBIM 3(QUPOM.

OneITHI, TOATBEpXKIAIONINE HaMUyue (YHKIMOHAIBHBIX TPYNI Y COCIWHEHUH pa3IMdHbIX
KJIACCOB.

JlabopamopHnulii onvim

W3roroBnenne Mopened MOJEKYJI — NPEACTaBUTENECH PpPA3IHYHBIX KIJIACCOB OPraHUYECKHX
COCIMHEHMI.

HpaKl’}’ZMIlECKue 3AHAMUA.

OGHapyxeHue yriepojia 1 BOA0pOIa B OPTaHHYECKOM COSTUHEHUH.

Oo6napy>xenue ranoreHoB (mpoda beinpiiTeitna).

1.2. IIpedenvruie yeneso000pooul

['omonornueckuit psn  ankaHoB. [lonstue 06 yrieBomopongax. OcoOEHHOCTH CTPOEHUs
IpeJlebHBIX YTIEBOIOPOAOB. AJKaHbI KaK MPEACTaBUTEIH MPEAEbHBIX yIIIeBOJOPOIOB.

ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBl ME€TaHa M JpYyrux ankaHoB. [o-
MOJIOTUYECKUH psl U u3omepus napadguHoB. HopmaiibHOE U pa3BETBICHHOE CTPOEHUE YIIIEPOTHON



nenu. HoMeHknatypa ajikaHOB U alIKMJIbHBIX 3aMecTuteniei. Gu3nueckue CBOMCTBA alIKaHOB. AJIKAHbI
B IIPUPOJIE.

XHMHYECKUE CBOMCTBA ajKaHOB. Peakinmm Sgr-Tuna: raimorenmpoBanue (padorer H. H.
CemenoBa), HutpoBanue o KonoBanoBy. MexaHu3M peaklMy XJIOPUPOBAaHUS ajika- HOB. Peakuuu
JIETUIPUPOBAHUS, TOPEHUSA, KATAJTUTUUYECKOTO OKHCICHUS ajJKaHOB. KpEeKHHI ajlkaHOB, pa3JIMYHbIC
BUJIbl KPEKHUHIa, IPUMEHEHUE B MPOMBILUIEHHOCTU. [Inposin3 u KOHBepCcUs MeTaHa, U30MEpU3aLMs
AJIKaHOB.

[Ipumenenue u cmocoObl monydeHus ankaHoB. OOnactu npuMeHeHus ankaHoB. llpo-
MBIIUICHHBIE CIIOCOOBI TOJIYYEHHUS AQJIKAHOB: IMOJyYEHHWE W3 TMPUPOTHBIX HMCTOYHUKOB, KPEKUHT
napauHOB, MOJIyYeHUE CHUHTETHUYECKOro OeH3uHa, Ta3uduKauus yris, THMIPUPOBaHUE aATKAHOB.
JlaboparopHble CIOCOOBI MOJIYYCHHUs ANIKAaHOB: CHHTE3 Bropma, Jekap-OOKCHIMPOBAaHWE, THUIPOIIH3
KapOu1a alfOMUHHSL.

[{uxnoankanpl. ["'oMoJOTHYECKHI P U HOMCHKJIATypa IMKJIOAJIKaHOB, WX 001mas (opmyia.
[lonsiTHe O HampspKEHMHM LUKIIA. M30MepHsl LMKIIOAIKAaHOB: MEXKIACCOBAas, YIJIEPOJHOIO CKEJeTa,
reoMmerpruueckas. [lomydenune u Qu3MYECKHe CBOWCTBA IMKJIOATKA- HOB. XWUMHYECKHE CBONCTBA
nukioankaHoB. Crenuduka CBOMCTB [HMKJIOAIKAHOB C MallbIM pa3MepoM Iukia. Peakuuun
MIPUCOENHEHUS U PAJUKAIBHOTO 3aMELICHUS.

Jlemoncmpayuu

Mogenu MOJIEKyYJI METaHa, IPYTUX aJIKAaHOB, PA3JIMYHBIX KOH(POPMAIIMI IIUKIOTEKCaHA.

PactBopenue napadrna B OeH3UHE U UCIIAPEHUE PACTBOPUTENS U3 CMECH.

[TnaBienne napaduHa U €ro OTHOMIEHUE K BOJIE (PACTBOPUMOCTD, TUIOTHOCTh, CMAaYHBAHHE).

Pa3nenennie cMecu 6€H3MH — BOJIa C TOMOIIBIO AETUTEIBHON BOPOHKH.

['openue MmeraHa, mponaH-OyTaHOBOW cMmecH, mapaduHa B YCIOBUSX HM30BITKA W HEJIOCTaTKa
KHCIJIOPOJa.

B3pbIB cMecu MeTaHa ¢ BO3AYXOM U XJIOPOM.

BoccranoBneHne OKCHUIOB TSXKENBIX METANIOB HapaduHOM.

OTHO1ICHUE IIUKIIOTeKCaHa K OpOMHOM BOJIE M paCTBOPY NepMaHTaHaTa Kajusl.

Jlabopamophwie onvimvi

N3roroBnenune Mojieaeil MOJIEKYJ aJIKaHOB U T'aJIOT€HAJIKAHOB.

Nsrorosnenne mapapuHUpOBaHHOW Oymaru, HUCHBITAHHE €€ CBOMCTB: OTHOIICHHS K BOJE U
KUpam.

OOGHapyKeHue BOJIbI, CaXKH, YTIICKUCIIOTO Ta3a B MPOIYKTaX TOPEHUS CBEYH.

O3HakoMJIEHHE CO CBOMCTBAMM TBEPABIX MapadUHOB: IJIABICHHUEM, PaCTBOPUMOCTHIO B BOJE U
OPTaHWYECKUX PACTBOPHUTENAX, XUMHUYECKOW MHEPTHOCTHIO (OTCYTCTBHEM B3aWMOJICUCTBHUS C

6pOMHOI>'I BOI[OfI, pacTBOpamMu I€pMaHradHaTta Kajius, THAPOKCUAa HATPUS U CCpHOP’I KI/ICJIOTBI).
Hpaxmuttec;coe 3anAamue

HOJ'IyLIeHI/IC METaHa U U3YUYCHHUEC €TO CBOMCTB: ropcHus, OTHOIICHHUSA K 6p0MHOI>i BOAC U PaCTBOPY
IepMaHraHaTa Kajius.

1.3. Omunenosvle u OueHogvle y21e6000p00bl

'omonornyeckuii psig aJKEHOB. ODJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
STWJIEHA W alKeHoB. ['omonoruueckuid psa v obmas (opmyrna ankeHoB. M3oMmepusi ATHIEHOBBIX
YIJIEBOAOPOAOB: MEXKKIIACCOBAs, YIIEPOJIHOIO CKEJIETa, MOJIOKEHUS KPaTHOM CBS3H, T€OMETPUUYECKAs.
Oco0CHHOCTH HOMEHKJIATYyphl ASTHUJICHOBBIX YIJIEBOJOPOJIOB, HA3BAHHS BAXKHEWIIMX pPaUKAJIOB.
Pu3nyecKue CBOKCTBA ATKEHOB.

XUMHYECKUE CBOICTBA aJIKEHOB.DJIEKTPOPUIBbHBIM XapakTep peakluid, CKIOHHOCTh K peaklusIM
MIPUCOCAMHEHUS, OKHUCIEHHUs, MoauMepusauuu. IlpaBuno MapKOBHHKOBA M €ro 3JIEKTPOHHOE
obocHoBaHue. Peakmuu rajgoreHUpoOBaHUS, THUAPOTATOTSHUPOBAHUS, THUAPATAINH, THAPUPOBAHUS.
Mexanusm Ag-peakuuid. llonstue o peakuusx nonumepusanuu. ['openue ankeHoB. Peakuuun
OKHCTICHUS B MSTKHX W JKECTKUX ycioBusiX. Peakmusi Barnepa m ee 3HaueHue it OOHApy>KECHHS
HETIPEIENbHBIX YIIE€BOI0POAOB, MOJIYYEHUS [TIUKOJIEH.

[Ipumenenne ©u CHocoOBl TOJMyYEHUsS] aJIKEHOB. M CIOIb30BaHME BBICOKOW PEAKIIMOHHOU
CIIOCOOHOCTH QJIKEHOB B XHMHUYECKOH MPOMBINUICHHOCTH. [IprMeHeHue »THIieHa W MPOIMUIICHA.



[IpoMpbIneHHBIE CIOCOOBI TOTYYSHHs alKeHOB. Peakiuu JeTruApUpOBaHUS U KPEKUHTA AIKEHOB.
JlaGopaTopHbIe CIOCOOBI MOTYyYEHHUS aTKEHOB.

Ankanuensl. [loHsTHE W KiIaccUUKAIMsS UEHOBBIX YIJIEBOJOPOIOB IO B3aUMHOMY pac-
MOJIOXKEHUIO KpaTHBIX CBsized B Mosiekyne. OCOOCHHOCTH 3JEKTPOHHOTO W IMPOCTPAHCTBEHHOTO
CTPOCHHUS CONMPSKEHHBIX JuEeHOB. [loHsATHE O M-3JeKTpOHHOM cucrteMe. HomeHkaTypa IMEHOBBIX
yrieBoaopoaoB. OCOOCHHOCTH XMMHYECKHUX CBOWCTB COIPSDKEHHBIX JHEHOB KaK CIEACTBHE HX
AJICKTPOHHOr0 cTpocHMs. Peaknum 1,4-ipucoenunenus. I[lomumepusanms jgueHoB. CriocoObl
MOJTYYCHHS JUCHOBBIX yriieBoa0po10B: padoTel C.B.JIebenena, nerunpupoBaHue akaHOB.

OCHOBHbBIE TOHSATHS XWMHUHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHH (Ha NIpUMEpe MPOAYKTOB
MOJIMMEPU3AIMN AJIKCHOB, aJKaJWEeHOB U MX TaJOTCHIPOU3BOAHBIX). MOHOMEp, MOJUMEp, PeaKIus
MOJIMMEPU3AIMU, CTENEeHb MOJMMEPU3AIMU, CTPYKTYpHOE 3BEHO. THUIBl MOJUMEPHBIX IIEMei:
JUHEHHBIE, DPa3BETBIICHHBIC, CIIUTHIC. [IOHATHE O CTepeoperyIsap-HeIX moaumepax. llomumepsr
TEPMOILIACTUYHBIE U TepMOpeakTuBHbIC. [IpeacTaBienue o miactMaccax u anacromepax. [lonustunen
BBICOKOTO M HM3KOI'O JIaBJICHHUs, €r0 CBOMCTBa M npuMeHenue. Karamusaropsl I{urnepa — Harra.
[MomumnponuneH, ero NpUMEHEHHWE W CBOHCTBA. [l ajoreHcoiepalime TMOJIUMEphl: TeQIIOH,
noymBUHWIXJIOpUI. Kayuykn HatypanbHbIM U cuHTeTHYeckue. ComonmmMepsl (0yTaaueHCTUPOIbHBIN
Kay4yK). BynkaHuzamus kaydyka, pe3uHa U 500HHT.

Jlemoncmpayuu

Mogenu MoJeKyn CTPYKTYPHBIX W IPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB M aJKAJMCHOB.
Konnekmnusa «Kaydyk u pe3uHay.

Henonmumepusanus kayuyyka. CrymieHwe MIEYHOIO COKa KaydyKOHOCOB (MoJiodasi, OJy-
BaHUYHUKOB, (puKyca).

Jlabopamopnbvle onvimeol

OOHapyKeHHe HelPpeACIIbHBIX COCIMHCHUI B KEPOCHHE, CKUIHIape.

O3HakoMiIeHHE C 00pa3laMu MOTUATUIICHA U TTOJIUIIPOTHIICHA.

Pacnio3naBanue 06pa3u013 AaJIKaHOB M aJIKCHOB.
Hpaxmuuecxue 3AHAMUA

[Tonyuenue aTuiieHa JeTUApaTallUEe STUIIOBOTO CUPTA.

B3anMopeiicTBre aTHIIeHa ¢ OPOMHOM BOJIOM, pAaCTBOPOM IepMaHTaHaTa KajIusl.

CpaBHeHHME TIJIaMEHU STUJIEHA C TUIAMEHEM IMPEACNIbHBIX YIIeBOJOPOAOB (MeTaHa, MpOIaH-
OyTaHOBOW CMECH).

1.4. Ayemunenoswvie yeneeo0opoovl

I'omonornyeckuii psii aIKMHOB. DIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHUE AalleTHIIEHA U
IpYruX alKuHOB. ['oMosiorudeckuii psa u odmas Gopmyna ankuHoB. HoMeHKIaTypa aneTuaeHOBBIX
YIJIEBOAOPOAOB. MI30MeEpUS MEKKIACCOBAsI, YIIIEPOJIHOIO CKEJIETA, IOJI0KEHUSI KPATHON CBSI3H.

XUMHYECKUE CBOMCTBA U MpPHUMEHEHUE aTKHUHOB. OCOOCHHOCTH PEaKIUid MPHUCOCTUHEHUS TI0
TPOMHOU yraepoa-yriaepoaHoil csazu. Peaknus Kydeposa. [IpaBuino MapkoBHHKOBA TPUMEHUTEIBHO
K anetrwieHam. [1oBMKHOCTE aToMa BOIOpo/ia (KUCIOTHBIE CBOMCTBA aIKUHOB). OKUCIIEHUE aTKUHOB.
Peakuus 3enuHckoro. [IppumeHneHne aneTuaeHoBbIX yriaeBoAopoa0B. [lonuBuHuanerar.

[Tonryuenue ankuHoB. [Tomyuenue aneTuaeHa NUPOIU30M METaHa U KapOUTHBIM METO/I0M.

Jlemoncmpayuu

Mopenu MOEKyIIbI alleTUIeHa U IPYTUX aJIKHHOB.

[Tomy4yenue anerusieHa u3 kapOuga KajabIus, O3HAKOMJICHUE ¢ (U3HUYECKUMU M XUMUYECKUMHU
CBOMCTBaMH aleTUJICHAa: PACTBOPHUMOCTBHIO B BOJE, TOPEHUEM, B3aUMOJACHCTBHEM ¢ OpPOMHON BOJIOM,
pacTBOpoM MepMaHraHnata kanus, coyisimu meau (1) u cepedpa.

JlabopamopHnulii onvim

N3roroBienue Moaenei MOJIEKYJ alKMHOB, UX U30MEPOB.

1.5. Apomamuueckue yeneeo0opooul

I'omonornyecknii psg apeHoB. beH301 Kak IMpeACTaBUTENb apeHOB. Pa3BuTHe npeacTaBieHui o
cTpoenuu Oenzona. CoBpeMeHHbIE MPEACTaBICHUs 00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHUU
6en3ona. OOpa3oBaHUEe apoMaTUYEeCKOM M-cucTeMbl. ['omMonoru GeH3ona, uX HOMEHKJIATypa, o0Iuas



dopmymna. HomeHknmaTypa UIsi AM3aMEIICHHBIX MPOU3BOAHBIX O€H30i1a: opmo-, Mmema-, Tapa-
pacnojyioxkeHue 3aMmectuTeneil. Pu3ndyeckre CBOMCTBa apeHOB.

XUMUYECKHE CBOWMCTBA apeHoB. [lpuMmepbl peakuuid  JIEKTPOPHILHOTO  3aMEIICHHUS:
raJIorTeHUpOBaHus, ankuiaupoBanus (kartanuzatopel Dpupenss — Kpadrca), HuTpoBaHus,
cynbdupoBaHus. Peakiuu TruIpUpOBaHUS M TNPHUCOEAMHEHHs Xiopa K Oenzony. OcobeHHOCTH
XUMHYECKHX CBOWCTB TOMOJIOroB OeH30sia. B3auMHOe BiMSHHE aTOMOB Ha MpPHUMEpPE TOMOJIOIOB
apeHoB. OpueHTaIus B peakusx eKTpodibHOTo 3amenienus. Opuenrantsilu llpona.

[Ipumenenue u mnoay4deHue apeHoB. [IpuposHbIe HCTOUYHUKU apOMATHUYECKHUX YTIIEBOJOPOIOB.
Apomaruzanys ajJKkaHOB U LUKJIOAIKAaHOB. AJIKMJIMPOBAaHKE OEH3071a.

Jlemoucmpayuu

[lapocTepkHEBbIE M 0OBEMHBIE MOICTH MOJIEKYJT OEH30J1a M €r0 TOMOJIOTOB.

Pa3nenenuie cMecu 6€H301 — BOJIa C MOMOIIBIO JIEIUTEIHHON BOPOHKHU.

PacTBopsitomas cnocoOHOCTh OeH307a (IKCTPAKIMSA OPTaHUIECKUX U HEOPraHUYECKUX BEUIECTB
OCEH30JI0M U3 BOJHOIO pacTBOpa MojAa, KpacuTelel; pacTBOpeHHe B O€H30Je BEIIECTB,
TPYAHOPACTBOPUMBIX B BOJIE (CEePhI, OCH30MHOMN KUCIIOTHI).

I'openue 6eH3omna.

OtHomieHue 6eH30i1a K OpOMHOM BOJIE, paCTBOPY IMEpMaHraHaTa Kajlus.

[Toryuenue HUTpOOEH307A.

OznakomiieHHEe C (U3MYECKUMH CBOWCTBAMH apOMAaTHYECKUX  YIJIEBOJOPOJOB C  HC-
nosib30BaHueM pactBoputens «ConbBeHT». M3roToBieHre U UCHOIB30BaHUE MPOCTEiiiero npudbopa
TUTSE XpoMaTorpadum.

[Tomyuenue GeH3051a NekapOOKCUIUpPOBaHUEM OeH30MHON KuchoThl. [lomydenue u paccioeHue
aMynbcuu OeH3ona ¢ Bojoil. OTHomeHne 0eH3oia K OpOMHOMN BOJIE M PacTBOPY NEpMaHTaHaTa KaJIusl.

1.6. Ilpupoonvie ucmounuxu yeneeo0opooos

Hedrts. Haxoxnmenue B mnpupoge, cocraB W (PU3NYECKUE CBOWCTBA HEPTH. TOIUTUBHO-
sHepreTudeckoe 3HadeHue HedTu. [IpombinuienHas nepepabotka HedTH. Pektudukamus HedTH,
OCHOBHBIC (DpaKIMK €€ pa3leICHHsI, HX HCIOJIb30BaHWEe. BropuyHas nepepaboTka HeTEmpoyKTOB.
PexTtudukanus Mazyta npu yMeHbIIEHHOM AaBieHud. Kpekunr HedrenpoaykToB. PasnuuHbie BUIBI
kpekunara, paborel B. I'. IllyxoBa. M3omepm3amms ankaHOB. AJKHIMPOBAHUE HEIPEICTbHBIX
yraeBonopoaoB. Pudopmunr HedrenpomykToB. KadecTBo aBTOMOOMIBHOTO TOIUHBa. OKTaHOBOE
YHUCJIO.

[Tpuponnblil u monyTHBIN HeTsIHOM Ta3bl. CpaBHEHUE COCTaBa MPUPOTHOTO U MOMYTHOTO Ta30B,
UX MPAKTUYECKOE UCIOIb30BaHUE.

Kamennsiit yrons. OCHOBHBIE HaIlpaBJIEHHUs HUCIOJIb30BaHUA KameHHOro yriisa. KokcoBaHue
KAMEHHOTO YIJIS, Ba)XXHEHIIME TMPOAYKTHI 3TOrO0 MpOLEecca: KOKC, KaMEHHOYIOJIbHAas CMOJa,
HajcMolibHas Boga. CoenuHeHus, BBIIEISEMbIE U3 KaMEHHOYTOJIbHOM cMoOybl.  [IpoayKThi,
MOJIy4aeMble U3 HaJICMOJIbHON BOJBI.

DKOJIOTHYECKUE aCTIEKThI JOOBIUU, IEPEPAOOTKU U UCIIONH30BAHUS TOPIOYUX UCKOTTACMBIX.

Jlemoncmpayuu

Komnexnuns «IpupogHeie HCTOYHUKH YTIIEBOJOPOIOBY.

CpaBHeHue MpoIieccoB TopeHust HehTH U MPUPOTHOTO Trasa.

OO6pa3oBanue HePTIHOM IJIEHKH HA TTOBEPXHOCTH BOJIBI.

Karanutnueckuii KpeKuHT napaduHa (Uil KEpOCHHA).

Jlabopamopnuvle onvimol

Onpenenenue HaTMUKS HETIPEAETbHBIX YIJIEBOIOPOIOB B OCH3UHE U KEPOCHHE.
PactBopuMOCTbh pa3inyHbIX He(PTENpOoAYKTOB (O€H3MHA, KEPOCHHA, IU3EIbHOIO TOIUIMBA,
BaszenuHa, napaduHa) Ipyr B pyTe.

1.7. TuopoxcunvHvle coeouneHus

Crpoenue u knaccudukanus cnuproB. Kinaccudukanus CoupToB MO THIY YIIEBOJOPOIHOTO
paaukana, 4UCiay TMAPOKCHIIBHBIX IPYIIl M THUILy aTOMa YIiepoJa, CBA3aHHOIO C THAPOKCUIIBHON



TPYIION. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE THAPOKCUIILHOM rpymibl. BiusHue crpoeHus
CIIUPTOB HA WX (pU3MUYECKHE CBOWMCTBA. MEXMONCKYJISIpHAsT BOJOPOIHAS CBS3h. | OMOJIOTMUECKUH PsJT
IpeaeNbHBIX 0JIHOATOMHBIX CIIUPTOB. M30MepHs 1 HOMEHKIIaTypa alKaHOJIOB, UX 00mas GpopmyIa.

XUMHYECKHE CBOWCTBA alIkaHOJOB. PeaklMoHHas CIOCOOHOCTh MPENENbHBIX OJHOATOMHBIX
cnupToB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKUX U HEOPTraHUYECKUX COCTUHEHUH,
conepxkamux OH-rpynmy: kucinot, ocCHOBaHUM, aM(pOTEPHBIX COeTUHEHH (BO/bI, CIUPTOB). Peakiuu,
MOATBEPKIAIOIINE KUCIOTHBIE CBOMCTBA CIIUPTOB. Peakuuu 3aMelIeHUs TMAPOKCHIIBHOW TPYIIIBL.
MexMonekynsipHast Jerujparanus CIOUPTOB, YCIOBHs 00pazoBaHus HPOCTBIX 3(hupoB. CroKHBIE
3GUpPBl HEOPraHWYECKUX ¢ OPraHUYEeCKUX KHCIOT, peakuuu dtepudukanuu. OKHCICHUE W
OKHCIIUTEIBHOE IETUAPUPOBAHUE CITUPTOB.

Crioco0b!I Toy4eHus: coupToB. ['MAPOIM3 TaloreHankaHoB. [ uapaTanus ajakeHOB, YCIOBHS ee
npoBeneHus. BoccraHoBieHrne KapOOHUIBHBIX COEIUHEHUH.

OtpenpHble NPEACTaBUTENM AJIKAHOJIOB. MeTaHOoJ, €ro MPOMBIIJIEHHOE TMOIY4YeHHE U
IPUMEHEHUE B MPOMBIIIIEHHOCTU. buonornyeckoe neictBue mertanona. Crnenuduueckue crocoobl
IIOJIY4EHUS ITWIOBOIO criupra. GU3HOIOrH4eCKOe IEUCTBUE 3TAaHOJIA.

MHoroatomublie crupThl. M30Mepusi 1 HOMEHKJIATypa MPEACTaBUTENEN BYX- U TPEXAaTOMHBIX
cnupToB. OCOOCHHOCTM XUMHUYECKMX CBOWCTB MHOTOAaTOMHBIX CIUPTOB, HMX Ka4eCTBEHHOE
oOHapyxenue. OTIenbHbIE MPEACTABUTENH: ATHICHTIUKONb, TIUIEPUH, CHOCOOBI HMX MOJY4EHHUS,
MPaKTUYECKOe TPUMEHEHHE.

®eHon. DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue ¢eHona. B3aumHoe BiusHHE apo-
MaTHYECKOT0 KOJIbIIA U THAPOKCUIILHOM TPYIIIIHL.

XuMuyeckue cBoiicTBa (peHoma kak (yHKIUS €ro XHMHUYECKOro cTpoeHus. bpommupoBa-Hue
¢denona (KauecTBEHHAs PEaKivs), HUTPOBaHUE (MMMKPUHOBAs KUCJIOTA, €€ CBOMCTBA M MPUMEHEHUE).
OO0pa3oBaHre OKpaIIeHHBIX KOMIIJIEKCOB C HOHOM Fe’+. [Ipumenenue ¢enona. [lonyuenue denona B
MPOMBIIIUICHHOCTH.

Jlemoncmpayuu

Moienu MoKy CIUPTOB U (HEHOJIOB.

PacTBoprMOCTH B BOJIE aJIKAHOJIOB, ATHJICHTTIUKOJIS, TNIHLIEpUHA, (heHoa.

CpaBHEHHE CKOPOCTH B3aUMOJCHCTBUS HATPHUA C OTAHOJIOM, TIIPOMAHOJIOM-2, 2-METHII-
MIPOMAHOJIOM-2, TJINLIEPUHOM.

[Tosryuenue OpomaTaHa U3 ITAHOINA.

BritecHenue ¢enona u3 eHonATa HaTpUs YroJbHON KUCIOTOH.

Peaxnus genomna ¢ hopmanbaeruaom.

KauecTtBeHHbBIE peakiiy Ha (HhEHOII.

3aBUCHUMOCTH pacTBOPUMOCTH (PEHOIIA B BOJE OT TEMIIEPATYPBHI.

B3aumoneiicTBue (eHoIa ¢ paCTBOPOM ILETOYUH.

PacnioznaBanue pactBopoB (peHonsiTa HaTpust M KapOoHaTta HaTpus (0apOOTaXk BBLABIXAEMOTO
BO3/1yXa UM JEHCTBUE CUIIbHOM KUCIIOTHI).

PacnioznaBaHne BOAHBIX pacTBOPOB (peHOIA U TIIULEPUHA.

Jlabopamopnvle onvimeol

Pextuduxarms cmecu 3TaHOT — BOJA.

OO6Hapy’keHue BOJIbI B a3€0TPOITHOM cMeCH BOJIBI M 3TUJIOBOTO CIHMPTA.

HpaKl’}’ZUIlECKue 3AHAMUA

W3ydeHne pacTBOPUMOCTH CIIUPTOB B BOJIE.

OxucneHue cnupToB pa3IMYHOIO CTPOCHUS XPOMOBOM CMECBIO.

[Tomydyenue auaTriioBoro >¢upa. [lomydenue riaumepara Meu.

1.8. Anvoezuovt u kemoHol

I'omonoruyeckue psabl aabJACTHIOB W KETOHOB. IloHSATHE O KapOOHWIBHBIX COCIMHCHHSX.
DIIEKTPOHHOE CTPOCHHE KapOOHUIBHOM Tpynmbl. 3oMepus 1 HOMEHKJIaTypa ajlbJIeTUIOB U KETOHOB.
duznyeckue CBOWCTBa KapOOHUIBHBIX COSTMHEHUH.



XHWMHYECKHUE CBOMCTBA albJCTHJIOB M KETOHOB. PeakImoHHas CIIOCOOHOCTh KapOOHMIIBHBIX
coeMHEHUH. Peakiuu OKHUCICHHs ajabJeTHI0B, KAaYECTBEHHBIC PEaKIMM Ha albJCTHAHYIO TPYIIY.
Peakiiuu monukoHaeHCAMU: 0Opa3oBaHue PeHOI0(POPMAIIBISTUIHBIX CMOJL.

[IpumeneHue u ory4eHre KapOOHMIBHBIX coearHeHuH. [I[puMeHeHne aapaeru/I0B 1 KETOHOB B
OBITY M IPOMBIIUICHHOCTH. AJBJCTUALI W KETOHBI B mpupojae (3pupHbIe Macia, (HEpOMOHBI).
[TomyyeHnue kapOOHMIBHBIX COCAMHEHUN OKHCICHUEM CIIMPTOB, THApATaIlliel aIkHHOB, OKHCIICHHEM
yraeBoopoaoB. OTHENbHBIE MPEICTABUTEIN albJICTHIOB U KETOHOB, crielu(HUUECKrue CIOCOObl UX
MOJTYYCHHS U CBOMCTBA.

Jlemoncmpayuu

[[TapocTeprkHEBBIC 1 0OBEMHBIC MO MOJICKYJT alIbJIETHI0B U KETOHOB.

[Toy4yeHue yKCyCHOTo alibJieTua, OKHCICHUE 3TaHOJIa XPOMOBOM CMECHIO.

KadecTBeHHBIC peakiiny Ha aabJACTHIHYIO TPYIIITY.

Jlabopamopnyvle onvimol

OkucneHne 3TaHoJIa B 3TaHAIb PACKAIIEHHON METHOM MPOBOJIOKOM.

[Tomryuenue dheHOI0POPMATBIECTHIHOTO TOTMMEpPA.

PacrosnaBanue pactBopa aneroHa u popMaanHa.

Hpa;cmuttecxue 3aHAMUA

M3y4yeHrne BOCCTAaHOBHUTEIBHBIX CBOWCTB allbJCTHUIOB: PEAKIUS «CEpEOPSHOTO 3epKajiay,
BoccraHoBjenue ruapokcuaa meau (11).

B3aumoneiicTBue Gpopmanbaeruaa ¢ THAPOCYIbL(GUTOM HATPHS.

1.9. Kapbonosvie kucniomol u ux npouzgoonvle

['omonornyeckuii psig MpeaenabHbIX OJHOOCHOBHBIX KapOOHOBBIX KucioT. llonsarue o
KapOOHOBBIX KHCJIOTaX M WX KiIaccupuKamus. DISKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCUIIbHOM rpynibl. ['oMonoruueckuii psj npeaeibHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX
HOMCHKJIATypa W HM30MepHus. MeXMOJCKYIIpHbIe BOJOPOIHBIC CBS3M KapOOKCHIIBHBIX TPYII, HX
BIUSHUE HA (pU3MUeCKHe CBOMCTBA KAPOOHOBBIX KHCIIOT.

XHMHYECKUE CBOMCTBA KapOOHOBBIX KMCIIOT. PeakIuu, HLIIOCTPUPYIOIINE KUCIOTHBIC CBOKWCTBA
U WX CpaBHEHHE CO CBOICTBaMH HEOpraHW4yeckux KuciaoT. OOpazoBaHue (QYyHKIIHMOHATBHBIX
MIPOU3BOTHBIX KapOOHOBBIX KUCIOT. Peaknmu sTepudukanuu. AHTHIPHIIBI KAPOOHOBBIX KHUCIIOT, X
MOJIy4YeHUE U IPUMEHEHHE.

Cnioco06s1 osrydeHusi KapOOHOBBIX KUCIOT. OTAENbHBIE MPEACTaBUTENN U UX 3HaueHune. O01me
CIOoCcOOBI TIOMYyYEHUS: OKHCIIEHUE alIKaHOB, aJIKCHOB, MEPBUYHBIX CIIUPTOB, albJeTu0B. Baxkueiime
IpEeJICTaBUTENIN KapOOHOBBIX KUCIIOT, UX OMOJIIOrHYecKas poiib, crieu(puIecKue crocoobl MoIy4eHus,
CBOWCTBA M IIPUMEHEHUE MYPaBBHUHOM, YKCYCHOM, NAJIbMHUTHUHOBOM W CTEAPUHOBOW; AKPUIOBOM U
METaKpUIIOBOI; OJIEMHOBOM, JINHOJIEBOM U JIMHOJICHOBOM; 11aBeJIeBO; O€H30MHON KUCIIOT.

Crnoxuble 3¢upsl. CTpoeHHEe U HOMEHKIIATypa CIOKHBIX d(PHPOB, MEKKIACCOBas U30MEPHS C
KapOOHOBBIMU KHcHOoTaMU. (CHocoObl MOJIy4YeHHs CHOXKHBIX 3QupoB. OOpaTUMOCTh peakuuu
stepudpukan ¥ (HakToOphl, BIMSAIONIME Ha cMmelleHue paBHoBecus. OOpazoBaHUE CIOXKHBIX
nommdupoB. [lommstunentepedranar. JlaBcaH Kak NpPeNCTaBUTENb CHHTETUYECKHX BOJIOKOH.
XVMHYEeCKUE CBOWCTBA U MPUMEHEHUE CIIOKHBIX A(PUPOB.

Kupser. XKupsl kak cioxHbsie dpupbl raunepuHa. KapOoHOBBIE KHUCIOTHI, BXOJSIIHNE B COCTaB
JKUPOB. 3aBUCUMOCTb KOHCUCTEHIIMH )KMUPOB OT UX COCTaBa. XUMUYECKHE CBOWCTBA )KUPOB: TUIPOIIU3,
OMBUIEHUE, THuApupoBaHue. buomornueckas pojb J>KUPOB, WX UCHOJIB30BaHUE B OBITY U
MPOMBIIUIEHHOCTH.

Conu kap60oHOBBIX KUCIOT. Mbia. CiocoObl MOMydeHHs coyiel: B3auMoIeiiCcTBIE KapOOHOBBIX
KHCJIOT C METaJJIAMU, OCHOBHBIMHU OKCHUJAMHU, OCHOBAHUSMH, COJIAMH; IIETOYHON THAPOIN3 CIOKHBIX
3(upoB. XUMHUUYECKHE CBOMCTBA COJIEH KapOOHOBBIX KHCIOT: TUIPOJIN3, PEAKIIMM MOHHOTO OOMEHa.
Mpbuta, cyliHOCTh Motolero aecTBusi. OTHOLIEHUE MbUIa K 5KeCTKOM Boje. CUHTETHYECKUE MOIOIIUE
cpenctBa — CMC (meTepreHTsl), UX MPEeUMYILEeCTBa U HEAOCTATKH.

Jlemoncmpayuu

3HAKOMCTBO C (PU3NYECKUMU CBOWCTBAMHU BaXKHEHIINX KapOOHOBBIX KHCIIOT.

Bosronka 0€H30MHON KUCIIOTHI.



OTHoIIIEHUE Pa3TUYHBIX KApOOHOBBIX KUCIIOT K BOJIE.

CpaBHenue pH BOAHBIX pacTBOPOB YKCYCHOM U COJITHOM KMCJIOT OJJUHAKOBOW MOJIIP-HOCTH.

[TomryueHue MPUATHO MAXHYIIETO CI0KHOTO 3upa.

OTHolIeHHE CIMBOYHOTO, MOJICOJTHEYHOTI0, MAIIMHHOTO Macesl ¥ MaprapuHa kK OpoMHO Boje u
pacTBOpy MepMaHraHaTa Kajusl.

Jlabopamopnvle onvimol

B3aumoneiictBue pactBopa YKCYCHOM KHCIOTBI C MarHueM, OKCHJOM IHMHKA, THAPOKCHUIOM
xenesa (1), pactBopom kapOoOHaTa Kajus U cTeapara Kalus.

O3znHakoMIieHHE ¢ 00pa3aMu CIIOKHBIX A(HUPOB.

OTHoILIIEHUE CIOKHBIX A(PUPOB K BOAE U OPraHUUYECKUM BEIIECTBAM.

BriBeneHme JKUPHOTO MSATHA C MOMOIIBIO CI0XKHOTO d(upa.

PacTBOpUMOCTB KMPOB B BOJIE U OPraHUYECKUX PACTBOPUTEIAX.

CpaBHEHHE MOIOIIUX CBOMCTB X034icTBEeHHOTO Mbuta 1 CMC B jK€CTKOM BOJIC.

Hpakmuqecmte 3AHAMUA

PacTBOpHMOCTH pa3nuyHBIX KapOOHOBBIX KHCIIOT B BOJie. B3anMonelicTBHUE YKCYCHOM KUCIIOTHI C
metaiamiu. [lonydenne n30aMunoBoro 3gupa yKCyCHOM KUCIOTHI.

CpaBHEHHE CTEMEHU HEHACBIIIEHHOCTH TBEPJAOTO U JKUJIKOrO KHUPoB. OMbUICHHE XHpA.
[Tomyuenue Mbljia U U3yYEHHE €r0 CBOICTB: MEeHO0Opa30BaHus, peakliuii HOHHOTO OOMeHa, THAPOIIN3a,
BBIJICTICHHS] CBOOOTHBIX YKHPHBIX KHUCIIOT.

1.10. Vanesoowi

[Tonstne 06 yrneBomax. Krnaccudukanuss yriaeBomoB. MoHO-, OU- H  MOJHCAXapHIIbI,
npeaCTaBUTCIIN Ka)KIIOﬁ I'pyIIbl yrjii€eBOAOB. Bbuonornueckas POJIb YTJICBOJOB, UX 3HAYCHHUC B KU3HU
YyeloBeKa U 00IIecTBa.

Monocaxapuasl. CTpoeHHE W ONTHYECKas M30MEpHs MOHocaxapuaoB. VX kiaccudukamus o
YHCIly aTOMOB YIJiepoja U Ipupone kapOoHWIbHOUW Tpymmbl. @opmynsl @uiiepa u Xeyopca s
M300paKEeHHUST MOJIEKYJT MOHOcaxapuaoB. OTHeceHne MoHocaxapunioB K D- u L-psny. Baxkueiimue
MPEICTAaBUTENIN MOHO3.

['moko3a, CcTpoeHHE €€ MOJICKYJdbl W (HU3HUecKhe cBoWcTBa. Tayromepus. XHMHYECKHE
CBOICTBA TJIFOKO3BI: PEAKIUH 10 abIACTUIHON TPYIIe («CepeOpsSHOro 3epKaiay, OKUCICHUE a30THOM
KHUCJIOTOM, THJApUpOBaHUE). Peakuuu TJIIOKO3bI Kak MHOIOATOMHOIO CIHMpTa: B3aWMOJEWUCTBHE
TIF0KO3bI ¢ Tuapokcuaom Mean (I1) mpu KOMHATHOW TemrepaType W HarpeBaHWH. Pa3judHbIC THIIbI
OpokeHus (CIUPTOBOE, MOJIOUHOKHCIIOE). [ t0k0o3a B mpupojae. buonornueckas poiab U NpuMeHEHUE
TIII0K03bI. PPyKTO3a Kak M30Mep ToK0o3bl. CpaBHEHHE CTPOCHHS MOJIEKYJIbl U XUMUYECKHX CBOMCTB
TFOKO3BI U (hpykTO3bl. DpyKTO3a B IPUPOJIE U €€ OMOTOTUYECKasi pOJib.

[TenTo3bl. Pubo3a u aezokcupr6o3a Kak MpeiIcTaBUTEN! albA0neHTo3. CTpOeHHE MOJIEKYIT.

Hucaxapunpel. Ctpoenne nucaxapunoB. Criocod cowieHEeHHs ITUKIOB. BoccTaHaBiuBaronme u
HEBOCCTAHABIMBAIOLINE CBONCTBA JUCAaXapHAOB KakK CIEJCTBHE couwleHeHHs Iukia. CTpoeHue u
XUMHUYECKHE CBOMCTBA caxapo3bl. TEXHOJIOTHYECKHE OCHOBBI MPOM3BOJACTBA caxapo3bl. Jlakrosa u
MaJbT03a KaK H30MEPhI CaXxapo3bl.

[Tomucaxapuasl. O61Iee cTpoenue noaucaxapuaoB. CTpoeHHE MOJIEKYIIBI Kpaxmalia, aMmuio3a u
amMuiIonekTuH. Gu3nyecKkue CBOICTBa KpaxMaia, ero HaX0XkJIeHHE B MPUPOJIE U OMOJIOoTHYecKasi POJib.
I'muxoren. Xumuueckue cBoiicTBa kpaxmaina. CTpO€HHE 3JIEMEHTApPHOTO 3BeHa 1EJUTI0I03bL. BrusiHue
CTpPOCHHUS TIONMMEPHON Ilemu Ha (U3NYECKME W XUMHUYECKHE CBOWCTBA IEJUIIONIO3bL. [ uaponus
[IEJUTIOJIO3BI, 00pa30BaHUE CIIOKHBIX 3(PUPOB C HEOPTraHUYECKUMU M OPTAaHHMYECKUMHU KHCIOTaMHU.
[TonsiTie 00 WCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIENKe, BUCKO3e. HaxokaeHue B mpupoae u
Ouosornueckas poib IeJUTI0103b. CpaBHEHHE CBOMCTB KpaxMaia U IEJUTIOIO3HI.

Jlemoncmpayuu

OOGpa3siibl YIIIeBOIOB U U3/IETTUHN U3 HUX.

[Tomyuenue caxapara KaJublvs U BBIJICICHUE CaXapo3bl U3 paCTBOpa caxapara KallbIlus.

B3anMopeiicTBrE TIIIOKO3bI C YKCHHCEPHUCTON KHUCIOTOM.

OTHoIIeHHE pacTBOPOB caxapo3bl U MaibTo3bl K CU(OH),mpu HarpeBanum.

O3HakomieHHE C GU3NUYECKIMHU CBOMCTBAMHU KpaxMasa M IeJITI0I036I.

HabyxaHue 1emirono3sl 1 Kpaxmana B BOJIe.



[TomyueHue TPUHUTPATA HEILTIONIO3BI.

Konexuus BOJIOKOH.

Jlabopamopnyvle onvimol

O3znHakomyieHHE ¢ (HU3MUECKUMU CBOMCTBaMHU IJTFOKO3bI (alITEUHAas YIIaKOBKA, TA0JIETKH).

KucnotHslil ruaponus caxapossl.

3HAKOMCTBO C 00pa3liaMy MOJIMCAXapUIOB.

OOnHapyxeHHe Kpaxmajga ¢ TOMONIbI0 KadeCTBEHHOW peaknuu B Mexae, xiebe, Horypre,
MaprapuHe, MaKapOHHBIX U3JIEIHIX, KpyIaxX.

Hpa;cmuttecxue 3aHAMUA

Peakuus «cepeOpsiHOro 3epkajnay riroKo3bl. B3aumoneicTBUE MIIOKO3bI C THAPOKCUAOM MEIU
(I1) mpu pa3auyYHBIX TEMIEpaTypax.

JleiicTBre aMMHayHOr0 pacTBOpa OKcHja cepedpa Ha caxaposy.

OGHapy»xeHue JaKkTo3bl B MOJIOKe. [leficTBHe Hoa Ha Kpaxmall.

1.11. AMunbsl, amunokuciomel, 6eaxu

Knaccudukanus u wuszomepuss amuHoB. [lonstue o0 amunax. IlepBuyHble, BTOPUYHBIE U
TpeTuuHble amuHbl. Krnaccudukanus amMHUHOB 10 THUIY YIVIEBOJOPOJHOTO pajuKalia M YHCIY
aMUHOTPYNI B MoJjekyne. ['omosiornueckue psabl NpeAeNbHBIX aaupaTHUYeCKUX U apOMaTHYECKUX
aMHHOB, U30MEPHS U HOMEHKJIATypa.

XUMHYECKUE CBOMCTBA aMUHOB. AMHUHBI KaK OPraHUYECKHE OCHOBAHMS, UX CpPABHEHUE C
aMMHUAaKOM W JPYTMMH HEOPraHUYECKHMMH OCHOBaHUAMH. CpaBHEHHE XUMHUYECKUX CBOMCTB
anudaTuyecKux U apoMatudeckux aMuHoB. OOpa3oBaHe aMUI0B. AHUIMHOBBIE Kpacutenu. [lonsTue
0 CUHTETHYECKUX BOJOKHAX. [loMaMuapl U moJMaMHuIHbIe CAHTETHYECKHUE BOJIOKHA.

[Ipumenenue u nomydenue aMmuHoB. [Toyuenue amuHoB. Pa6oter H. H. 3unuHa.

AmuHOKHCHOTHL. [loHSATHE 00 aMHHOKHCIOTAaX, MX KiIaccupuKamus u crpoeHue. Onrmueckas
u3oMepusi a-aMUHOKUCIOT. HoMeHknarypa aMUHOKUCIOT. JIBOMCTBEHHOCTh KHUCIOTHO-OCHOBHBIX
CBOIWCTB aMUHOKHCJIOT U €€ MpUYHUHbL. bunosspueie noHbl. Peakiuu konaeHcauuu. [lentuanas cBs3b.
CuHTreTnveckre BOJIOKHA: KarpoH, 3HaHT. Knaccuduxamms BojokoH. [lonydeHre aMUHOKHUCIOT, UX
pUMEHEHUEe U OMOoJIOTUYECKast PyHKITUS.

benku. benku kak npupoaHsie nonuMmepsl. [lepBuuHas, BTopuyuHas, TpeTUYHAsA U Y€TBEPTUUHAS
CTPYKTYphI O0enkoB. PUOpMILISpHBIE U TTI00YNspHbIE O€IKU. XUMUYECKHE CBOWCTBA OEIKOB: TOPEHHE,
JeHaTypanus, TUIPOIN3, KaueCTBeHHbIe (I[BETHBIC) peakiuu. bruonornueckue GyHKIHH OENKOB, UX
3HaueHue. benku kak komnoHeHT nuim. [IpodieMa GEIKOBOTO TOJI0IaHUS U ITYTH €€ PEIICHUS.

Jlemoncmpayuu

®u3nyecKue CBOMCTBA METHJIAMUHA: arperaTHOE COCTOSIHUE, IBET, 3amaxX, OTHOLIEHUE K BOJE.
['openue mMeTunamuHa.

BzaumopeiicTBue aHUIMHA U METUJIAMHAHA C BOAOW M KUCJIOTaMH.

OkpalrMBaHye TKaHEe!H aHUIMHOBBIMHU KPACUTEIISIMH.

O6HapyxeHne QyHKIIMOHAIBHBIX TPYIIN B MOJIEKYIaX aMUHOKHUCIIOT.

Hevitpanu3zanus menouyn aMuHOKHUCIIOTOM.

HeWrpanuzanus KucaoTel aMUHOKHUCIIOTOM.

PacTBopeHnue u ocaxaeHne 6eIKoB.

Jlabopamopnbvle onvimeol

N3roToBieHmne mapoCTepKHEBHIX M 00BEMHBIX MOJIENIEH N30MEPHBIX AMHHOB.

PactBOpeHue OeKOB B BOJIEC U UX KOATYJISITHS.

Ob6napy>xeHue 06enka B KypUHOM SHIE U MOJIOKE.

Hpakmuttecmte 3AHAMUA

O6pa3oBanue coneil anunuHa. bpomupoBanue aHuIMHa.

O6pazoBanue coneil riumuHa. [Tonyuenne MenHOM conu TIHIIMHA.

Jenarypauus 6enka. [{BeTHbIe peakiiuu OEIKOB.



1.12. Aszomcoodepacawue cemepoyuKriuieckue coeOuHeHus.
Hyxneunosvie kuciomol

HyxnennoBbie kuciaotsl. HykiieMHOBBIE KUCIOTHI KaK MPUPOAHBIEC MoauMepbl. HykineoTuibl, ux
crpoenue, npumepsl. AT® u AP, nx B3auMOIpEBpalllEHHUE W POJIb 3TOr0 Ipolecca B MPUPOJE.
[Monstue JIHK u PHK. Ctpoenue JIHK, ee nepBuuHas u BTOpu4Has CTpykTypa. Pabotsr ®@.Kpuka u
H.Yorcona. KommiemeHTapHOCTh a30THCThIX ocHOBaHMM. Permukanust JIHK. Oco6eHHOCTH CTpOoeHus
PHK. Tunel PHK u ux Ouonornueckue ¢pyHknuu. [loHsITHE 0 TpOoMYHOM Kojie (KoJoHE). buocunres
Oenka B XKuMBOHM KierTke. ['eHHas umHxkeHepus u OumorexHojorusi. TpaHcreHHble (OpPMBI pacTeHUU U
YKUBOTHBIX.

Jlemoncmpayuu

Mopenu MOEeKyJ1 BA)KHEUILIUX T€TEPOIUKIIOB.

Komekuus rerepouuKInieckux coeAMHEHUH.

[elicTBHUe pacTBOpa MUPUIMHA HA UHIUKATOP.

BzaumopeiicTBue nupuarMHa ¢ COISIHOW KUCIOTOM.

Mopens wmonekynsl  JIHK, nemoHcTpamuss npuHOMOA KOMIUIEMEHTAPHOCTH — a30THUCTBIX
OCHOBaHUM.

OO0pa3iupl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM PACTEHUN U KUBOTHBIX.

JlexapcTBa U nipenaparbl, U3rOTOBJICHHBIE METOIAMHU T€HHON MHKEHEPUH U OMOTEXHOJIOTHUH.

JlabopamopHulii onvim

H3roroBneHre 00bEMHBIX U MAPOCTEPIKHEBBIX MOJIEICH a30TUCTBIX TETEPOITUKIIOB.

1.13. Buonozuuecku akmueHnvle coeOuHeHus

®epmenTsl. [TonsaTre o dpepMeHTax Kak 0 OMOJIOrHUECKUX KaTanu3aTopax OelKOBON MPUPOIBL.
Oco0OeHHOCTH CTPOCHHS ¥ CBOWCTB B CpPaBHEHWUM C HEOPraHMYECKHUMH KaTaM3aTOpaMH.
Knaccudukanus depmentoB. OCOOEHHOCTH CTPOCHHUS U CBOMCTB (PEpPMEHTOB: CEJIEKTUBHOCTH U
3¢ (EeKTHBHOCTh. 3aBUCUMOCTh aKTHBHOCTH (DEPMEHTOB OT Temmeparypbl u pH cpeapl. 3HaducHUE
(dbepMeHTOB B OMOJIOTHH U TPUMEHEHHE B IPOMBIIIIEHHOCTH.

Butamunsl. [lonstue o Butamunax. x knaccudukamnus u obo3nauenue. Hopma norpedienus
BUTaMUHOB. BosopactBopumebie (Ha nmpumepe ButamuaoB C, rpymnmsl B u P) u xxupopactsopumeie (Ha
npumepe BUTamMHHOB A, Du E). ABUTaMUHO3BI, THUIIEPBUTAMHHO3Bl M THIOBHTAMHUHO3bI, WX
npoQHIaKTHKA.

T'opmonsl. [ToHsAITHE O TOPMOHAaX Kak OWOJIOTMYECKH AKTHUBHBIX BEMIECTBAX, BBITIOJHSOIINX
SHAOKPUHHYIO PETYISIHIO )KU3HEAEATeIbHOCTH OpraHn3MoB. Knaccudukarus TOpMOHOB: CTEPOU/IBI,
MIPOW3BOHBIC AMHHOKHCIIOT, MOJIATICNITHIHBIE W OCIKOBBIE TOPMOHBI. OTICIBHBIC TPEICTABUTEIIN:
ACTPAUOI, TECTOCTEPOH, UHCYJIHH, aJpeHaHH.

JlexapctBa. IloHsTHE O JeKapcTBax KaK XHUMHOTEPAIIEBTHUYECKUX Tpemnaparax. Kparkue
UCTOPUYECKHE CBEIEHHS O BO3HUKHOBEHWHM U PA3BUTUU XHUMHUOTEpanmuu. [pymnmbl JieKapcTB:
cynbhaMuapl (CTPENTONUA), aHTUOMOTUKU (TIEHULIWIINH), aHTUIUPETUKN (ACIIUPHH), aHATbIEeTUKU
(aHampruH). MeXaHW3M JCWCTBHSI HEKOTOPBIX JICKAPCTBEHHBIX TPENaparoB, CTPOSHUE MOJIEKYII,
MPOTHO3MPOBAHUE CBOMCTB HAa OCHOBE aHalM3a XHUMHUYECKOTO CTPOCHHUsA. AHTUOMOTHUKH, WX
KJIaCCU(UKAIUS TI0 CTPOCHHIO, TUITy W CIEKTpy JeHCTBUs. be3omacHble crOCOOBI TMPHUMEHEHUS,
JIEKapCTBEHHBIE (POPMBL.

Jlemoncmpayuu

CpaBHenue ckopoctu paznoxenus H,O, mox nelictBueM ¢QepMeHTa Kartamassl U HEOp-
rannyeckux katamusatopos: Kl, FeCls, MnO,.

OO0pa3ibl BUTAMUHHBIX MIPETIapaToB.

[TonuBUTAMUHBI.

Wnmoctpanuu Gotorpaduii >kKHBOTHBIX ¢ Pa3IMYHBIMUA (DOPMAMU aBUTAMHUHO30B.

[Takar ¢ n300pakeHUEM CTPYKTYPHBIX (hOPMYI dCTPaaHoia, TECTOCTEPOHA, IPCHAIIHA.

BiaumonetictBre aapenanuHa ¢ pactsopom FeCls.

benkoBas nmpupoia HHCYIMHA (1IBETHAS PEeaKIIMsl Ha OCNIKH).



[TnakaTel wWiIM KomOrpaMMbl ¢ GopMylaMu amuaa Cyiab(aHWIOBOH KHUCIOTBI, JUTHAPO-
b oMeBOM U JIOKHOW TUTUAPO(OTUEBON KUCIIOT, OCH3WITNICHUITMIUINHA, TETPAIMKIINHA, IIePoTakcuma,
acrupuHa.

Jlabopamopnule onvimol

WcnibrTanue pacTBOPUMOCTH aJpeHANIMHA B BOJIC U COJIIHOM KHUCIIOTE.

OOGHapyXeHue acliupruHa B TOTOBOH JICKaPCTBEHHOU (opMme.

Hpa;cmuttecxue 3aHAMUA

OO6napyxeHue BUTaMHUHAa A B mojcosiHeyHOM Macie. O6Hapyxkenue BuramuHa C B g107104HOM
coke. OnpenencHue BuraMuaa DB ppIObEM JKUPE WM KYPUHOM KEITKE.

JelicTBue aMMIIO3BI CIIIOHBI Ha Kpaxmail. JlelicTBue aeruaporeHasbl Ha METUIICHOBBIM CHHUMU.
JleiicTBue KaTaja3bl Ha MEPOKCHUJ] BOJIOPOIA.

AHanu3 JIeKapCTBEHHBIX IMpEnapaToB, NPOU3BOAHBIX CAIMIMIOBOW KHUCJIOTHL. AHAIu3
JICKapPCTBEHHBIX MPENapaToB, MPOU3BOIHBIX #-aMUHO(EHOMA.

2. OO01mast 1 HeOpraHUYECKask XUMHUS

2.1 Xumus — Hayka o sewjecmeax

CocraB BeniecTBa. XUMUYECKHE 3JIeMEHTHI. CTIOCOOBI CYIIIECTBOBAHMS XUMHUYECKUX JIEMEHTOB:
aTOMBI, TIPOCThIE W CJIOXKHBIE BellecTBa. BeliecTBa MOCTOSIHHOTO M TMEPEMEHHOTO COCTaBa. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB. BemiecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus. CriocoObl
OTOOpaXCHHS MOJICKYJI: MOJICKYJISIPHBIC U CTPYKTYPHBIC (DOPMYIIBI; MAPOCTEPIKHEBBIC M MACIITAOHBIC
npoctpancTBeHHbIe (CT0apTa — bpuriaeda) Moaenu MOJIEKyII.

N3mepenne BemecTBa. Macca aToMOB M MOJICKYJI. ATOMHasi eIruHUIIA MacChl. OTHOCHTEIbHBIC
aTOMHAas W MOJICKYyJIsIpHas Macchl. Konr4yecTBO BelecTBa M €IMHUIIBI €0 U3MEPEHUS: MOJIb, MMOJIb,
kmoutb. Unenmo ABoraapo. MomspHas macca.

ArperatHple COCTOSIHHS BeIIECTBA. TBepaoe (KpUCTAUIMYECKOE M aMOpQHOE), KHUAKOE H
ra3o00pa3HOe arperaTHble COCTOSHUS BEHIeCTBA. 3aKOH ABOTagpo W €ro CIeACTBHs. MOJSIPHBIA
0o0beM BemecTB B Ta3000pa3HOM cocTosiHMH. OObeIWHEHHBIH Ta30BbId 3aKOH M ypaBHEHHE
MenneneeBa — Knaneitpona.

Cmecu BemiecTB. Paznuuus Mexay cCMecsMH M XMUMHUYECKUMHU COEIUWHEHUSMHU. MaccoBas u
00BbEeMHast 101 KOMITIOHEHTOB CMECH.

Jlemoncmpayuu

OnBIThI, WJUTFOCTPUPYIOLIUE 3aKOH COXPAHEHUS! MAacChl BEILIECTB.

Habop mopneneli aToMOB U MOJIEKYIL.

HekoTtopsle BelecTBa KOJIMYECTBOM B 1 MOJIb.

Monens MoasipHOTO 00BEMa ra3oB.

HpaKl’}’ZUIlQCKue 3aHAMUA

W3roToBnenune Mojieneit MoJIeKysl HEKOTOPBIX OPTaHUYECKUX M HEOPTAHMYECKUX BEIIECCTB.

Ounctka BemecTB GUIBTPOBAHUEM U JUCTHIUIANMEH. OYHCTKa BEIIECTB MePEeKPUCTAIIN3AIUEH.

2.2. Cmpoenue amoma

AToM — cioxHas 4vacThna. JlokazareiabCTBa CJIOXHOCTU CTPOECHMsI aTOMa: KaTOIHBIE U
PEHTTeHOBCKUE 1y4H, (0TOA((DEKT, paioaKTUBHOCTD, JJIEKTPOJIU3.

[Tnanerapnast monenp atoma . Pesepdopna. Crpoenune atoma mo H. Bopy. CoBpemeHHbIe
IPEJICTaBICHUS O CTPOCHUH aToMa. KopmycKyIsspHO-BOJIHOBOM Jyalll3M YacTHI] MUKPOMUDA.

CocraB aToMHOTO si7jpa. HyKJIOHBI: IPOTOHBI M HEUTPOHBI. M30TONBI ¥ HYKIHUABIL. Y CTOMYNBOCTh
anep.

OnexkTpoHHas 000y0uka aToMOB. [IoHATHE 00 3JIEKTPOHHOHOPOUTAIN U AIEKTPOHHOM OOJIaKe.
KBantoBble uucia: riaBHOe, opOuTanbHOE (MOOOYHOE), MarHUTHOE U cnuHOBoe. Pacmpenenenue
9JIEKTPOHOB IO YHEPTETHUECKUM YPOBHSIM, MOAYPOBHSAM U OpOUTANISIM B COOTBETCTBUH C MPUHIIUIIOM
HauMeHbIIel sHepruy, npuHunoM [laynu u npasuiom I'yHna. DiaeKTpoHHbIE KOHPUTYpalluu aTOMOB
XUMHYECKHX DJIEMEHTOB.

BaneHTHble BO3MOKHOCTH aTOMOB XMMHUECKUX 3JIEMEHTOB.

DneKkTpoHHas KiacCHu(UKAIMI XUMHUYECKHX JIEMEHTOB: S-, P-, d-, f-amemeHTHI.

Jlemoncmpayuu



dotorhdekr.

Mopenu opOutaneit pa3auaHOn (HOPMBI.

JlabopamopHnulii onvim

Habnronenne CnekTpoB MCIYCKAaHWS W TOTJIOMICHHS COCIUHEHUM XUMHUYECKHUX JJIEMEHTOB C
MOMOILBIO CIIEKTPOCKOMA.

2.3. Ilepuoouueckuii 3akon u Ilepuoouueckas cucmema XumMu4ecKux
anemenmos /]. U. Menoeneesa

OTkpbITHE TepUoAMYEcKOro 3akoHa. [Ipenmochlikm: HakomieHHe (aKTOJIOTHYECKOTO
MaTtepuana, paborsl npeamecreeHaukoB (M. B. Jlebepeiinepa, A. D.1llankyprya, /. A.Hpronenca,
JLIO.Meiiepa), che3zn xumukoB B Kapicpys, nuunoctasie kadectBa J[. M. Menaeneea. Otkpoitue /.
N. MenaeneeBbiM [leproinueckoro 3akoHa.

[lepuoauueckuii 3akoH U cTpoeHue aroma. M3otombl. COBpEMEHHOE MOHSATHE XUMHYECKOTO
aneMeHTa. 3akoHoMmepHOCcTh [. Mosmu. CoBpemennas (opmynupoBka I[lepuomudeckoro 3akoHa.
Ilepuonuueckasi cucteMa ¥ crpoeHrue atoma. OU3MYECKUN CMBICI MOPSAKOBOIO HOMEpA AJIEMEHTOB,
HOMEpPOB Tpynmnbel W nepuona. Ilepmoanueckoe M3MEHEHUE CBOWCTB AJIEMEHTOB: paJuyca aToma;
SHEPrud HMOHM3ALMM; JJIEKTPOOTPULATEIBHOCTH. [IpuYMHBI U3MEHEHHS METAIMYECKUX |
HEMETAIUTMYECKUX CBOWCTB JJIEMEHTOB B TpyHnax W INEpHOAaxX, B TOM 4YHCIE OOJBIIMX W
cBepxOombmux. 3HaueHue Ilepuogmyeckoro 3akoHa u IlepmoaMueckod CHUCTEMBI XHUMHUYECKHX
anemeHToB Jl. 1. MenaeneeBa 1 pa3BUTHs HAYKU M IOHMMaHUSA XUMUYECKOM KapTUHBI MUPA.

Jlemoncmpayuu

Paznuunbpie BapuaHThl Tabmuibl Ileprognyeckoit cucTeMbl XHMMHYECKHUX 3iemeHtoB J[. U.
Menpeneena.

OO0pa3siibl MPOCTHIX BEIIECTB OKCHJIOB U THAPOKCHUIOB AteMeHToB |llneprona.
JlabopamopHnuvlii onvim
CpaBHEHHE CBOMCTB IIPOCTHIX BEIIECTB, OKCHJIOB U THAPOKCHIOB AeMeHToB |llmepuona.

2.4. Cmpoenue sewecmaa

IlorsTHe O XUMHYECKOW CBSI3M. THIBI XHMMHYECKMX CBsA3€M: KOBaJCHTHAS, WOHHA,
METaJUTUYeCKasi U BOJIOPOTHAS.

KoBanentnas xumuueckas cBsi3b. /[Ba mexaHuzma 00pa3oBaHMs 3TOM CBSI3U: OOMEHHBIM U
JIOHOPHO-aKIIeNTOPHBIA. OCHOBHBIE TApaMETPhl ATOTO TUIA CBA3U: JIJTUHA, IPOYHOCTH, YTOJI CBA3U WUIIH
BaJIeHTHBIN yroj. OCHOBHBIE CBONCTBAa KOBAJEHTHON CBSI3M: HACHIIIEHHOCTH, MOJSPHU3YEMOCTh U
MPOYHOCTh. DJIEKTPOOTPHUIIATEIHLHOCTh M KJIACCU(UKAIIMS KOBAJICHTHBIX CBS3EH MO 3TOMY NpPU3HAKY:
MOJISIPHAST ¥ HETIOJISIpHAsi KOBAJIEHTHBIE CBsA3U. [10JIIpHOCTH CBSI3U M MOJIIPHOCTH MOJIEKYJbl. Crioco0
MepPEKPBIBAaHUS JIICKTPOHHBIX OpOUTANICH U KiTacCH(PHUKAIIUSI KOBAICHTHBIX CBS3CH 110 ATOMY ITPU3HAKY:
CT- W Tm-cBsi3u. KpaTHOCTh KOBAJIGHTHBIX CBsi3ed W KiIaccHu(PUKausg WX 1O STOMY TNPU3HAKY:
OJIMHAPHBIE, IBOMHBIC, TPOWHBIE, TTOTYTOPHBIE. THUIBI KPUCTAINTUYECKUX PEMIETOK Y BEIIECTB C 3TUM
TUIIOM CBSI3U: AaTOMHBIE W MOJICKYJspHble. DHU3WYECKHME CBOMCTBAa BEIIECTB C OATHUMHU KpH-
CTAUNIMYECKUMH PEIIETKAMH.

HNonnas xmmuueckass cBsa3b. KpallHuMM ciydald KOBAJEHTHOM IOJSAPHOW CBs3M. MexaHusm
o0Opa3oBaHUsl MOHHOW CBS3U. MOHHBIE KPUCTAIUTMUECKHUE PEIIETKH M CBOMCTBa BEHIECTB C TaKUMH
KpHUCTaJUIAMH.

Meramndeckass XuMHYeckas CBsS3b. OcCOOBIH THUI XUMHUYECKOW CBS3H, CYIICCTBYIOIIUH B
MeTajulaX W cIuiaBax. Ee oTiM4Yus M CXOICTBO C KOBAJIEHTHOM M HMOHHOW cBaA3saMH. CBoMcTBa
METAJUIMYECKON CBSA3U. METaNIMYeCKUe KPUCTAJUIMYECKUE PELIETKH M CBOMCTBA BEIIECTB C TAKUMH
KpHUCTaJUIAMH.

Bomoponnas xumudeckas CBs3b. MexaHHW3M 00pa3oBaHHUs Takou cBs3u. Ee kimaccudukamms:
MEKMOJIEKYJISIpHAs U BHYTPUMOJIEKYJISIPHAsT BOJOPOJIHBIE CBA3U. MOJIEKYJISIpPHBIE KPUCTAIIMYECKUE
pElIETKN I J3TOro TUMa CBs3u. PU3MUYECKHE CBOMCTBA BEUIECTB C BOJAOPOJHOM CBA3BIO.
buonornueckast posib BOJIOPOIHBIX CBSI3€H B OpraHU3aIlii CTPYKTYP OHOMIOJIMMEPOB.



Enunas nmpuposa XMMHUYECKUX CBA3ECH: HAJIMYKME PA3JIMYHBIX THUIIOB CBSI3€M B OJHOM BEIIECTBE,
Mepexo OJTHOTO TUIMA CBSI3U B APYTOM H T. II.

KommiekcooOpazoBanue. [IoHATHE 0 KOMILICKCHBIX COCAMHCHHUSAX. KOOpJIMHAIIMOHHOE YHCIIO
KOMILIEKCOOOpa3oBaTeisd. BHyTpeHHs s u BHemH:AsA cepa komiuiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX
coenuHenuii. Ix 3HaueHue.

Jlemoucmpayuu

Moaenu MOJIeKy pa3IMdHON apXUTEKTYPHI.

Mogenu 13 BO3AYIIHBIX IAPOB MPOCTPAHCTBEHHOI'O PACIIOJIOKEHUS SP-, Sp2-, spg- THOPUTHBIX
opOuTaseil.

Mogenu KpUCTaNIMYECKUX PEIIETOK PA3IMYHOrO TUIIA.

Mopnenu monekyn JJHK u Genka.

Jlabopamopnule onvimol

B3aumoelicTBE MHOTOATOMHBIX CIIUPTOB € (DETMHTOBOM KHUIKOCTHIO.

KadecTBeHHBIC peakiy HA HOHBI Fe’+ u Fe’+,

2.5. Tonumepuol

Heoprannueckue nonumepsl. [loauMepbl — OpocThie BEIECTBA ¢ ATOMHOW KPUCTAILIMYECKON
pEIIeTKON: aJUIOTpONHBbIE BHAOM3MEHEHUus yriepoja (anmas, rpadut, KapouH, ¢yiepeH,
B3aMMOCBSI3b THOPUAM3AIMN OpOUTAIC Yy aTOMOB yrjiepoja C IMPOCTPAHCTBEHHBIM CTPOCHHEM
AIIOTPONHBIX MOAU(DUKANMIA); CelleH M Telyp IENOYedyHOro crpoeHus. llomumepbl — cloXHBIE
BEII[ECTBA C ATOMHOW KPUCTAJUIMUYECKOW PEIIETKOM: KBapll, KPeMHE3eM (IUOKCUIHBIC COCIUHEHUS
KpeMHUS), KOPYHI (OKCHIl aTIOMUHHS) U aTIOMOCHJIMKATHI (TIOJIEBBbIE IIMATHI, CIIOJA, KAOJUH).
Munepainsl 1 ropabie nopoabl. Cepa miuactudeckas. MUHepalbHOE BOJIOKHO — acOecT. 3HaueHue
HEOPraHUYECKUX MPHUPOJHBIX IMOIUMEPOB B (OPMUPOBAHUU OIHOW M3 TEOJOTHUYECKHX O00JOYEK
3emin — JIUTOCHEPHI.

Oprannyeckue mnonuMmepbl. CrocoObl UX TONYyYEHUS: pEakUWd TMOJIUMEPU3alUUu U PeaKiiu
noymkoHAeHcauu. CTPyKTypbl TOJUMEPOB: JIMHEHHBIC, PA3BETBICHHBIE M MPOCTPAHCTBEHHBIC.
CTpyKTypHpOBaHHE TMOJUMEPOB: BYJIKAaHU3allMs KayuyyKoB, JyOJjeHHe OEJIKOB, OTBEpXKICHHE
MOJIMKOH/ICHCAlMOHHBIX MOJIMMEPOB.

KHaCCH(bHKaHHH MMOJIMMEPOB 110 PA3JIMYHBIM ITPU3HAKAM.
Jlemoncmpayuu

Konnekuuu niuactmacc, KaydykoB, BOJOKOH, MUHEPAJIOB U TOPHBIX OPOJ.

MuHepaabHOE BOJIOKHO — acOECT — M U3JEHS U3 HETO.

Monenu monekyn 6enkos, JIHK, PHK.

Jlabopamopnuvle onvimeol

O3HakomiIeHHE ¢ 00pa3liaMu IJIACTMACC, BOJIOKOH, KAy4yKOB, MUHEPAJIOB U TOPHBIX MOPO/I.

[IpoBepka miacTMacc Ha AIEKTPUUECKYIO MPOBOJAUMOCTb, FOPIOYECTh, OTHOUIEHUE K pacTBOpaM
KHCJIOT, IIIe0Yer U OKHUCIUTEIICH.

CpaBHEHME CBOMCTB TEPMOPEAKTUBHBIX M TEPMOTIIACTUYHBIX IJIACTMACC.

ITonmy4yenne HUTEN U3 KalpOHOBOM WJIM JJABCAHOBOM CMOJIBI.

OO6Hapy>xeHue XJIopa B TOJTUBUHUIXJIOPHUIE.

2.6. Jucnepcuvie cucmembi

[Tonstne o aucnepcHbIX cuctemax. Kiaccudukanus JUCTIEPCHBIX CHCTEM B 3aBUCHUMOCTH OT
arperaTHoro COCTOSTHUS AMCTIEPCUOHHOM Cpe/ibl U TUCHIEPCHOM (a3bl, a TAKKe MO pa3Mepy UX YacCTHII.
I'pyboaucnepcHble CUCTEMBI: dMYJIBCUU M CyCNEH3UU. TOHKOIUCIIEPCHBIE CHUCTEMBI: KOJUIOMJIHBIE
(307U ¥ TeNr) U UCTUHHBIE (MOJIEKYJISPHbIE, MOJIEKYISIPHO-UOHHbIE U MOHHBIE). Dddext Tunnans.
Koarymnsamus B koonasIix pactBopax. CHHEPE3HC B TellsX.

3Ha4YeHME TUCTIEPCHBIX CUCTEM B )KMBOU M HEKMBOW MPUPOJIE U IMTPAKTUYECKON KU3HH YEIOBEKA.
OMyJIbCHU U CYCIIEH3UH B CTPOUTENILCTBE, MUILEBON U MENULIMHCKON MPOMBIIIIIEHHOCTH, KOCMETHKE.
buonornueckue, MEIUIIMHCKUE U TEXHOJIOTMYECKHE 30JM. 3HAUEHHE Treseil B OpraHu3aluu KUBOU
Mmatepuu. buonornueckue, nuuieBblie, MEIUIIMHCKUE, KocMeTHYeckue reiau. CHHepe3uc Kak (axTop,



ONpEACIAIOMUNA CPOK TOJHOCTU MPOAYKIMU Ha ocHOBe Treneil. CBepThIBaHME KpOBH Kak
OMOJIOrNYEeCKUICUHEPE3UC, €r0 3HAUCHHE.

Jlemoncmpayuu

Buapl IUCIIEPCHBIX CUCTEM U UX XapaKTEPHBIC IPU3HAKU.

[TpoxoxaeHne Tyda cBeTa 4epe3 KOJUIOUIHBIE M UCTHHHBIE pacTBOpHI (3 dext Tunmans).

Jlabopamopnule onvimol

[Tony4yeHue CycrieH3uH cepbl U KaHH(OIIH.

[Tony4yeHne 3MyJIbCUM PACTUTEIILHOIO Maciia U OeH3071a.

[Tony4enue 3015 Kpaxmana. [lomyuenne 3015 cepbl U3 THOCYIb(haTa HATPUSL.

2.7. Xumuueckue peaxkyuu

Knaccudukanus XuMUYECKUX peakiuii B OPraHMYecKord U HeopraHuvyeckor xumuu. [loustue o
XUMHUYECKOW peaknuu. Peakmwmm, umymme O0e3 H3MEHEHHS KadyeCTBEHHOTO COCTaBa BEIIECTB:
aJIOTpoNM3aIs U u3oMepusanus. Peakiuu, uaymye ¢ M3MEHEHHEM COCTaBa BEIIECTB: 10 YHUCIY U
XapaKkTepy pearupymlux W 00pa3yroIMXCs BEMECTB (Pa3lIoKEeHHS, COCAMHCHHS, 3aMEICHUS,
oOMeHa); MO HM3MEHEHUIO CTElEHEH OKHCIIEHUS AJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE U
HEOKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEaKIuu); 1o  TemioBoMy  3ddexty  (3k30- H
SHJIOTEpPMHUYECKHE); IO ¢aze (roMo- M TETEPOreHHbIC); IO HampaBieHUIO (0OpaTUMbBIE W
HEOOpaTUMBbIE); O MCIOJb30BAaHUIO KaTanu3aTopa (KAaTaIMTUYECKHE W HEKATAIUTUYECKHE); IO
MeXaHU3MYy (paguKaibHble, MOJIEKYISIPHbIC U HOHHBIE).

BeposTHOCTh MpOTEeKaHUs XUMUYECKUX peakluil. BHYTpeHHss 3Heprusl, SHTaNbIu. TernoBon
ekt xummuueckux peakiuil. Tepmoxumuyeckue ypaBHeHus. CTaHAapTHas SHTAIBIHS PEAKIUi U
obpazoBanus BemiecTB. 3akoH ['. W. I'ecca u ero cieactBusi. JHTpoNus.

Ckopocth xumudeckux peakuuid. [lonsitue o ckopoctu peakuuid. CKOpOCTh TOMO- H
TreTEPOreHHOMN peaKIuu. DHEPTUsi AKTUBALIUH.

@DakTophl, BIUSIOLUIME Ha CKOPOCTh XUMUYECKOW peakiuu. [Ipupona pearupyrommux BEIIECTB.
Temneparypa (3akoH Bant — Todda). Konmenrpamms. Karammzaropsl W KaTaiaw3: TOMO- H
reTepOreHHbI, UX MexaHu3Mmbl. DepMEHTHI, UX CpaBHEHUE C HEOPraHMYECKUMHU KaTalu3aTOpPaMH.
3aBUCUMOCTBH CKOPOCTH PEAKIIMI OT TOBEPXHOCTU CONPUKOCHOBEHHS PEarupyrouX BEIIECTB.

OOpaTtuMOCTh XMMHUYECKUX peakuuid. Xumuueckoe paBHOBecue. lIoHATHE O XUMHUYECKOM
paBHOBecuH. PaBHOBECHBIE KOHIIEHTpalMu. JMHAMHYHOCTh XMMHYECKOTO paBHOBecus. DaKTOPHI,
BIUSIONIME Ha CMEIICHHE pPAaBHOBECHSA: KOHIEHTpallus, MJaBlieHHWEe, TeMmieparypa (TpUHIIHUI
Jlelllarenne).

Jlemoncmpayuu

[TpeBparenue kpacHoro gocdopa B Oelnblil; KUCIOpOIa B 030H.

Monenu Oyrana u u300yTaHa.

[Tomydyenue kucmopoja U3 NepoKcuIa BOIOPOIa U BOIBI; JETHApATAIMs dTAaHOIA.

[enouka npepamennii P * P,Os * H3POs; cBOICTBAa YKCYCHOM KHCIOTHI; PEaKLUU, UIYIIHE C
00pa3oBaHHEM OCaJKa, ra3a U BOJbI, CBONCTBAa METANIOB, OKUCJICHHE aJbJCTH/Ia B KUCIOTY U CIIHPTa
B JIbAETHU/I.

Peakiiuu ropeHus; peakiuy 3HAOTEPMHUYECKHE Ha MPUMEpPE pPEeakIuu paslioKeHHUsl (dTaHoIa,
KaTUIHHON CeMUTphl, OMXpoMara aMMOHUS) M 3K30TepMHUYECKUE Ha TMpPUMEpe peakluil COeAMHEHUs
(oGecBeunBanre OPOMHOW BOJBI W PAacTBOpa MEpPMaHTaHaTa Kajlus HTUJICHOM, TallleHUE M3BECTU U
Ap.).

B3anMozeiicTBue IMHKA C pacTBOpaMU COJITHOW M CEPHOM KHCIOT IPU Pa3HbIX TeMIepaTypax,
Pa3HbIX KOHIEHTPAIUSAX COJSHON KUCIOTHI; Pa3IoKEHHE MEePOKCHIa KUCIOPOIa ¢ MOMOIIBIO OKCUIA
maprasnma (IV), katana3bl CBIpOTO Msica U CHIPOTO KapToders.

B3aumopeiicTBUe IMHKA pa3IMUYHON TOBEPXHOCTH (TIOPOILIKA, MBLIH, TPAHYJT) C KUCIOTOM.

Mojenb «KUTISIIEro CI0s.

CwmelieHre paBHOBECUS B CUCTEME: Fe+ + 3 CNS'<—>Fe(CNS)3; ombIICHHE KUPOB, PEAKIIUU
sTepuduKaImu.

3aBUCHMOCTh CTETICHU AJIEKTPOIUTUIECKON JUCCOIUAIINHN YKCYCHON KUCTIOTHI OT pa30aBiIeHUS.



Cpasuenue cpoiictB 0,1 H pacTBOpoB cepHOI U CEpHUCTON KHUCIOT; MypPaBbUHON U YKCYCHOM
KHCJIOT; THIPOKCHU/IOB JIUTHUS, HATPUS U KAJIHS.

Jlabopamopnyvle onvimol

[Toryuenue Kuciaopoa paziiokeHneM NepoKcua BOJOpo/ia U (UJIH) epMaHraHaTa Kajius.

Peaknun, wmaymme ¢ oOpa3oBaHHMEM OCajKa, ra3a WIA BOABl JJII OPraHUYEeCKHX U He-
OpPTaHUYECKUX KUCIIOT.

2.8. Pacmeopwi

[lonsitue o0 pactBopax. @PU3MKO-XMMHUYECKass IpUPOJAa DPACTBOPEHUS U PACTBOPOB.
B3aumopeiictBie pacTBOpuTeNsl M pacTBOPEHHOro BemlecTBa. PacTBopumocTh BemiecTB. CrocoObl
BBIPQKEHMUSI KOHLIEHTPALIUM PACTBOPOB: MaccoBas JA0Js PacTBOPEHHOrO BellecTBa (IPOLEHTHAs),
MOJISIpHAS.

Teopus NIEKTPOIUTUYECKON auccoLManui. MeXaHu3M IHUCCOLMAlMU BELIECTB C PA3IMYHBIMU
TUNIAMU  XUMHUYECKHX cCBsized. Bkianx pycckux yueHbIX B pa3BUTHE MPEACTAaBIEHUH 00
NIEKTPOJINTUYECKOH  aucconuanui. OCHOBHBbIE  IOJOXEHUS  TEOPUM  AJIEKTPOJIMTUYECKOU
muccouuanuu. CTeneHb MeKTPOIUTUYECKON Tuccouranuu U (GakTopbl ee 3aBUCUMOCTU. CUIIbHbBIE U
CPEIHHE DIIEKTPOJIUTHI.

Hucconmanus Boabl. Bomopoanslii mokazarens. Cpena BOAHBIX PAacTBOPOB SJIEKTPOIMUTOB.
Peakuyn oOMeHa B BOAHBIX pacTBOpax JIEKTPOJIUTOB.

['unponu3 kak oOMeHHbIH npoiiecc. HeoOpaTumblii THAPOIIN3 OPraHUYECKUX U HEOPTAHUYECKUX
COCIMHEHUH U €T0 3HaYEHUE B IIPAKTUYECKOM JEATEIBbHOCTH YEI0BEKA.

OO6patumslii ruaponus coneit. Ctynenyarsiii rugponus. [Ipaktnyeckoe mpuMeHEHHE THAPOIU3A.

['uaponu3 oprannyeckux BemecTB (OEIKOB, KUPOB, YIJIEBOIOB, MOJIMHYKICOTH0B, AT®D) u ero
OuoJoruueckoe u npakruyeckoe 3HaueHue. OMbUIeHHE KUPOB. Peakius srepudukanuu.

Hemoncmpayuu

CpaBHeHuE 3JIeKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CwMmeleHre paBHOBECHS IUCCOIMAIIMU CIa0bIX KUCIIOT.

WMHauKaTophl M N3MEHEHUE UX OKPACKHU B Pa3HBIX Cpeaax.

CepHOKUCIBII U (pepMEHTATUBHBINA THIPOIU3 YTIIEBOIOB.

'maponus kapOOHATOB, Cyab()AaTOB M CHIMKATOB IICIOYHBIX MeTaioB; HUTpatoB cBunua (I1)
WJIM [IUHKA, XJIOPU/Ia aMMOHHUS.

Jlabopamopuwiii onvim

Xapakrep AUCCOLMALMU PA3JIMYHbBIX THAPOKCUIOB.

Hpaxmuttec;coe 3anAamue

IIpuroroBneHue pacTBOPOB Pa3INYHBIX BUJIOB KOHIIEHTPALUH.

29 OxucaumenbHo-60CCMAHOBUMENbHbBLE peaxkyuu.
aﬂeKmPOXMMMU€CKM€ npoyeccaol

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OKHUcIeHusa. BoccraHoButenu u
okuciurenu. OKUCIEHHE M BOCCTAaHOBJIICHHE. DBakHellne OKUCIUTENM U BOCCTAHOBUTEIM.
BoccranoBuTenbHple  CBOMCTBA  METAJIOB —  MPOCTHIX  BewmecTB.  OKUCIUTENbHBIE U
BOCCTAaHOBUTEJIBHBIE CBOMCTBA HEMETAJNIOB — IIPOCTBIX BELIECTB. BOCCTaHOBUTEIIBHBIE CBOWCTBA
BEIIECTB, OOpPAa30BAHHBIX DJJE€MEHTaMM B HHU3IIEH (OTPULATENIBHOM) CTENEHU OKUCIECHHMS.
OxucnuTeNnbHble CBOWCTBA BEIIECTB, OOpPAa30BaHHBIX AJIEMEHTAMH B BbICHICH (TOJOXXUTEIbHOM)
cTernieHn OKucieHus. OKUCIUTENbHbIE M BOCCTAHOBHUTENbHbIE CBOICTBA BELIECTB, OOpa30BaHHBIX
2JIEMEHTAaMU B IPOMEXKYTOUHBIX CTEMEHSIX OKUCIICHUS.

Knaccudukanus OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakiui. Peakunn MeXaTOMHOrO H
MEXMOJIEKYJIIPHOTO  OKUCJIEHMSI-BOCCTAHOBJIEHUA. Peakium BHYTPUMOJIEKYJIIPHOTO OKHUCIEHUS-
BOCCTAaHOBJIEHHMs. Peakinyu caMoOKHCIEHUS-CAMOBOCCTAaHOBIIEHUS (IUCTIPO-TIOPIIHOHUPOBAHHUS).

Metonpl cOCTaBI€HUS YPaBHEHMH OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakuuid. Meron
JJIeKTpOHHOTO OamaHca. BrusiHue cpeapl Ha MNPOTEKaHHE OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
IIPOLIECCOB.



XUMHYECKUE MCTOYHUKH TOKA. DJIEKTPOAHBIE MOTEHUMANbI. Psii CTaHAAPTHBIX 3JEKTPOIHBIX
MOTEHLUANOB (AJIEKTPOXUMUYECKUN PsIi HaMpsDKeHUH MeTasioB). ['anbBaHHWYecKue 3JIEMEHTHI U
NPUHIHAIEI ©X PaboThl. CocTaBlieHUE TaTbBAHUYECKUX 1eMeHTOB. OOpa3oBaHME TalbBAHUYCCKUX TMap
IpU XMMHUYECKUX TMpoleccax. [ anbBaHMYECKHE 3JEMEHTHI, NPUMEHsSIeMble B >KU3HH: CBUHIIOBAS
AKKyMYJIATOpHas OaTtapesi, HUKeIb-KaJIMUEBbIE 0aTapeu, TOTIIUBHBIC YJIEMEHTHI.

DNEKTPOIN3 PacIUIaBOB M BOJHBIX PAcTBOPOB AJIEKTPoJUTOB. Ilpoueccel, mpoucxonsmue Ha
KaToJie¢ M aHojie. YPaBHEHHUS SJIECKTPOXUMHUYECKUX IPOIECCOB. DJIEKTPOJU3 BOJHBIX PACTBOPOB C
WHEPTHBIMH 3JIEKTPOJAaMHU. OJIEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU 3JIEKTPOIAMH.
[IpakTrueckoe NpUMEHEHHE IEKTPOIIN3A.

Jlemoucmpayuu

BoccranoBnenue quxpomara Kajausi IUHKOM.

Boccranosnenue okcuna meau (1) yriem u Bogopomom.

BoccranoBnenue quxpomara Kajnus STUIOBBIM CIIUPTOM.

OKUCIUTENbHBIE CBOMCTBA a30THOM KUCJIOTHI.

OkucnuTeNnbHbIE CBOMCTBA AUXpOMATa Kajusl.

["anpBaHMYECKHUE STIEMEHTHI U OaTaperKH.

Onekrposn3 pactBopa xiopuaa meau (l1).

Jlabopamopnyvle onvimol

BzaumopeiicTBue MeTallIOB ¢ HEMETAUIaMH, a TAKXKE C PACTBOpAMHM COJEH M pacTBOpamu
KHCJIOT.

BzaumopeiicTBue cepHO M @30THOM KUCTIOT C MEIBIO.

OkucnuTenbHbIE CBOMCTBA IEPMaHTraHaTa Kajaus B pa3JIMYHbIX Cpelax.

2.10. Knaccupurayus sewyecms. Ilpocmule gewgecmaa

Knaccudukanus Heopranuyeckux BemiecTB. [IpocTeie u cinoxHble BemecTBa. OKCHUABI, HX
kinaccudukanus. [wapokcuabl  (OCHOBaHUS, KHCIOPOJICOACPIKAIIUE KHCIOTHI, aM(O-TepHBIC
ruapokcuabl). Kucnotel, ux knaccubukauua. OcHoBaHus, ux kiaccuuxamus. Comu cpemHue,
KHUCJIbIE, OCHOBHBIE M KOMILIEKCHBIE.

Mertamnbl. IlonokeHne MeTalIOB B MEPUOAUYECKON CHCTEME M OCOOCHHOCTH CTPOCHHSI HX
atoMoB. [IpocTeie BelecTBa — METAJIIbI: CTPOEHUE KPUCTAIUIOB M METAJNIMYECKAsT XUMUYECKas CBSA3b.
OO0mue ¢usznyeckue CBOWCTBA METANIOB M WX BOCCTAHOBHUTEIbHBIE CBOWMCTBA: B3aMMOJICHCTBHE C
HeMeTaulaMu  (KUCIIOpOJOM, TajJoT€HaMM, CEepoM, a30TOM, BOJOPOAOM), BOJOHM, KHCIOTaMH,
pacTBOpamMH COJIei, OpraHMYeCKHMMH BeEIleCTBaMHU (CIHpTaMH, TaJoreHalKaHamH, (EeHoIoM,
KHCIIOTaMu), mienodaMu. OKCUJIBI U TUIPOKCUIBI METAIUIOB. 3aBUCUMOCTh CBOMCTB ATHUX COEIMHEHUI
OT CTETIEHEN OKUCICHHS] METAJJIOB. 3HaUYE€HNE METAJVIOB B PUPOJIE U AKU3HHU OPTaHU3MOB.

Kopposusi meramnoB. [lonstue xopposun. XumMudeckas KOpPpo3us. ODIEKTPOXHUMHUYECKas
Koppo3usi. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

OO6mue crocoObl MoMyYeHUs METaUIOB. MeTaiibl B mpupojae. MeTaumyprus U €e BUIbI: THPO-,
TUAPO- U BIEKTPOMETAILTYPrusl. DNEKTPOJIN3 paCIJIaBOB U PACTBOPOB COECIWHEHUNA METAIOB U €ro
MPAKTUYECKOE 3HAYCHHUE.

Hememannwi. Tlonoxxenue HemetamioB B [lepuonudeckoii cucteme, 0COOEHHOCTH CTPOSHUS MX
aTOMOB. DJIEKTPOOTPHUIIATEIIBHOCTD.

bnaropoansie ra3pl. DNEKTPOHHOE CTPOCHHE aTOMOB OJArOPOJHBIX Ta30B U OCOOCHHOCTH HX
XUMUYECKHUX U (PU3UYECKUX CBOMCTB.

Hemerannsl — mpocteie BemecTBa. VX aTOMHOE U MOJIEKYJIIPHOE CTPOCHHE MX. AJIIOTPONUSI.
Xumudeckrue cBoicTBa HeMeTalIoB. OKHCIMTEIBLHBIE CBOMCTBA: B3aMMOJCHCTBHE C METaUIaMH,
BOJIOPOJIOM, MEHEE JIIEKTPOOTPULIATEIbHBIMA HEMETAJUIAMU, HEKOTOPBIMU CJIOKHBIMU BEIIECTBAMMU.
BoccranoBuTenbHBIE CBOMCTBA HEMETAJIOB B pEaKmUsIX C (PTOPOM, KHCIOPOJOM, CIOKHBIMHU
BEII[ECTBAMU — OKUCJIHUTENSAMH (a30THOM U CEPHON KUCIIOTaMU U Jp.).

Jlemoncmpayuu

Konnexuus «Kmnaccuduxarms HeopraHndeckux BEUIECTBY» U 00pa3Ilbl MPeICTaBUTENEH KIIACCOB.

Konneknus «Knaccudukaiys opraHMuecKuX BEIIeCTB» U 00pasiibl MPeCTaBUTENIEH KIAaCcCOB.

Mogenu KpUCTaUIMYECKUX PELIETOK METAJIOB.



Konnekuust MeTanioB ¢ pa3HbIMH (PU3NIECKIMHI CBOWCTBAMHU.

B3auMopeiicTBue JUTHSI, HATpUs, MarHusl U Keje3a C KHUCIOPOJAOM; IIEJIOYHBIX METAJUIOB C
BOJIOH, crupTamu, (EHOJIOM; IIMHKA C PAacTBOPAMHU COJSHOM W CEPHOM KHCIIOT, HATPHsI C CEpOii;
AITIOMUHHUS C HOJIOM; JKeJle3a C PpaCTBOPOM MEJHOTO KyIIOpOca; allOMUHHMS C paCTBOPOM €JIKOTO HATpa.

OKcubl U THAPOKCUIBI XPOMA.

Koppo3us meTanioB B 3aBUCUMOCTH OT YCIIOBHM.

3amura METauIoB OT KOPPO3HH: 00pa3Libl «HEPKaBEEK», 3aAIUTHBIX MOKPHITHH.

Komneknus pya.

DIIEKTPOJIN3 PACTBOPOB COJICH.

Monenu KpucTasIn4ecKuX pelieTok ioja, aamasa, rpagura.

Amnorponus ¢ochopa, cepbl, KHCIOPOIa.

B3aumozeiicTBue BogopoAa C KHCIOPOAOM; CYpbMbl C XJOpPOM; HaTpus C HOAOM; XJopa ¢
pacTBOpoM OpoMH[a Kallis; XJIOPHOW M CEPOBOJOPOTHON BOJBI; 0OECIBEYMBAHUE OPOMHOU BOIBI
STUJICHOM WJIN all€TUIICHOM.

Jlabopamopnywle onvimol

OsznakomiieHHe ¢ 00pa3lamMu NpeCcTaBUTENEH KI1acCOB HEOPTaHUYECKUX BEIECTB.

O3HakomieHHE ¢ 00pa3laMu MPpeACTaBUTENCH KJIACCOB OPraHMYECKUX BEIICCTB.

O3HakoMJICHUE C KOJIJIEKITUEH PY/I.

[Tonydyenue kuciaopoaa u ero CBOMCTBA.

[Tonyyenue BoaOpOIa U €ro CBOKCTBA.

[TonydyeHune naacTUYECKO Cepbl, XUMHUYECKHUE CBOMCTBA CEPBHI.

B3auMozeiicTBue METaNIOB ¢ PACTBOPAMHU KUCJIOT U COJIEH.

ColicTBa yrisi: aicopOIIMOHHbBIC, BOCCTAHOBUTEIILHBIC.

B3auMopeiicTBUE IMHKA WK aJTIOMHHUS C paCTBOPaAMH KUCIIOT U LIEJIOYEH.

OkpalMBaHue MIaMeHH KaTHOHAMH IIEJIOYHBIX U [IET0YHO3EMETbHBIX METAJIIIOB.

2.11. OcHogHbie Kiaccvl HeOP2aHUYeCKUX U OP2aHUYecKUx coeoOuHeHull

Bonoponnsle coenuHeHus HemerauioB. IlosydeHne aMMuaka M XJIOPOBOJOPOJA CHHTE30M U
KOCBEHHO. Pu3nyeckue cBoiictBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOWCTBA.

Oxcuibl U aHTHJIPUIBI KapOOHOBBIX KUCIOT. Heconeobpasyromue U coneodpasyrone OKCHIbI.
Kucnorusle okcuapl, ux cBoiictBa. OCHOBHBIE OKCH[BI, UX CBOWCTBA. AM(OTEpHBIE OKCHIBI, UX
CBOMCTBAa. 3aBUCUMOCTb CBOWCTB OKCHJOB METAJUIOB OT CTENEHM OKHUCIEHUSA. AHTHIPHUIBI
KapOOHOBBIX KUCIIOT KaK aHAJIOTH KUCIOTHBIX OKCUJIOB.

Kucnotsl oprannyeckue u HeopraHudeckue. KHUCIOTBI B CBeT€ TEOPUU AJIEKTPOIUTHUYECKOM
mucconranuu. Kucnorsl B cBeTe NpoTONMTHYECKOM Teopuu. Kitaccudukanus opraHuyeckux Hu
HEOpraHuyeckux KuciaoT. OOmme CcBoOWCTBa KHUCIOT: B3aUMOJAEWCTBUE OpPraHUYECKHX U
HEOPraHMYECKUX KHCIOT C METaJllIaMH, OCHOBHBIMM U aM(OTEPHBIMH OKCHUAAMU U THUAPOKCHJIAMH,
coJisiMu, 0Opa3zoBaHUE CIOXHBIX 3¢upoB. OCOOEHHOCTH CBOICTB KOHLIEHTPUPOBAHHOM CEpPHOU U
A30THOM KHCIIOT.

OcHoBaHMsI opraHMueckrie U Heoprannyeckue. OCHOBaHMSI B CBETE€ TEOPUH AJIEKTPOJIUTUYECKON
mucconranui. OCHOBaHMS B CBETE NPOTONIMTHYECKOM Teopuu. Kiaccudukanus opraHudeckux H
HEOPraHWYECKUX OCHOBaHWN. XHMMHMYECKHME CBOWMCTBA WIEJIOYE M HEPACTBOPUMBIX OCHOBAaHUMU.
CpoiicTBa GECKHCIOPOJHBIX OCHOBAHUI: aMMHaKka U aMUHOB. B3anMHoe BIUsiHHE aTOMOB B MOJIEKYJIe
aHWJIMHA.

AmboTepHble OpraHNuecKrue U HeOpraHu4eckrue coequHeHns. AM(oTepHble OCHOBaHUS B CBETE
MPOTOJUTHYECKONH Teopuu. AMGOTEpHOCTh OKCHIOB M TUIPOKCHIOB TEPEXOJHBIX METAIIOB:
B3aMMOJIEMCTBHE C KUCIOTaMU U IIET0YaMH.

Comu. Krnaccudukanus u Xxumudeckue cBoicTBa coseil. OcoOCHHOCTH CBOWCTB Ccojied
OpPraHMYECKHUX Y HEOPraHUYECKUX KUCIIOT.

['enernyeckas CBs3b MEXKIY KJIacCaMU OPraHMYECKUX M HEOpraHndeckux coeauHeHui. [lonstue
O TEHETUYECKOW CBSI3M M TIEHETHMYECKHX pAJaxX B HEOPraHWYECKOM M OpPraHMYECKONM XHMMH.
['eHernyeckue psnpl MeTaula (Ha MpUMepe KalblMsg U JKene3a), HeMeTaia (Cepbl M KPEeMHHS),



MEePEXOHOTO 3JeMeHTa (IMHKA). ['eHeTnueckue psiibl U TeHETUYECKasl CBSI3b B OPraHUYECKOW XUMUH.
EnuncTBO MUpa BelecTs.

Jlemoncmpayuu

Komneknuu KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHIOB, IEMOHCTPAIIUS UX CBOMCTB.

B3anmopelicTBie KOHIEHTPUPOBAHHBIX a30THOH M CEpHOM KHCJIOT, a Takke pa30aBIeHHOMN
A30THOM KHCIIOTBI C MEBIO.

Peakmust «cepeOpstHOTO 3epKajay ik MypaBbHHON KHUCIOTHI.

B3anMopeiicTBrue pacTBOpa THIPOKCHA HATPHUSL ¢ KUCIOTHBIMU OKcHaaMu (okcuaoM ¢ocdopa
(V)), amdoTepHbIME THAPOKCHAAMHE (THAPOKCHIOM IIHHKA).

B3anmoneiicTBre aMmMuaka ¢ XJ0pOBOJIOPOIOM U BOJIOW. AHAJIOTUYHO ISl METUIIaMHUHA.

B3aumoneiicTBe aMUHOKHUCIIOT C KUCIOTaMH | 1iejouyaMu. OCyIiecTBIeHUE EPEeX0/I0B:

Ca— CaO — Ca3(PO4)2— Ca(OH)z
P _ P205 _ H3PO4
Cu — CuO— CuSO4— Cu(OH);— CuO— Cu C;H50H- C;H4 - C;H4Br,

Jlabopamopnule onvimol

[TosryueHue 1 cBOMCTBA YIJIEKUCIIOTO rasa.

CBolicTBa CONSTHOM, CepHOH (pa30aBiICHHOMN) U YKCYCHOM KUCIOT.
B3aumozeiicTBue rupokcuia HaTpus ¢ cossiMu (cynbdarom meau (I1) u xmopumgom aMmMoHus).
Pa3noxenue ruapokcuia Meau.

[Tony4yenue u ampoTepHbIe CBOMCTBA THAPOKCHIA ATTFOMUHHSL.
[Tonyyenue xecTkoil BO/bI U U3YUECHHUE €€ CBOMCTB.

YcTpaHeHrne BpEMEHHOM M TOCTOSSHHOM KECTKOCTH.
HpaKmulteCKue 3AHAMUA

[Tony4yenue xJ10pOBOJOPOAA U CONSTHOM KUCIOTHI, UX CBOKCTBA.
ITonmyyenue ammuaka, €ero CBOMCTBa.

XuMus 371EMEHTOB

S-Onemenmol

Bonmopoa. /IBOWCTBEHHOE TOJIOKEHHE BOAOPOJAA B IEPHOJUYECKON cucrteme. KM3orormsl
Bogopoaa. Tspkenas Boma. OKHUCIUTENbHBIE M BOCCTAHOBUTENBHBIE CBOMCTBA BOJOpPOAA, €ro
MIOJIy4eHHUE U pUMeHeHHe. Poib BOIOpOAa B )KUBOW U HEKUBOM IIPUPOJIE.

Boma. Ponp Bombl kak cpemooOpasyromiero BellecTBa KJIETKH. OJKOJOTHYECKHE AaCIeKThI
BOJIOTIOJIb30BAHMS.

OnemenTsl !A-rpymnmsl. [enounsie Metamibl. O0Mmas XxapakTepUCTUKA MIET0YHBIX METaIOB Ha
ocHOBaHMM mnoJyioxkeHuss B Ilepumomnueckor cucreme snemeHToB J[. M. MeHneneeBa u CTpoeHHs
atomoB. llomyuenmwe, Qu3uyeckue M XUMHUYECKHE CBONCTBA INEJIOYHBIX MeETaIoB. KaTHOHBI
HICJIOYHBIX METANIOB KaK Ba)KHEWINas XuMudeckas (opma HUX CYIIECTBOBAHHMS, PETYJISTUBHAS POJIb
KaTHOHOB KaJIWsl U HaTpusl B KUBOM KiieTke. [IpupoiHbIe COeIMHEeHNs HATPUs U Kallusl, UX 3HaYEHUE.

OnemeHThl [TA-rpynmel. OOmas xapakTepucTUKa MIEIOYHO3EMENBHBIX METAJIJIOB U MarHus Ha
ocHOBaHMU mnojoxxkeHus B Ilepmoanueckoit cucteme snementoB /. M. MenneneeBa u cTpoeHus
atomoB. Kanpuuii, ero nonydenue, puanyeckue U XUMHUYECKHUE CBOMCTBA. BakHeime coenuHEeHUs
KaJbIUsl, UX 3HaYeHHEe U mpuMeHeHue. Kanpuuii B mpupoie, ero Ouoioruyeckast pob.

p-Onemenmol

AmoMuHui. XapakTepuUCTMKAa QJIIOMMHMS Ha OCHOBaHMM InojokeHus B Ilepmonmueckoit
cucreme snemenToB J[.M. MenneneeBa u crpoenust atoma. [lonydenue, pusnueckre u XUMHUECKUE
CBOICTBa aJIfOMMHMs. BakHellne coelMHEHUs allOMUHUS, UX CBOWMCTBA, 3HAUYEHUE U NPUMEHEHHE.
[IpupoaHble cOeqUHEHNS aTIOMAHMS.

VYraepon u kpemuuil. O0Imas xapakTepucTHKa Ha OCHOBaHMHU UX TojoxeHus B Ilepuonndeckoit
cucreme JI. W. MenneneeBa u crpoeHusi aroma. [IpocTele BemiecTBa, 00pa3oBaHHbBIE ATHUMH
aneMeHTaMu. OKcHIBl M TUAPOKCUIBI YriepoAa M KpeMHMs. BaXHeWIne coau YrojipHOM H
erMHHeBOI\/’I kuciioT. CHnMKaTHas IMPOMBINIJICHHOCTD.



["anorensr. O0IIast XapakTEPUCTUKA TAJIOTCHOB HA OCHOBAHUU WX ToJokeHus B [lepuoanueckoii
cucreme sneMeHToB [[. M. MeHneneeBa U CTpoeHHsi aTOMOB. ['ajoreHbl — MpOCThIE BEUIECTBA:
CTPOEHUE MOJIEKYJI, XUMHUUYECKHUE CBOMCTBA, MOJYy4YEHUE U NPUMEHEHHE. BaxkHeNIMe COEOUHEHUS
rajJjioreHoB, UX CBOMCTBA, 3HAYEHHE M NpUMEHEHHE. ['amoreHbl B npupone. buomornueckas poib
rajoreHoB.

Xanpkorenbl. OOmas XapaKTepUCTHKA XaJlbKOT€HOB Ha OCHOBAHMM UX IMIOJIOKEHUS B
Ilepuonuueckoit cucrteme siaemeHToB J[.M. MenaeneeBa M CTpOEHUS aTOMOB. XalbKOTe-Hbl —
npocThie BemecTBa. Atorponus. CTpoeHHEe MOJIEKYJN aJUIOTPOMHBIX MOAU(PHUKAIUI U UX CBOMCTBA.
[Tonyuyenue u mpuMeHEeHNE KUCIOPO/Ia U cepbl. XaJIbKOTE€HbI B IPUPO/JIE, UX OMOJIOTMYECKast POJib.

OneMeHThl Y A-rpynnbl. OO0mias XapakTepUCTHKA JJIEMEHTOB 3TOH TPYNIBI HA OCHOBAHHMH HX
nonoxxeHus B [lepuoauyeckoit cucreme anemeHToB J[. V1. MenneneeBa u crpoenus atoMoB. CTpoeHHe
MOJIEKYJIBI a30Ta M aJUIOTPONHBIX MoAuduKanuii pochopa, ux puznyecKkue U XMMHUUECKHUE CBOMCTBA.
Bonoponusie coequaeHust 3meMeHToB VA-rpymmbl. Okcuapl azota u Gocdopa, COOTBETCTBYIONINE UM
kucaoThl. Conu 3TuX KUcioT. CBOMCTBA KUCIOPOIHBIX COeIMHEHUN a3oTa U ¢ocdopa, X 3HAUCHUE U
npuMeHeHue. A30t u hocdop B mpuUpo/ie, iX OMOIOTHIECKast POJIb.

OneMeHThl 1Y A-rpynnel. O01mas XxapakTepUCTHKA 3JIEMEHTOB 3TOW TPYNITBI HA OCHOBAHHMH HX
nojioxkenus B [lepuoauueckoit cucreme anemenToB 1. M. MeneneeBa U CTpOEHUSI aTOMOB. Y TJIEPO/I
u ero amwiorponus. CBoWCTBa alUIOTPOMHBIX MOAM(PHUKAIUI yriepoia, UX 3HAUCHUE U MPUMEHEHHE.
Okcuabpl M TUAPOKCHIABI YIJIEPOJAa W KPEMHUS, MX XHUMHUYEeCKue cBoiicTBa. Colin yrolbHOW M
KPEMHUEBBIX KUCIIOT, UX 3HAaYeHHE U MpuMeHeHue. [Ipupomoodpasyromias posib yriepoa sl KUBOH
Y KPEMHUS JIJIs1 HEXKUBOUM MPUPOJIBI.

d-Daemenmuor

Ocobennoctu crpoenusi aromoB O-anementoB (IB-VIIIB-rpymnm). Menb, 1IHHK, XpoM, XKeJe30,
MaprasHeil Kak IpOCTbie BEIIECTBA, WX (u3Myeckue W XUMHUECKHEe CBoicTBa. Haxoxpenwe 3Tux
METAJIOB B TMPHUPOJC, HMX MojdyueHue u 3HadeHue. CoeauHEeHHs O-371EMEHTOB C pas3IHMYHBIMUA
CTENEHSAMM OKHCIICHUs. XapaKTep OKCHUIOB U THUIPOKCHUIOB ITUX BJEMEHTOB B 3aBUCHMOCTH OT
CTENIEHU OKUCIICHUSI METaslIa.

Hemoncmpayuu

Kommeknuu TPOCTBIX  BEMIECTB, OOpPA30BAaHHBIX D3JEMEHTAMH PA3JIMYHBIX 3JICKTPOHHBIX
CEMEMUCTB.

Konnekiuu MuHepaaoB v TOPHBIX MOPOI.

[Tomyuenue anaoTPONMHBIX MOAUDUKAIIHI KHCIOpoaa, cephl, (hocdopa.

XuMHYecKue CBOWCTBA BOAOPOJa, KUCIOPOAa, cepbl, pochopa, rajJoreHoB, yriaepoja.

Okcuasl cepbl, a3oTa, yriepoja, »Kele3a, MapraHia, MEAM C pa3JIMYHbIMU CTEHEHSMU
OKHCJICHHS, X CBOMCTBA.

I'mapokcunpl cepbl, XpoMa, Maprasiia, >keine3a, MeAH, allOMUHUSA U IIUHKA, UX MOJYyYEHUE U
XMMHYECKHE CBOMCTBA.

Jlabopamopnule onvimol

N3yuenune CBOMCTB MPOCTHIX BEUIECTB U COCTMHEHUM S-3JIEMEHTOB.

N3yueHue CBOMCTB MPOCTHIX BEUIECTB U COETMHEHUM P-3JIEMEHTOB.

M3y4yeHue CBOWCTB MPOCTHIX BELICCTB U COSAMHEHUH O-371eMEHTOB.

HpaKl’}’ZUIlQCKue 3AHAMUA

[Tony4yeHnue TuIPOKCUIOB ATFOMUHUS U LIMHKA; UCCIIEIOBAHUE UX CBOMCTB.

[Tomy4yenue u uccieoBaHUE CBOMCTB OKCUIOB CEpHI, yriepoa, hocdopa.

2.12. Xumus 6 xcusnu obwecmea

XuMHUS U MPOU3BOACTBO. XUMHUYECKAs MPOMBIIIJIEHHOCTh U XUMHUUYECKHE TEeXHOJIOTUH. ChIphe
U XAMUYECKOW TMPOMBIIIJIEHHOCTH. Boga B XUMHYECKOW MPOMBIIUIEHHOCTH. OHEPrus s
XHMHYECKOTO TPOM3BOJACTBA. HayuHble TPUHIMIBI XUMHUYECKOTO TPOM3BOJICTBA.  3alluTa
OKPY)KaIOIIEH cpeabl M OXpaHa Tpylda MPH XUMHUYECKOM Mpou3BOACTBE. (OCHOBHBIE CTaIuH
XUMHUYECKOT0 Mpou3BoicTBa. CpaBHEHME MPOU3BOJICTBA aMMHaKa U METaHOJIA.



XuMusl B CEJILCKOM XO3SMCTBE. XUMU3AIMS CETbCKOT0 XO34MCTBAa U €€ HampaBieHUs. PacTenus
¥ TI0YBa, MOYBCHHBIM TMOTJIONMIAOIINN KOMIUIEKC. Y 100peHus W ux kKiaccudukamus. XUMHUYECKHE
CpEICTBA 3alUThl pacTeHuil. OTpUIaTeNbHBIC TOCICACTBUS MPUMEHEHUS MECTHIMIOB U Oopbda ¢
HUMH. XHUMH3alKs >KUBOTHOBOJICTBA.

XHUMHS U 9KOJIOTHS. XUMHUYECKOE 3arps3HeHre OKpyxaromiei cpeapl. OxpaHa ruapochepsl oT
XUMHYECKOTO 3arps3HeHus. OxpaHa MOYBBl OT XMMHUYECKOTro 3arpsizHeHus. OxpaHa atMocdepbl OT
XuMHYecKoro 3arpsisHerus. Oxpana (Guopsl U ¢ayHbl OT XUMHUYECKOTO 3arpsi3HeHusl. BHOTeXHOIOT s
Y TEHHAsl MHKEHEpUsI.

XuMusl ¥ TOBCEAHEBHAS KU3Hb YesoBeka. JlomaiiHssa anteka. Moroiye 1 YUCTAIINE CPEeACTBa.
CpencrtBa 60pb0OBI ¢ OBITOBEIMH HaceKOMBbIMH. CpelcTBa JTMYHOW TMTHEHBI M KOCMETHKH. XUMHUS U
numa. MapKUpOBKH YHAKOBOK NHUINEBBIX M TMTMEHUYECKHUX MPOAYKTOB M YMEHHE HX YHUTaTh.
OKonorus KuMIa. XUMHSI U TeHeTHKa JeJIoBeKa.

Jlemoncmpayuu

Mopenu npou3BoACTBA CEPHOM KUCIOTHI U aMMHUaKa.

Konnekuust ynoOpeHuii u mecTUIiuaoB.

OO0pa3siibl cpeaIcTB OBITOBOM XUMHUH U JICKAPCTBEHHBIX MTPENapaToB.

Hpaxmu%cxue 3AaAHAMUA

O3HaKOMJICHHUE C KOJUISKIMEH yI0OpEeHU U IECTUITUIOB.

O3HakoMJIeHHE C 00pa3liaMu CPeACTB OBITOBOM XMMHH M JICKAPCTBECHHBIX IIPETapaToB.

IIpumepHbie TeMbl pedepaToB (IOKJIA10B), UHANBHAYAJIbHBIX POEKTOB

. buorexHoorus u reHHas nHXXeHepusi — TexHonorun XXI Beka.

. HanoTtexHonorust kak nNpUOPUTETHOE HAIpaBJICHUE PAa3BUTHSA HAyKU U MPOU3BOJCTBA B
Poccuiickoit @enepanuu.

. CoBpeMeHHbIEe METO/1bl 00€33apaKUBaHUSI BOJIBI.

. AJOTpONUs METAJLIOB.

. Kuznub u aesrensHocth .M. Menpaeneena.

. «Ilepuoguveckomy 3aKoHy Oyaylee He TPO3UT Pa3pyIICHUEM...»

. Cuntes 114-ro snemenTa — TpuyM@ pOCCHICKUX (PU3UKOB-SIEPIIHKOB.

. N3oTonsl Bogpopoaa.

. Hcnonp3oBanne pagnoakTUBHBIX U30TOMOB B TEXHUYECKUX TIEIISIX.

. PeHTreHoBCKOE M3IIy4eHHE U €r0 UCII0JIb30BaHUE B TEXHUKE U MEAUIMHE.

. [1ma3ma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

. AMop(dHbIe BeliecTBa B MpUPOJIe, TEXHUKE, OBITY.

. OxpaHa OKpyXaromieil cpelbl OT XHUMHUYECKOro 3arpsisHeHus. KonnuecTBeHHbIE Xa-
PaKTEPUCTUKH 3arpSI3HEHUS OKPYKAIOIIEH CpeIbl.

. [TpuMeHeHre TBEPAOTO U ra3oo0pa3Horo okcuaa yriaepoaa (1V).

. 3ammuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arps3HEHUS.

. ['pyOonucnepcHble CUCTEMBI, UX KilaccuuKalus ¥ HUCHOJIb30BaHUE B Mpodeccuo-
HaJIbHOM J1€ATEIbHOCTH.

. KocMeTtnueckue renu.

. [IpuMeHeHne cycieH3uil U SMYJIbCUI B CTPOUTEIBCTBE.

. MuHepaJbl ¥ TOPHBIE TTOPOJIBI KaK OCHOBA TUTOCHEPHI.

. PacTtBOpHBI BOKpYT Hac. TUIBI pacTBOPOB.

. Boga kak peareHT u cpena i XMMHYECKOTO Mpolecca.

. Kuznb u gestensHocTh C. AppeHuyca.

. Bxnag oTe4ecTBEHHBIX YUCHBIX B PA3BUTHE TEOPHH IECKTPOIUTHUUECKON TUCCOIHAIIUH.

. YcTrpaHeHne )KeCTKOCTH BOJIbI Ha TPOMBIIIICHHBIX MPEANPUITHSIX.

. CepHas KUCIIOTa — «XJIe0 XMMHUYECKOMN MPOMBIIIIIIEHHOCTH.

. Hcnonp30BaHrne MUHEPATHHBIX KUCIOT HA MPEANPUATHAX PA3TMYHOTO MPOQUIIS.

. OKcuBI U COJIA KaK CTPOUTEILHBIE MaTEPHAIIbI.

. Hcropus rumnca.

. HOBapeHHafl COJIb KaK XUMHUYCCKOEC CBhIPBEC.



. MHoronukuii kKapOOHAT KaJIbIUs: B IPUPOJIE, B IPOMBIILICHHOCTH, B OBITY.

. Peakiuu ropenus Ha IpOU3BOJCTBE U B OBITY.

. BupryansHoe MOAENMPOBAHNE XUMUUYECKUX ITPOLIECCOB.

. DIEKTPOIN3 PACTBOPOB IEKTPOJIUTOB.

. DNEKTPOIN3 PACIIIABOB 3JIEKTPOIUTOB.

. [IpakTuyeckoe NpUMEHEHHE 3NEKTpoiM3a: padUHUPOBAHUE, TalbBAHOIUIACTHKA,
raJlbBaHOCTETUSI.

. HcTopus noiaydeHus ¥ IPOU3BOICTBA AIIFOMUHMSL.

. DIEKTPOTUTHYECKOE TOTy4YeHUE U pahUHUPOBAHHUE MEIH.

. Kuzup n gesrenpHOCTh . [{9BH.

. Ponp MerauioB B HMCTOpUM 4EIIOBEYECKOM UMBWIM3aUuu. McTopus OTeYeCTBEHHOU
4yepHOH MeTauryprui. COBpeMEHHOE METAIITyPruiecKoe IIPOU3BOACTBO.

. Hcropust 0Te4eCTBEHHOM LIBETHOM MeTaulypruu. Poibs METaioB U CIUIABOB B HAyYHO-
TEXHUYECKOM Iporpecce.

. Koppo3us MeTamioB u ciocoObl 3aLIUTHI OT KOPPO3HH.

. WHuepTHbIE UM 01aropoAHbIe rasbl.

. Poxparomue coym — rajaoreHsl.

. Hcropus mBEACKON CIIUYKH.

. HcTopust BOSHUKHOBEHUS U Pa3BUTUS OPraHUYECKON XUMHUU.

. Kusnb u gesrenbHocts A. M. bytieposa.

. Buranusm u ero kpax.

. Posib OTE4EeCTBEHHBIX YYEHBIX B CTAHOBICHUM M Pa3BUTHM MHPOBOM OpPraHUYECKOU
XUMHH

. CoBpeMeHHbIE NPECTABICHUS O TEOPUU XUMUUYECKOTO CTPOEHUS.

. DKOJIOTUYECKHE ACIIEKThI UCIIOIb30BaHUS YTIIEBOJAOPOIHOTO ChIPBS.

. OKOHOMHYECKHE aCHEKThl MEKIYHAPOJHOIO COTPYAHMYECTBA IIO HCIOJIB30BAHUIO
YTJIEBOJOPOAHOTO CHIPBSI.

. Hcropus OTKpbITHSA U pa3pabOTKHU Ta30BbIX M HEPTAHBIX MecTOpoxaeHul B Poccuiickoii
®denepauuu.

. XuMUS YTIeBOJOPOJHOIO ChIpbs U MOs Oyayias npodeccusi.

. VYTreBo10pOIHOE TOIIIMBO, €70 BUIBI U HA3HAYCHUE.

. CuHTeTHYecKHe KayuyyKH: HCTOPHsI, MHOT0OOpa3He U MepCIeKTHUBBI.

. Pe3nHOTEXHMYECKOE MPOU3BOJCTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOTpecce.

. CBapo4HO€E POU3BOACTBO U POJIb XMMHH YTIIEBOJOPOAOB B HEM.

Hedpts u ee TpaHcnmopTHpoBKa KaK OCHOBa B3aUMOBBITOJHOTO MEXIYHApOJHOTO CO-
TPYAHUYECTBA.

TEMATHYECKOE II-TAHUPOBAHME

ECTECTBEHHO-HAYYHBINITPO®HUII TPOPECCHOHAJIBHOI O OFPA30OBAHHUA

[Tpu peanuszauuu cojepkaHus o0IeoOpa3oBaTeNbHOM  ydeOHOro mpeamera «XHUMHUS» B
npenenax ocsoeHus [IIICC3 CIIO Ha 6a3e 0CHOBHOIO 00IIE€ro 00pa30BaHUs C TOTYyYEHUEM CPEAHETO
obmiero obopazoanus (IIIIKPC, IIIICC3) yuebHas Harpy3ka oOydaromuxcsi coctaBiseT: 197 yacos,
U3 HUX ayauTopHas (oOs3arenbHasl) Harpy3ka oOydaromuxcsi, 128 wyacoB neknuu, 32 dyaca
npaktuyeckue, 20 yacoB nabopaTOpHBIX paboT, 14 YacoB HMpOMEKYTOYHOM arrectanuu, 3 daca
WH/IMBUIYATbHBIA TIPOCKT

Tematuueckuii mian



Bun yueGHOM paboThI

JlaGop
IpakTn
AyauTopHble 3ansaTus. Coaep:kanue o0y4eHus Beero Teopern
q - aTOPHBI

X
BBenenue 2
1. Oprannyeckasi XuMHusl 76 52 12 12
1.1. Ilpeamet opranuyeckoii xumuu. Teopusi crpoenus
OpraHM4ecKuX CoeAMHeHH 4 4
1.2. IlpeaesbHbIe YI1€BOAOPOAbI 4 2 2
1.3. ITHIeHOBBIE U THEHOBBIE YIJIEBOJI0POIbI 6 6
1.4. AueTujieHOBbIE YIJI€BOAOPOIbI 4 2 2
1.5. ApomaTnyeckue yrjieBoaopo/abl 2 2
1.6. IIpupoaHbIe HCTOYHUKH YI1€BOAOPOIOB 6 4 2
1.7. 'mapokcuibHbIe COeAMHEHUS 6 2 2 2
1.8. Aipaeruibl 1 KETOHBI 6 2 2 2
1.9. Kap6oHoBble KHCJO0THI U UX IPOU3BOAHbIE 6 4 2
1.10. YraeBoabl 10 8 2
1.11. AMMHBI, AMHHOKH CJIOTHI, 0€JIKH 8 6 2
1.12. A3oTcoaep:kaime rerepounKJINIecKHe
coequnenusi. HykJjienHOBbIE KHCJIOTBI 6 4 2
1.13. buoJjiornyecKu aKTHUBHbIE COeTMHEHUS 8 6 2
2. O0u1as1 M HeOpraHuyecKast XMMHUS 96 68 20 8
2.1. XuMusi — HayKa 0 BellecTBax ) 2 2
2.2. CTpoenne aTroma 2 2
2.3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema
xumuueckux aementos JI. U. Mengeneesa 6 4 2
2.4. CTpoenue BemecTBa 6 4 2
2.5. loaumepsl 6 4 2
2.6. lucniepcHbIE CHCTEMBI 6 4 2
2.7. XuMu4eckue peakuuu 10 8 2
2.8. PacTBOpHBI 18 10 2 6
2.9. OKHCIUTENBbHO-BOCCTAHOBUTE/IbHbIE PeaKIMH.
DJIeKTPOXUMHUYECKH e NPOLEecChl 8 4 4




2.10. Knaccuduxanus Bemnrectn. IIpocToie BemecTBa 4 4

2.11. OcHOBHbBIE KJIAaCChl HEOPTAHUYECKUX U Opra-

HHUYECKHX COeJHHEeHU i 10 6 4
2.12. Xumus 3J1eMeHTOB 12 12

2.13. XumMus B JKH3HH 001IeCTBA 4 4
3.1.Bbino/iHeHHe HHANBUAYAJIBHOIO MPOEKTA 5 5

4.1. Koucynabranuu 4 4
5.1.IIpome:kyTOUHASI aTTECTAHS 14 14

IMoaroroBka BHICTYIUIEHUH 10 32ITAaHHBIM TeMaM,
J0KJIa/10B, pedepaToB, 3cce, HHAUBHAYATbHOTO MPOEKTA
€ MCN0JIb30BaHHeM HHGOPMAIMOHHBIX TEXHOJIOTHIA H AP.

Bcero

197 32 20

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTH OBYYAIOIIUXCS

Conep:xanue
o0yueHust XapakTepucTHKa OCHOBHBIX BU/JIOB J1eSIT€IbHOCTH CTYAEHTOB (HA YPOBHe Y4eOHBbIX JelicTBHI)
Baxneitmme YMeHHe naBaTh OINpEICICHHE W OINEpPHPOBaTh CIEIYIOIMIMMH XHMHYECKHMMH ITOHATHSAMH: BEIIECTBO,
XHMHUYECKHE XUMHUYECKHH 3JIEMEHT, aTOM, MOJEKyJa, OTHOCHTEIbHBIC aTOMHas W MOJIEKYJSIpHash MAaccChl, HOH,
HOHSATHUS UTOTPOIHSA, U30TOIBI, XUMUYECKasl CBSI3b, 3JEKTPOOTPUIIATENILHOCTD, BaJIEHTHOCTD, CTEIICHb OKHCICHUS,

MOJIb, MOJIApHAs Macca, MOJIAPHBIH 00BEM Ta3000pa3HBIX BEIECTB, BEIIECTBA MOJCKYIIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPHI, AIEKTPOIUT U HEIIEKTPOIIUT, JICKTPOIUTHYECKAS UCCOLIMAIIHS,
OKHCIIUTEIh W BOCCTAHOBHUTEJb, OKHCIICHHE W BOCCTAHOBIICHHE, TCIUIOBON 3(h(EKT peakIuu, CKOpOCTb
XUMUYECKON peakluy, KaTaJlnus,

OCHOBHBIE 3aKOHBI
XUMHUHA

DopMynrupoBaHHe 3aKOHOB COXPAaHEHHS MacChl BEIIECTB U TOCTOSIHCTBA COCTaBa BEIIECTB.

YcranoBka HpH‘IHHHO-CHeZ{CTBeHHOﬁ CBA3U MCXKAY COACPKAHUEM OTHUX 3aKOHOB W HallMCaHHUCM
XUMHYECKHX (POPMYJ M YpaBHEHHUIl. YCTaHOBKA DBOJIIOIMOHHOW CYIIHOCTH MEHJIENICCBCKO U COBPEMEH-
HOM (OopMyIHpoBOK Tepuonuueckoro 3akoHa J[. 1. MenneneeBa. OObscHEeHHE (U3MYECKOTO CMBICIA
CUMBOJIMKHM TIEPUOAMUYECKON TabIuibl XuMuuecKux sneMentoB [I. M. MenzeneeBa (HOMEPOB dJIEMEHTA,
nepuoja, TPYNIbl) W YCTAaHOBKA NPUYUHHO-CJIEICTBEHHOM CBS3W MEXKIYy CTPOCHHEM aroMa H
3aKOHOMEPHOCTSIMH W3MEHEHHS CBOWCTB AJIEMEHTOB M OOpPa30BaHHBIX MMM BELIECTB B IEPUOIAX M
rpyImax.

XapakTepucTHKa JIEMEHTOB MaJbIX M OOJBIINX MEPUOOB TI0 MX IOJIOXKEHHUIo B [lepnoaudeckoii cucreme
JI. . MenpneneeBa

OCHOBHEIE TCOpUU
XUMHHU

YcTaHOBKA 3aBHCHMOCTH CBOWCTB XHMHUYECKHX BEIICCTB OT CTPOSHHS aTOMOB OOpa3yoIIHX UX
XUMHUYECKUX 3JIEMEHTOB. XapaKTepUCTUKA Ba)KHEHIIHUX TUIIOB XMMHUYECKHUX CBSI3€H M OTHOCUTEIBHOCTH
9TON THUIIOJIOTHUH.

OO0bsICHEHHE 3aBHCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOSHUS KPUCTATUNINIECKUX PEIIETOK.
DopMyTUPOBKAa OCHOBHBIX MOJIOKEHUI TEOPUU SJIEKTPOIUTUUYECKON JMCCOLMALIMU U XapaKTEPUCTHKA B
CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COEAMHEHUH.

DopMyTUPOBKAa OCHOBHBIX IOJOXKEHUM TEOPUM XHMHUYECKOTO CTPOEHUS OpPraHWYEeCKUX COEIUHEHUU U
XapaKTEepUCTHKA B CBETE ATOM TEOPHUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUUECKUX COEIMHEHUN

Baxnenmme
BEIIeCTBa H
MaTepHabl

XapaKkTepucTHKa COCTaBa, CTPOCHUS, CBOICTB, MOIYYCHUS U IPUMEHEHHs BaxxHeH X MetasioB (TA u II
A Tpymm, alOMUHHMS, Kejle3a, a B eCTECTBEHHO-HAyYHOM NpOQuiIe M HEKOTOPHIX O-2JIEMEHTOB) M HX
COEIMHEHUI.

XapaKTepHuCcTHKa COCTaBa, CTPOCHUS, CBOUCTB, OJYYCHUS W MPUMEHEHUS BakHeWmmx HemetawioB (VIII
A, VIIA, V” rpynn, a Takke azora u ¢ocdopa, yriaepoga M KpeMHHs, BOJOPOJIa) U UX COSJIWHEHUH.
XapakTepucTHKa COCTaBa, CTPOEHMS, CBOWCTB, IIOJIy4EHUS W TIPUMEHEHHS BaXHEHIIMX KIIACCOB
YIJIEBOJOPO/IOB (QJIKAHOB, NHKJIOAJIKAHOB, AJKEHOB, AJKMHOB, apeHOB) M HMX HauOoJiee 3HAUYMMBIX B
HapOIHOXO3IMCTBEHHOM IIJIAHE IPEACTaBUTENEH.

AHasorn4Hasi XapaKTepPHCTHKA BAXXKHEWIIMX MPEICTaBUTENeH JOPYIHMX KIACCOB  OPTaHMYECKHX
COEIMHEHUI: METaHOJa W STaHOJA, CIOXKHBIX 3(HUPOB, )KUPOB, MBI, adbAETHA0B ((HOPMAIBICTHAOB U
aleTaIbJIETHIa), KETOHOB (areToHa), KapOOHOBBIX KHCIOT (YKCYCHOW KHCJIOTBI, JJisi €CTECTBEHHO-
HAYYHOTO TPOQHIII IpeAcTaBUTENei APYTHX KIACCOB KHUCIIOT), MOHOCAXapHIOB (TJIIOKO36I), JICaXapruaoB
(caxapo3sl), moaucaxapuaoB (KpaxMaa U HEeJUI003bl), aHWJINHA, aMUHOKHUCIIOT, OEITKOB, NCKYCCTBEHHBIX
Y CHHTETHYECKHX BOJIOKOH, Kay4yKOB, INIaCTMacC

XUMHUYECKHe

OObscHEHHE CYHIHOCTH XUMHYCCKUX MPOLCCCOB. Knaccmbm(aunﬂ XUMHYCCKUX pCaKL[I/Iﬁ 10 pas3IMYHbIM




peaxuu NpU3HAKAM: YHUCIY M COCTaBy MPOJAYKTOB M pEarcHTOB, TeruioBoMmy 3¢ddekry, HamparieHuroo, ¢ase,
HAJIMYAIO KaTAJIN3aTOPa, U3MEHEHHUIO CTEIICHEW OKHCICHHUS JIEMEHTOB, 00Pa3yIONINX BEIIECTBA.
YcTaHOBKAa TPWU3HAKOB OOMIETO ¥ pa3IMIHOTO B THIIOJOTHH PEAKIMA Ui HEOPTaHHYECKOW U
OpPraHUYeCcKOU XUMHUU.
Knaccudukarnus BemecTB M IMPOIECCOB C TOUKH 3PEHUS OKHCICHHUSA-BOCCTaHOBICHHUS. CocTaBicHHE
YpaBHCHHH PEaKIUil ¢ MOMOIIBI0 METO/IA JIEKTPOHHOTO OajaHca.
OOBsCHEHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEaKIHWU W MOJOKEHHS XUMHUYECKOTO PaBHOBECHS OT
pa3INIHbIX (HaKTOPOB

Xumuueckuit BrInojHeHHe XUMHYECKOTO KCIIEPUMEHTA B TIOJTHOM COOTBETCTBUU C MPaBUIIaMHU O0€30TIACHOCTH.

JKCICPUMECHT HaOnronenue, ¢hukcarys U OMUCaHUE PE3yIbTAaTOB IPOBEICHHOTO IKCIICPUMEHTA

Xumuueckas IIpoBencHUE CaMOCTOSATENBLHOTO IMOMCKA XHMHUCCKOW HH(OPMAIMHM C MCIOJB30BAaHHEM Pa3IMYHBIX

uHpOpMANUI WUCTOYHUKOB (HAYyYHO-TIOMYJSPHBIX W3JaHUI, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB HHTepHeTa).
Hcnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTHI 11 00pabOTKU U Mepeadll XUMHYCCKON HH(POPMAIIUU U €€
MPEJICTABJICHUS B pa3IMYHBIX (hopMax

Pacuetst 1o . .

N — YcTaHOBKA 3aBHCUMOCTH MEXIy KaUeCTBCHHON M KOJUYCCTBCHHOM CTOPOHAMH XMMHUYECKHAX OOBEKTOB U
TIPOIIECCOB.

dhopmymam u
Pemenne pacueTHBIX 3a7ad 10 XUMHYECKUM (POpMyJIaM U ypaBHEHHSIM

YpaBHCHHSIM

IIpodumsHOE n | OObsICHEHHE XUMHUECKHUX SBICHHM, IPOUCXOIAIINX B IPUPOJIE, OBITY M HA TIPOU3BOICTBE.

npodeccronanpHo | OmpeneneHne BO3MOXKHOCTEH MPOTEKaHU XUMIYECKUX IPEBPALICHIH B Pa3INYHBIX YCIOBHSIX.

3HAYNMOE CoOmroieHue MpaBwil SKOJIOTHIECKHA TPAMOTHOTO ITOBEICHHSI B OKPYKAOIIEH cpee.

coliepKaHue OrneHka BIHSIHUS XAMHYECKOTO 3arps3HEHUS OKPYKAMOUIeH cpeasl Ha OpPraHW3M YelIOBEKa M JpyThe

JKUBBIC OpraHU3MBbI.

CoOmroieHue mpaBui 0€30MaCHOTO OOPAIIEHHUs ¢ TOPIOYAMHU M TOKCHYHBIMU BEIIECTBAMH, JTa00PATOPHBIM
obopynoBanueM. [1oAroToBKa pacTBOPOB 3aaHHOW KOHIICHTPAIMH B OBITY M Ha MPOM3BO/ICTBE.
KpuTHueckas OlleHKa IOCTOBEPHOCTH XUMHYECKOW HH(POPMAIHH, TOCTYNAIONIeH 13 Pa3HbIX HCTOYHHKOB

YYEBHO-METOJUYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TIPOI'PAMMBbI

YYEBHOI'O ITIPEIMETA « XU MMSA»

MaTepI/IaJIBHO-TeXHI/ILIGCKI/IC YCIIOBHA PCAIIU3alINN 06pa3OBaT€JIBHOﬁ IIporpaMMmal:

Jlaboparopus xumun Nel6

- pabouee MeCTO MpernoiaBaTels;
- paboune MecTa 00yJarOIINXCS;
- CYIIWIBHBIN 1IKad;

- IUCTHILIATOD;

- BIIEKTPOJIU3EP;

- TaOJINIIBL;
- CXEMBI;
- IIJIAKaTEL

- MOJZIENIN CTPOCHUSI OPTaHUYECKUX U HEOPraHNYECKUX BELIECTB;
- HHCTPYKLIMOHHBIE KAPThI;

- Ha0OpBI PEaKTHUBOB,;

- BoJsiHAs OaHs;

- BEChI AHAJIUTHYECKHUE;

- Beipsimutens BCI;

- KUHOIIPOEKTOD;

- My(QenbHas neyb;

- IOPTPETHI YYEHBIX — XMMUKOB;

- CTECH/IBI:

XUMHUYECKHE 3HaKH; TaOJIMIA pACTBOPUMBIX COJIEH;

pSII aKTUBHBIX METAJIOB; JaOOpaTOPHBIA CHHTE3 aMMHaka, ammaparta Kuma; peakmus cpemsr
nepuouyeckas cucrema anemenTo J[.M. Menneneesa;

MoOunbHbIl TpoeKuoHHbIN KoMIuiekT: HoytOyk Samsung ND-RC710 MynbrumenuitHsii
npoekTop RoverLight DVS 850

DKpaH NepeHOCHON

Onepanuonnas cucreMa Windows 7 HomePrem 64 bit




Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KOMHBI—OTepHHﬁ Kj1aCC C JIMIUECH3WOHHBIM IIPOIrpaMMHBIM o0ecrieueHrueM U My.]'IBTHMC,I[HfIHBIM
npoexkropoM NelQ

- TCXHUYCCKUE CPEACTBA o6yquH${:

Cucremusriii 610k (10 mT.): IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MounwuTtop (10 mwt.): LG Flatron W1943C

Cuctemnsrii 6710k: IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb, DVD/RW
Mownwurop: LG Flatron W1943C

[TpunTep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayamno KOJIOHKH

Onepanuonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

MicrosoftProject 2010

1C: byxrantepust 8 yueOHas Bepcus

1C: byxrantepus 8.1 yueOHas Bepcus

1C: byxrantepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double, Commander,
FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec Pack,
LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET, Python,
Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

HOMeH_[eHI/IC JJIs1 CaMOCTOSITEIIbHOU pa60TBI (6I/I6HI/IOTCK8., YUTAJIBLHBIN 3411 C BBIXOJOM B CECThH
WnTepHer)

Cucremusiii 6mok(6mt.): IntelCore 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monutop(6 mT.): BENQ E910

Cuctremnsiii 6mok: IntelCore 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MonuTtop: Acer V226HQL

M®V: Canon IR 2520

Cucremnsniitonok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MownwuTtop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroitma

Ayamno KOJIOHKH

Omneparmonnas cucrema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner



CDBurnerXP, PDF-XChangeViewe, PotPlaye, JRE, LibreOffice,
Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,
The GIMP,Double Commander.
JIUTEPATYPA
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:Axanemust, 2018 —Pexum noctyna:.http;//www.academia-moscow.ru/catalogue/4831/349713/
3. CyBopos, A. B. OOmas u Heopranuveckas XuMus. Borpock! u 3a1auu : yaeOHOE mocooue 1is
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npodeccuonansHoro obpazopanus / H. I'. Hukutuna, A. I'. bopucos, T. . Xaxanuna ; mox
penakuueit H. I'. Hukutunoi. -4-e uz ., nepepad. u gorm. - Mocksa : M3narenscTBo FOpaiT, 2022.
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-TekcT:aneKTpOHHBIN

287c. —ISBN  978-5-534-00666-7.
URL:https://urait.ru

-M:lOpaiit,2019.-
//9BC  HOpaiit  (caiir).

3.Ananutrueckas Xumusi. MeTopl pa3iefieHrs BEIIECTB U THOPHUIHBIC METOIbI aHAIN3a: yIeOHUK

/ A.A. TAHEEB, u.r. 3enkeBuu, JI.A. Kapriosa

smoxn pen. JLH. Mocksuna —CI16:J1anb,2019.-

332c¢. Pexxum nmoctymna :https://e.lanbook.com/book/113899

4. Kysneuos, [[. I'. Oprannueckas xumus: ydye6Hoe mocobue / JI. I'. Ky3neuon. -CaHKT-

[TerepOypr: Jlaub, 2022. - 556 c. — Pexxum goctyna: https://e.lanbook.com/book/212297
WuTepHet pecypcsl

OBC «Jlauby»
«BOOK.ru"
OBbC «Opaiit»
baza ganueix «AI'POC»

KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O ITIPEAMETA
KOHTpOJIB " OIICHKa PE3YJIbTATOB OCBOCHUSA AUCHHUIUIMHBI OCYIICCTBIIAICTCA NPCIOAABATCIIEM B

MpoIlecce MPOBEICHUS] YCTHOTO U TMHCHbMEHHOTO

orpoca, TECTUPOBAHUA, a TAKXKE BbIIIOJIHCHUA

06y‘laIOH_[I/IMI/ICH HHINBUIYAJIbHBIX 38.,[[3HPII>1, ITPOCKTOB, HCCIIEIOBAHUI.

Pe3ynbpTaThl 00ydeHus
TIPEAMETHBIE PE3YJIbTaThl)

I)OpMBI 1 METOAbI KOHTPOJIA XU OLICHKHN
PE3YIOJIbTATOB 06yqu1/I;1

B pe3ynbTaTe OCBOEHHUS IHUCIMIUIMHBI OOyYarolIuics
MOJDKEH IMPOAEMOHCTPUPOBATh MNPEAMETHBIE PE3YIbTATHI
DCBOCHUS YIeOHOH MUCIHIUTHHEL " XuMus'":

c(hOpPMUPOBAHHOCTh TPEICTaBICHUH O MECTe XHMHU B
COBPEMEHHON HAay4yHOM KapTUHE MUPA; IIOHUMaHHUE POJIU
XMMUK B (OPMHUPOBAHMHM KpYyrozopa M (QyHKIHMOHAIBHON
FPaMOTHOCTH YeJIOBEKa I PEIICHNS IPAKTHUECKUX 3aad;

DriepaTHBHBII KOHTPOIH B popme:
MIPOBEPKH U OIIEHKH ITPAKTHYECKUX PadoT;
BBITNOJIHEHHE JOKIIAJ0B;

IpOBEpPKa U OIeHKa pedeparos;

MPOBEPKA U OIIEHKA MPEe3eHTAI1;
3aIuTa IPOEKTOB;

TECTOBBI KOHTPOJIb.

BJIaJICHUE OCHOBOTIOJIAralolMHU XUMUYECKHUMU
[IOHATUSMH, TEOPHUSMH, 3aKOHAMHU U 3aKOHOMEPHOCTSIMHU;
yBEpEHHOE TMO0JIb30BAHUE XUMHUYECKOW TEPMHUHOJOTHEN U
CHUMBOJIMKOM;

DrepaTHBHBIN KOHTPOJH B hopme:
MIPOBEPKH U OIIEHKH MIPAKTUIECKUX pabdoT;
MHIUBUAYAJIbHBIN YCTHBIH ONPOC;
(pOHTANBHBIN YCTHBINA ONPOC;
TECTOBBIH KOHTPOJb;
BBITIOJIHEHHE JIOKJIAJI0B;
HaONIofleHne 3a HaBbIKAMHM paboOTBl B TJI00ANBHBIX,
KOPITOPAaTUBHBIX M JIOKAJIBHBIX HH(POPMAMOHHBIX CETSIX;

MIPOBEPKa U OlIEHKA pedepaToB.



https://e.lanbook.com/book/212297

BIIAJICHUEC OCHOBHBIMH METOJAMH HAYYHOTO IO3HAHUsI, [DIICPATUBHBINA KOHTPOIL B OpME:
MCIOJb3yeMBIMA B XHMHUHU: HAOJIOACHWEM, OIMCAHHEM, IMPOBEPKH M OICHKH MIPAKTUIECKUX pabdoT;
M3MepeHneM, OHKCIEpUMEHTOM; YMEHHEe o00pabaThiBaTh, [ TECTOBBIN KOHTPOJIB;

POBSACHITD PE3YyIbTATHl IPOBENCHHBIX OIBITOB W JENaTh [ 3allWTa IPOEKTOB.
BBIBOJIBI; TOTOBHOCTh M CHOCOOHOCTH MPHUMEHSTH METOJIBI
[T03HAHWS NPU PEIICHUH MPAKTHICCKUX 3a/1aY;

c(OpMUPOBAHHOCTh YMEHHUSI JaBaTh KOJMYECTBEHHBbIC [DIIEpPATHBHBIN KOHTPOJb B popMme:

DIICHKM ¥ [POHM3BOJAUTH pAacyYeThl MO XUMHYECKUM | MPOBEPKH U OIICHKH MIPAKTHYECKUX PadoT;
(bopMmynam u ypaBHCHUAM; MPOBEPKH U OIICHKH J1a00paTOPHBIX padoT;
BBITIOJIHEHHUE JIOKJIAJIOB;

MPOBEPKA U OIICHKA pedepaToB

3alKTa IPOCKTOB;

TECTOBBI KOHTPOJIb;

BJaJiCHUEC TpaBHIaMH TEXHUKM O0€30I1acCHOCTH NpU PrepaTHBHBIA KOHTPOJIb B popMme:
MICITOJIb30BAaHUH XUMHYECKUX BEIECTB; MPOBEPKH U OLIEHKH ITPAKTHYECKUX PadoT;
MIPOBEPKH U OIICHKH J1a00paTOPHBIX padoT;
MPOBEPKA KPOCCBOP/IOB;

(pOHTATBHBIN YCTHBIN OIPOC;

MPOBEPKA U OIICHKA pedepaTos.

c(OPMUPOBAHHOCTE ~ COOCTBEHHOW  IO3HLHUH  TIO

DTHOIICHUIO K XUMHUYECKOW MH()OPMAIUH, ITOIyd4aeMON W3 DriepaTHBHEINH KOHTPOE B popme:
PasHBIX HCTOYHHKOB. MPOBEPKH U OLICHKH NMPaKTHYECKHX PadoT;

TECTOBBIA KOHTPOJIb,
3alidTa IPOCKTOB;

BBIIIOJTHCHUC I/IH)ZLI/IBI/I[[yaHbeIX 3auaH1/1171 C HpI/IMeHeHI/IeM
Internet

[TpomMexyTouHas arTecTaius B (hopMe IK3aMEHA 110 3aBEPIICHUIO Kypca JUCIUILUTHHBI

q)OprI H METOAbI KOHTPOJHA H OICHKH Ppe3yJbTaToB oﬁyqe}mﬂ JOJKHBI I103BOJIAATH
MpoBEPATL Y oﬁyqamnmxcﬂ HE€ TOJBbKO C(l)OpMHpOBaHHOCTb NPpEeAMETHBIX PE3YyJbTATOB, HO U
Pa3BUTHUE JIMYHOCTHBIX U METAIIPEAMETHBIX PE3YJbTATOB oﬁyqe}mﬂ.

Pe3y1bTaThl DcHoBHBbIe  mOKa3aTeiM  OuHeHKH [PopMbl H MeTOAbI KOHTPOJISI U OLEHKHU
JINYHOCTHbIE U MeTanpeIMeTHbIe) e3yJbTara

JIM4HOCTHBIE Pe3yabTaThI

- TopaoCTh W YBAXCHHA K MPOSABJICHUC TI'PAXIAHCTBCHHOCTH, /IHTepHpGTaHI/Iﬂ PE3yJIbTAaTOB Ha6J'IIOZ[€HPIﬁ

UCTOPUU u JIOCTYDKEHUSM [1aTPUOTU3MA; Ba  JEATENbHOCTbIO  OOydaromerocs B
OTCYECTBEHHON XMMHYECKOW HAayKH; f 3HAHUE UCTOPHU CBOEH CTPAHBI; [Ipoliecceé  OCBOGHHS  00pa30BaTEIbHOM
XUMUYECKH TIPaMOTHOE IOBEICHUE B JIEMOHCTpALHs MOBEACHHUS, [IPOrPaMMBI

npo¢eCCUOHANBHON MEATEIPHOCTH U B [TOCTOMHOIO rpaxaanuHa PO MPOBEPKH U OIIEHKH ITPAKTHYECKHUX PadoT;
OBITY ITpH OOpaIeHNH ¢ XUMHYECKUMHU TECTOBBIA KOHTPOJIb;

BEIIECTBaMH, MaTepualaMu u 3al1UTa IPOEKTOB;

HpoIEeCCaMH; BBITNIOJIHEHUE WHIMBHyalbHbIX 3aJaHUN C

mpuMeHeHneM Internet

- TOTOBHOCTH K IPOAOJIZKCHUIO MPOSABJICHUC aKTHBHOM >KW3HEHHOM /IHTepHpGTaHI/Iﬂ PE3yJIbTAaTOB Ha6J'IIOZ[€HPIﬁ

00pazoBaHus u MOBBIIICHUS [103UIINY; Ba  JEATENBHOCTHIO  OOydaromerocs B

KBaJH(pUKaIuu B n30paHHON MIPOSIBIICHUE YBa)KEHUS K [Ipoliecce  OCBOEHHMs  0Opa3oBaTeNbHOM

npodeccroHabHON  JeATEIbHOCTH W HALMOHAJILHBIM u KYJIBTYPHBIM [IPOTPaMMBI.

OOBEKTHBHOE OCO3HaHHE PpOJHM XH- [PaIUIHAM HapoJaoB Pd; MIPOBEPKH U OIEHKH IIPAKTUIECKHUX paboT;

MHYECKUX KOMIIETSHIINH B 3TOM; yBa)KEHHE OOIIEYeNOBEYECKINX | | IPOBEPKH M OI[EHKH Ja0OpaTOpHBIX pabdoT;
TEMOKPATHIECKUX IEHHOCTEH MIPOBEPKa KPOCCBOPAOB;

JEMOHCTpAaMsg  TOTOBHOCTH K | ()POHTANBHBIA YCTHBIH OIIPOC;
MCIIOJIHEHUIO BOMHCKOT'O J10JIra MIPOBEPKA U OIIEHKA pedepaToB.




- yYMEHUE HCIIOJIh30BATh
JIOCTHKEHUS COBPEMCHHOM
XMUMHUYECKOH HAayKH ¥ XUMHYECKUX
TEXHOJIOTH JUIst MOBBIIICHUS
COOCTBEHHOTO MHTEIUICKTYalbHOTO
pa3BHTHSA B BBIOpaHHOM

npo¢ecCHOHAIBHON eATebHOCTH;

JeMOHCTpauusi c(HOpMHPOBAHHOCTH

MHUPOBO33PCHUS, OTBEUAIOILIETO
COBPEMEHHBIM PEaHsIM;
MIPOSIBIICHUE 00IIECTBEHHOTO
CO3HAHUS,
BOCIIMTAHHOCTh U TAKTHYHOCTb,

JIEMOHCTpalusg  TOTOBHOCTH K
CaMOCTOSATEIbHOM, TBOPYECKOU
MesATETbHOCTH

MHTEpripeTanus pe3yabTaToB HaOIIONCHUIM

Ba  JEATENPHOCTBIO  OOyd4aroerocss B
[ipoliecce  OCBOeHMs  00pa30BaTENbHOM
[IPOTPaMMBbI

HaOMOJCHWE 3a HaBBIKAMH paboOTHl B
r100abHBIX, KOPIIOPATUBHBIX U JIOKATBHBIX
MH(POPMAIIMOHHBIX CETSX;

MeTaHpellMeTH])Ie pe3yabTarTbl

- TO3HABATEIHHOMN

JeSTeTHbHOCTH u OCHOBHBIX
WHTEJUICKTyaIbHBIX orepanuit
(TmocTaHOBKH 3a/1a4w,
(hopMyIHpOBaHUS TUIOTE3, aHAIN3A U
CUHTE3a, CpaBHCHHs, 00OOIICHUS,
CUCTEMaTH3aLlUH, BBISIBIICHUS
MPUYIHHHO-CJICJICTBEHHBIX CBsI3CH,

MOMCKA aHAJIOroB, (OPMYIHPOBAHUS
BBIBOJIOB) IS pEIIEHUs TTOCTaBIEHHOM

3a7a4H, [IPUMEHCHHE OCHOBHBIX
METOJIOB  MO3HaHUSA (HAOIIOACHWMS,
HAYIHOTO 9KCIICPUMEHTA) IS

W3Y4YCHUs] Pa3IMUHBIX CTOPOH XH-
MHYECKHX OOBEKTOB M IIPOIIECCOB, C
KOTOPBIMH BO3HHKAaEcT HEOOXOIMMOCTh
CTJIKMBaThCs B MNpodeccHOHANBbHON

chepe;

OpraHM3aIliisl  CaMOCTOSATENBHBIX
BaHSATHI B xoJie U3Y4EHHUS
pOIIIe00pa30BATEIBHBIX IUCITUILIIH;
YMEHHE IIAaHHPOBATh COOCTBEHHYIO
MesTEILHOCTD;

OCYILIECTBICHHE  KOHTPOJS |
KOPPEKTHUPOBKH CBOCH JICSITEIBHOCTH;
HCIOJIb30BaHUC PA3IMYHBIX PECYPCOB
IJ1A JOCTUXKCHUS ITOCTABJICHHBIX ueneﬁ

MHTepnpeTanus pe3ylbTaToB HAOIIOACHUH

Ba  JEATENPHOCTBIO  0Oydaromerocs B
[I[poLiecce  OCBOGHHSA  O00pa30BaTeIbHOM
[IpOrpaMMBbl

BBITIOJIHCHNIE MHIMBUIYaIbHBIX 3aJaHHH ¢
npumenenuem Internet

- UCIIONIb30BAaHUE  Pa3JIMUHBIX
HCTOYHHKOB ULt MOJTy4eHHUs
XMUMHUYECKOH HHpOpMAIMK, yMEHHE
OLEHUTh €€  JOCTOBEPHOCTb I
JOCTHKEHHS XOPOILIUX PE3yJbTaTOB B
npodeccroHaNbHOM chepe;

ACMOHCTpald KOMMYHUKATHBHBIX

CIIOCOOHOCTEI;

yMeHI/Ie BCCTH JuUAJIOT, y‘II/ITI)IBaH
[TO3UIUIO IpYyrux Y4aCTHUKOB
MEeATeNbHOCTH,

yYMEHHE pa3pellduTh KOHQIUKTHYIO
CUTyaL1Io

MHTepnpeTanus pe3ynbTaToB HAOIIOACHUN

Ba  JEATENbHOCThIO  0Oydaromerocs B
[ipoliecce  OCBOGHMSA  00pa30BaTeIbHOM
[POrpaMMBl.

HaOmoJieHue 3a HaBbIKAaMH palboTHl B
FHO6aHLHbIX, KOPHOOPAaTUBHBIX U JIOKAJIBbHBIX
MHGOPMALIMOHHBIX CETSX;







