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ITOACHUTEJIBHA A 3AITMCKA

[Iporpamma o00mieo0pazoBaTelbHON y4eOHOW AMCIUIUIMHBI «XUMHS» TpeIHAa3HadeHa s
U3yYeHHS XMMHUHU B MPO(EeCcCHOHATIBHBIX 00pa3zoBarenbHbIXx opranmzanusx CIIO, peamusyrommx
00pa30BaTeNbHYI0 MPOrpaMMy CpEJHEro oomero o0pa3oBaHHS B Ipefesiax OCBOSHHS OCHOBHOMN
npodeccuonansHol oopazosarenbHoii mporpammsl CIIO (OITOIT CITIO) Ha 6a3e 0OCHOBHOTO 001IeTO
00pa30BaHMs IPH MOArOTOBKE KBATH(HUIMPOBAHHBIX pabOUMX, CITyKAIIUX, CICIHATINCTOB CPETHETO
3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii ®PI'OC cpegnero oOmiero oOpazoBaHMS,
NPEABSBISEMBIX K CTPYKType, COAEPKAHUIO M PE3ydbTaTaM OCBOCHHS YUCOHOW IUCIUITIMHBI
«XUMHA», B COOTBETCTBUU C PexoMeHIanusMy MO OpraHW3allM TONYyYeHHsS CPEAHEro oOLIero
o0pa3oBaHMs B TIpefesax OCBOCHHS 0Opa30BaTeNbHBIX MPOTPaMM CpeaHEro mpodec-CHOHAIBHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO o00Iero obOpa3oBaHHs C ydeToM TpeOoBaHWil (eaepambHBIX
rOCY/IapCTBEHHBIX 0Opa30BaTEIbHBIX CTAHAAPTOB M IIOMy4aeMOil Mpodeccuu WM CIEHaTbHOCTH
cpeanero npodeccuoHaIbHOro 00pasoBanus (muckMo JlenaprameHTa rocyJapcTBEeHHON MOJIMTHKH B
cdepe moaroToBku padbounx kaapos u IO Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxanue nporpaMMbl « XUMHUs HAIIPAaBICHO Ha JOCTHKEHUE CIEAYIONINX 1eJIeH:

* (opmupoBanue y oOyyaromuxcs YMEHHUsS] OLEHUBATH 3HAYUMOCTh XUMHUYECKOTO 3HAHUS IS
Ka)KIOro 4eJIOBEKa;

* (opmupoBanue y 0O0ydYalOmMXCS I[EIOCTHOTO TNPEICTABICHHUS O MHPE U POJIM XHMHUH B
CO3JIJaHUH COBPEMEHHOH eCTECTBEHHO-HAYYHOIH KapTHHBI MUPA; YMEHHUS OOBSICHATH OOBEKTHI
A TPOLECCHl OKPYKAIOIIEH NEUCTBUTEIBHOCTU: IPUPOAHOM, COLMAIBHOW, KYJBTYPHOH,
TEXHUYECKOM CpeIIbl, - HCIOB3Ys IS 3TOr0 XUMHYECKHE 3HAHUS,

* pa3BUTHE y OOYYaIOLIMXCSl YMEHHH pa3nudarh (akTbl M OLEHKH, CPAaBHHBATh OLICHOYHBIE
BBIBOJIbI, BUJIETh HX CBSI3b C KPUTEPHUAMHU OIIEHOK M CBSI3b KPUTEPUEB C OMNpEIeNIEHHOU
CHCTEMOH eHHOCTe!, PopMyTHpOBaTh 1 00OCHOBEIBATH COOCTBEHHYIO ITO3HUIIHIO;

e mpuobpereHHe OOy4YarOIIMMHCS OMbITa PAa3HOOOpPA3HOW JAEATENLHOCTH, TO3HAHUS H
CaMOIIO3HAHMS; KJIIOUEBBIX HABBIKOB, MMEIOUINX YHHBEPCAIbHOE 3HAYEHHE IS Pa3iIMuHBIX
BUJIOB JICSITEIBHOCTH (HABBIKOB PELICHUS MPOOJIeM, IPUHATHS pelle-HUi, TIONCKa, aHaIn3a U
0o0paboTku  uHpOpPMALMHM, KOMMYHHKAaTHUBHBIX  HABBIKOB,  HAaBBIKOB  H3MEPEHHI,
COTPYZIHHYECTBA, 0€30MaCHOr0 OOpaIlEHHs C BELIECTBAMH B IIOBCEIHEBHOMN >KU3HM).

B nporpammy BKIIIOYEHO CcOAEp)KaHWE, HANpaBlieHHOE Ha (OPMUPOBAHHE Yy CTYICHTOB
KOMIIETEHIINH, HeoOXOoauMbIX s KadecTBeHHOro ocBoenus OIIOIT CIIO na 0a3e OCHOBHOIO
obmiero oOpa3zoBaHMs C TMOJNyYEeHHEM CPEIHEro oOIIero oOpa3oBaHWsI, MPOTPaMMBI TOATOTOBKH
KBaJIM(HUIMPOBAHHBIX Pab0UYMX, CIYXKaIIUX, MPOrpaMMbl MOJATOTOBKH CIIEIUAINCTOB CPEIHETO
3sera (IITIKPC, IIIICC3).

[IporpamMMa yueOHOW AMCHMIUIMHBI «XUMHS» SIBISIETCS OCHOBOM Uil pa3pabdOTKU pabouymx
MporpaMM, B KOTOPBIX Tpod)eCCHOHANBHEIE 00pa3oBaTeNbHbIE OPraHU3AlN, pea-JIN3YIOIIHe
o0pa3oBaTeIbHYIO TIPOTpaMMy cpeaHero odriiero ooOpa3oBanus B npeaeiax ocsoenus OINOIT CITO
Ha 0aze OCHOBHOTO OOmEro oOpa3oBaHUs, YTOYHSIOT COJepXaHWe Y4eOHOTO MaTepuana,
MOCJIe/IOBATENILHOCTh €0 M3YyUeHHS, paclpe/elieHre yu4eOHbIX 4acoB, TEMATHKy pedepaToB, BUJBI
CaMOCTOSITETIFHBIX PA0OT, YYHUTHIBas CIENU(HUKY TPOTpaMM TIOATOTOBKH KBATH(DHIIMPOBAHHBIX
pabouux, choyxampx W CICIHAIHCTOB CPEJHEro 3BeHa, OcBaWBaeMol mpodeccHn WU
CHEIMAILHOCTH.

[IporpaMMa MOXKET MCIIOJIB30BATLCSA JPYTMMH POPECCUOHATBLHBIMUA  00pa30BaTEeIbHBI-MU
OpTraHM3alUsAMY, PEATH3YIONUME 00pa30BaTebHYIO MPOTPaMMy CPEIHEro o0Iero oOpa3oBaHUsS B
npenenax ocBoerust OITOIT CITO na 6a3e ocHoBHOro o6iero odpasosanus (ITIIKPC, ITTICC3).

OBILAS XAPAKTEPUCTHUKA YUEBHO! JUCLIMIIIAHBI «XUMUS»

XuMus - 3TO Hayka O BEIIECTBaX, UX COCTaBE€ W CTPOCHUH, CBOWCTBAX W MPEBPAIICHUSX,
3HAYCHUH XUMHYECKHX BEIIECTB, MATCPHAIIOB U TIPOIECCOB B MPAKTHYECKON NEATEIHHOCTH
YeoBeKa.

Conepkanue 00111e00pa30BaTeIbHOM YUeOHOM TUCIUILIHHBI « XMMHS HAIpPaBJICHO HAa YCBOCHUE
00yJarONIMMICS OCHOBHBIX TIOHATHH, 3aKOHOB U TEOPUH XUMUH; OBJIaJICHUEC YMEHUSIMHU HA0II0IaTh
XUMHYECKUE SIBIICHUS, MPOBOAUTh XUMHUYCCKHIA IKCIICPUMEHT, MPOU3BOANTH pacdeThl Ha OCHOBE
XUMHYECKUX (POPMYIT BEIIECTB U YPAaBHCHHI XUMHUYCCKUX PEAKITHIA.

B nporecce m3ydeHns XuMuu y OOyYarONIMXCS Pa3BUBAIOTCS ITI03HABATENBHBIC WHTEPECHl H
WHTEJUIEKTYaIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEILHOM IPHOOPETEHHS 3HAHUHA 10
XUMHH B COOTBETCTBUHM C BO3HUKAIONIUMU XU3HECHHBIMU MPOOJIEMaMU, BOCIIUTHIBACTCS OCPEIKHOE
OTHONICHHUS K MPHUPOJIE, MOHUMAHUE 37I0POBOTO 00pa3a KU3HH, HEOOXOJIUMOCTH MPEYPEHKICHUS



SIBIICHUH, HAHOCSIIINX BpE.l 3I0POBBIO U OKpYXaromiei cpeae. OHM OCBaUBAIOT MPUEMBI TPaAMOTHOTO,
0€30I1aCHOr0 HCIOJb30BaHUA XMMUYECKHUX BELIECTB M MAaTepHUaloB, NPUMEHSIEMbIX B OBITY,
CeNbCKOM XO03SIIICTBE 1 Ha MIPOU3BO/ICTBE.

[Ipu cTpykTypupoBaHUH coaepkaHusl o001Ieo0pa3oBaTelIbHON y4yeOHOW MUCHMIUIMHBL IS
po(hecCHOHaIBHBIX 00pa30BaTEeNFHBIX OPraHU3ANNN, PEATH3YIOMNX 00pa30BaTENbHYI0 IPOTPaAMMY
cpeanero obuiero obpazoBanust B npenenax ocBoeHust OIIOIT CITO na 6a3e ocHOBHOTO 00mIETO
00pa3oBaHus, YIUTHIBAIACh OOBEKTUBHAS PEATbHOCTh - HEOOIBIIOH 00BEM YacOB, OTITYIIEHHBIX Ha
H3yYeHHE XMMHUHU U CTPEMIICHUE MaKCUMaJlbHO COOTBETCTBOBATH HIESM Pa3BHBAIOLICTO OOyUYECHHSI.
[TosTOMy TeopeTHuecKue BOIPOChl MaKCUMaIbHO CMEILEHBI K Ha4aly U3y4eHUS NUCLUILIMHEL, C TEM
9YTOOBI MOCIEAYIONIHIA (PaKTHYECKUN MaTeprall pacCMaTpUBANICS Ha OCHOBE U3yYCHHBIX TEOPHIA.

Peanuzanust AeqyKTUBHOTO MOAX0JA K HM3YYCHHIO XHMHH CIIOCOOCTBYET DPa3BUTHIO TaKUX
JIOTMUYECKHX OIEPallii MBIIUICHNS, KaK aHAJIU3 U CUHTE3, 0000IIeHNEe 1 KOHKPETU3alKs, CPaBHEHHE
1 aHAJIOT U, CUCTEeMaTH3anus U KjJaccuuKanus 1 1ap.

Uzyuenne xuMum B npodeccHOHANbHBIX 00pa30BaTEIbHBIX OPraHU3alMAX, PEATU3YIOLINX
00pa3oBaTeIbHYI0 MIPOTpaMMy CpeiHero obuiero oopasoBanus B npeaenax ocsoenus OITOIT CIIO
Ha 0a3e OCHOBHOTO 00Iero oOpa3oBaHMs, HMEET CBOM OCOOCHHOCTH B 3aBU-CHMOCTH OT MPOQUIA
npodecCHOHANBEHOTO 00pa3oBaHus. JTO BBIPAXKAETCS B COJEPKaHUH O0yUYECHHUsI, KOJIUIECTBE YacOB,
BBIJICJIAEMBIX HA M3YyY€HHE OTACIbHBIX TeM MPOrpaMMbl, IIyOMHE MX OCBOCHHS OOYYaOLIMMUCS,
o0beMe W XapakTepe MPaKTHUECKUX 3aHATHH, BHIAX BHEAYJUTOPHOH CAMOCTOSITEIHLHON pabOTHI
CTYZCHTOB.

IIpu ocBoennu mpodeccuii CIIO u cnenmanpHocTeil CIIO ecTecTBEHHO-HAYYHOTO MPOQHIsS
po(hecCHOHaTBHOTO 00pa3oBaHMsl XUMHS U3ydaeTcst Ha 6azoBoM ypoBHe @I'OC cpemnero obriero
oOpaszoBanus, npu ocBoeHuu npodeccuii CIIO u cnenuanbaoctelt CIIO TexHHUeckoro npoduis
po(ecCHOHaTBHOTO 00pa30BaHMS XUMUS U3ydaeTcs 0ojiee yriry-OJeHHO Kak mpodriibHas yaeOHas
JYCIMIIIIMHA.

IIpu ocBoennn mpodeccuit CIIO u cnemmansHocteit CIIO  conmanbHO-3KOHOMHYECKOTO
npouns, crnermuansHocTelt CIIO rymamuTapHOro TpOUMIST paccMaTpPUBASTCS XUMHUYECKHMA
KOMIIOHEHT €CTECTBEHHO-HAyYHOTO O0pa3oBaHWsl B Mpelefiax M3y4eHUs Y4eOHOH MUCHU-TIIIMHEI
«EctectBo3nanne» mnpeametrHoit obmactu «EctectBennbie Haykm» DPI'OC cpemnero ooOiero
o0pa3oBaHusI.

CHe]_II/I(bI/IKa HU3YUCHHA XUMUU MIPU OBJIAACHUHU HpO(beCCI/ISIMI/I U CIICHUAJIBHOCTAMU TEXHUYECCKOI'O
npoduiis oTpakeHa B KaXIoW Teme paszena «ConepxaHue yuyeOHOW TUCLUIUIMHBD) B pyOpHKe
«IIpodunbHbie W TPOPECCHOHAIBHO 3HAYMMBIC JJIEMEHTBI COJEPXKAHUSI». ITOT KOMIIOHEHT
peanu3yeTcsl NpH WHAMBHUIYaJbHOW CaMOCTOSITEIbHOM paboTe oO0ydvaromuxcs (HamucaHuu
pedeparoB, MOATOTOBKE COOOILICHUH, 3aIIUTE NMPOEKTOB), B MPOLECCEe YUEOHOU AESTEIBHOCTH MOJ
PYKOBOACTBOM IIpEIiogaBaTeid (BI)IHOJ'IHGHI/II/I XUMHUYCCKOI'0 OKCIICPUMEHTA - na6opaTopme OIIBITOB
U IIPaKTHYECKUX padoT, pelieHNH NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33134 U T.1.).

B copeprxannu yueOHOM TUCUMIUIMHBI AJIs1 €CTECTBEHHO-HAYYHOTO PO npodec-CHOHATIBHO
3HAYMMBIH KOMIIOHEHT HE BBIAEICH, TaK Kak BCE €ro COJAEpKaHHE SBISETCA NPOQUIBHO
OPHEHTHUPOBAHHBIM M HOCUT MPOPECCHOHANBEHO 3HAYUMBIH XapakTep.

B mponiecce  u3ydeHHs XHMHHM TEOPETHUECKHE CBEIEHMS JOMOJIHAIOTCS JEMOHCTPALMSIMHY,
J'Ia60paTOpHLIMI/I OIlbITAMH W TMPAKTUYCCKUMHU 3aHATUAMMU. 3HAYNTEILHOE MECTO OTBOAHUTCA
XMUMUYECKOMY OKcrepuMeHTy. OH OTKpbIBaeT BO3MOXHOCTH (POpPMHUpPOBATH y OOYYarOLIMXCS
CIICIUAJIbHBIC TIPEAMETHBIC YMCHUA! pa6OTaTB C BCHICCTBAMM, BBIINOJHATH IPOCTHIE XUMHUYCCKUEC
OTBITHI, YYUTh O€30MaCHOMY M SKOJOTHYECKHM TpPaMOTHOMY OOpalIeHHI0 C BELecTBAMH,
Mare€puajliaMi 1 IpoueccaMu B 6I)ITy 1 Ha IPOU3BOACTBE.

Jns opraHuzalMyd BHEAyAUTOPHOH CaMOCTOSTENbHOW pabOTHl CTYAEHTOB, OBJAJCBAIOLINX
npodeccusmu CI1O u cnenmansHocTsIME CITO TEXHUYECKOTo U eCTECTBEHHO-HAYYHOTO Mpoduiiei
npodecCHOoHANBHOTO 00pa30BaHusl, MPEJCTAaBICH MPUMEPHBIA NepedeHb pedepaToB (JAOKIAIOB),
WHIAWBUAYAJIbHBIX ITPOCKTOB.

B nponecce m3ydeHus XuUMHHM BaXHO (QOpPMHpPOBATh HH(DOPMAIMOHHYIO KOMIIETEHTHOCTH
oOyyaromuxcs. [loaToMy npu opraHu3anuy caMOCTOSATELHON paboThl HEO0X0ANMO AKLIEHTHPOBATh
BHUMaHHE 00YYaIOIIXCs Ha MMOMCKe HHPOPMAIMH B CPEJICTBaX MaccMmenua, MaTepHere, y4eOHO u
CHEeLMAILHON TIUTEPAaType ¢ COOTBETCTBYIOIMM O(OPMIICHUEM U IPEAICTaBICHHEM PE3yIbTaTOB.

Nzyuenue o011e00pazoBaTe/ibHON yueOHON AUCHUIUIMHBI « XUMUS» 3aBEPIIaeTCs MOBEACHUEM
utoroB B (opme auddepeHnpoBaHHOrO 3adeTa WIM HK3aMEHa B paMKaxX MPO-MEXYTOYHOM
arrecTanuu ctyaeHToB B mporecce ocBoeHuss OIIOII CIIO ¢ momydeHHeM cCpemaHero oOIero
o6pazosanus (IIIIKPC, TIIICC3.)1.

MECTO YYEBHOU JIMCLIMIIIMHBI B VYEEHOM ITJIAHE

VY4ueOHass TUCHUIUIMHA «XUMHS» SBISIETCS y4eOHBIM MPEeIMETOM MO BBIOOpPY M3 00s3aTeNbHON
npeametHoit oonactu «EcrectBennbie Haykm» @I'OC cpeanero odmiero o0pazo-BaHusl.



B mpodeccronansHbix  00pa3oBaTeiIbHBIX OpPraHU3alMAX, PEaU3yIOUIMX 00pa30BaTEIbHYIO
porpamMmy cpemHero obmero oopazosanus B npeaenax ocoerust OIIOIT CITO na 6a3e 0CHOBHOTO
obiero obpazoBanus, yuyeOHas TUCHUIUIMHA «XHUMUS» H3ydaeTcs B 001eo0pa3oBaTeIbHOM LUKIIE
yae6HOTo OIIOII CIIO Ha 6a3e 0CHOBHOTO O0IIEr0 00pa30BaHUs C TIOMYUSHHEM CPEIHETO OOIIero
obpasosanus (ITTIKPC, IITICC3).

B yueOnpix mnanax IIIIKPC, IIICC3 mecto y4yeOHOW AMCUUIIMHBI «XHMHS» - B COCTaBe
0011e00pazoBaTeNbHBIX yUEOHBIX AUCHUIUIAH 1O BBIOOPY, (OPMUPYEMBIX M3 00s3aTENBHBIX
npeametHeix obnacteit @I'OC cpemnero obmiero obOpasoBanus, s npodeccuit CIIO wnnm
cnermansHOCcTel CIIO cooTBeTcTByMOMETr0 Mpod st IpodheCCHOHATEHOTO 00pa30BaHMSL.

PE3YJIbTATHI OCBOEHUS YYEBHOM JUCIIUIUIMHBI

OcBoeHue conepxaHusi y4eOHOW IOUCHMIUIMHBI «XHMUsS», OO0ECIeYnBaeT JOCTHIKEHHUE
CTY/ICHTaMU CIICAYIOIIUX Pe3yJIbTATOB:
*  JIUYHOCHHBIX.

— YyBCTBO TOPAOCTH U YBaKEHHS K UCTOPUH M JAOCTHIKECHHUSIM OTEUYECTBEHHOW XMMHYECKOM
HayK{; XUMHYECKH IT'PaMOTHOE IOBEACHUE B NPO(PECCHOHATBHON NESTEIbHOCTH U B OBITY
npy 0OpalleHNH ¢ XUMUYECKHMH BELIeCTBAMH, MaTepUaaMt U POLIECCAMU;

— TOTOBHOCTb K INPOAOJDKEHHIO O0pa30BaHMs W IMOBBILEHHUS KBaJU(pHUKaUIUK B U30paHHOI
npodeCCHOHAIBHON EATETIPHOCTH M OOBEKTHMBHOE OCO3HAHUE POJIM XHMHYECKUX
KOMIIETEHIINH B 3TOM;

— YMEHHE HCHOJNB30BaTh IOCTH)KCHUS COBPEMEHHOH XWMHUYECKOW HAYKH M XUMHUYECKHX
TEXHOJIOTHH JAJIS TOBBIIIEHHUSI COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO Pa3BUTHS
B BBIOpaHHOI NpodeccoHaBHON NesTeTbHOCTH;

*  mMemanpeoMemHuuix:

— WCHOJB30BaHME PA3IUYHBIX BHJIOB IIO3HABATEIHLHON JEATEIBHOCTH M  OCHOBHBIX
HMHTEIUICKTYaIbHBIX ONepaluii (IIOCTAaHOBKH 3a/1a4u, (DOPMYJIMPOBAHUS THIIOTE3, aHAIN3a
W CHHTE3a, CpaBHEHHSA, OOOOIIEHHUS, CHUCTEeMATH3allid, BBIABICHUS TMPHUIUHHO-
CJICJICTBECHHBIX CBSI3€H, IOMCKAa aHAJIOroB, (DOPMYJIMPOBAHHUS BBIBOJOB) ISl PEUICHUS
MOCTABJICHHON 3ajJlauM, MPUMCHEHHWE OCHOBHBIX METOJOB IIO3HAHUS (HAOJIIOICHMS,
HAYyYHOTO JKCIEPUMEHTA) NIl M3YYCHHUS Pa3IIUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U
MPOIIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOIUMOCTh CTalI-KUBAThCS B MPO(PECCUOHATLHOM
chepe;

— UCHOJIb30BAHHME PA3JIUYHBIX MCTOYHUKOB JUIS TOJIYYCHHS XUMHUYECKOW HH(OpMAIIUH,
YMEHHUE OLIEHUTDh €€ JOCTOBEPHOCTD ISl JOCTHXKEHUS XOPOIIUX PE3YIbTaTOB
B Mpo¢)eCCHOHANBHOM cdepe;

*  npeoMemHbIX:

— cOPMUPOBAHHOCTh MPEJACTABICHUN O MECTE XMMHU B COBPEMEHHON HAy4YyHOW KapTHUHE
MHUpa; MOHUMAaHHUE PO XUMHH B (OPMUPOBAHUM KPyrozopa u (GyHKIHOHAJILHOU
TPaMOTHOCTH YE€JIOBEKA JIJISI PEIICHUS MPAKTUIECKUX 3a7ad;

— BIAJICHHE OCHOBOIIOJIAralOlMMU XHUMHYECKUMHU MOHATUAMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TIOJBb30BAHHE XHUMHYECKOM  TEPMHUHOJOTHEH W
CHMBOJINKOM;

— BIAJCHUE OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHWS, HWCIIOJB3yEeMBIMA B XHUMHH:

HaOIOZCHUEM, OITMCAaHWUEM, W3MEPEHHEM, OKCIICPUMEHTOM; yMEHHE o0pabaThIBaTh,

OOBSICHATH PE3YJIBTATHI MPOBEIEHHBIX OIBITOB H JIENATh BBIBOJIBI, TOTOBHOCTH M CIIOCOOHOCTh

MIPUMEHSATH METO/IbI TIO3HAHUS TIPH PEIICHUH MPAKTUYECKUX 3a71aY;

— cOpMUPOBAHHOCTH YMEHHSI 1aBaTh KOJWYCCTBEHHBIC OIICHKH W MPOU3BOIUTEL PACUETHI 11O

XUMHYECKAM (HOpMyJIaM B yPaBHEHUSIM;

— BJIaJICHUE TIPABIJIAMH TEXHUKU O€30TTaCHOCTH MTPH MCIIOIH30BAHUN XUMUIECKIX BEIIECTB;

— c(hOpMHPOBAHHOCTH COOCTBEHHOM IMO3HWIIMK IO OTHOIICHHIO K XHMHYECKOW HMH(POPMAIIHNH,

MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

1 DK3aMeH MPOBOJUTCS 1O PEUICHUIO MPOdECCHOHANBHONW 00pa30BaTeIbHON OpraHU3aIiy JTU00
IO KEJIAHHUIO CTYJCHTOB MPH U3YYEHHH YUeOHOM JUCHUIUTMHBI «XUMH» Kak NpoQuiIbHON yaeOHOH
JUCLUIUINHBIL.



COJIEPXKAHUE YUYEBHOU JJUCLUIIINHBI

Texauveckuii npoduib MpodecCuoHaIbHOTO 00pa30BaHuUs

Beenenue

Hay4Hble MeTONbI TIO3HAHMS BEIIECTB ¥ XUMHUYECKUX SIBIICHUN. POJIb dKCIIepUMEHTa U TEOPHH B
XUMHH. MOJICTMPOBaHUE XUMHUYECKUX IPOIECCOB. 3HAYCHHE XWMHUU INPU OCBOCHUU TMpOQeccuit
CIIO u crrenmansHocTedt CI1O TexHMYeckoro mpoduist mpodeccroHaaIsHOro 00pa3oBaHuUs.

1. OOGmas u HeOpraHUYECKass XUMUS

1.1. OcHogHble nonamus u 3aKOHbL XUMUU

OcHoBHble moHATHA xuMuH. BemectBo. Atom. Monekyna. XWUMHYECKHH D3JIEMEHT.
Annotponus. [IpocTeie u cnoxHbIe BelecTBa. KauecTBEHHBIN W KOTMYECTBEHHBIN COCTaB BELIECTB.
Xumuyeckue 3Haku U Gopmyibl. OTHOCHTENIBHBIE aTOMHAss U MOJIEKYJIsipHas Macchl. KonndectBo
BELIECTBA.

OcHoBHbIe 3aKOHBI XUMHUM. CTEeXHOMETpHUS. 3aKOH COXPAHEHUS MAacChl BEILECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTB MOJIEKYJIAPHON CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEICTBUS U3 HETO.

PacyerHple 3amaunm Ha HaXOXKJI€HHE OTHOCUTENILHOW MOJIEKYJISIPHOM Macchl, OIpe/eieHne
MacCOBOM JI0JIM XUMHYECKHX JIEMEHTOB B CIIO’KHOM BEILIECTBE.

Hemoncmpayuu

MOI[GHI/I ATOMOB XUMHNYECCKUX JJICMCHTOB.

Mogenu MOJIEKyJ MPOCTHIX M CIOXHBIX BellecTB (apocTepskHeBble 1 CTioapra - bpurneba).

Kosnnexkuus npocThIX U CJI0XKHBIX BELIECTB.

HexkoTtopsie BemecTBa KOIUUECTBOM | MOJIb.

Mojiens MOJIIpHOTO 00beMa ra3os.

Annotponust pocdopa, KHCIopo/ia, 0JI0Ba.

Ilpogpunvnvie u npogheccuonanvhno 3nauumvle 3IIEMEHmMbl COOEPHCAHUA. AJITOTPOIHBIC
Moaudukanuu yriaepona (anmas, rpadur), kuciopoaa (KHCIOPOI, 030H), ojoBa (cepoe u Oejoe
0710B0). [IoHsITHE O XUMHYECKOH TEXHOJIOTHH, OMOTEXHOJIOTHH M HAHOTEXHOJIOTUH.

1.2. Ilepuoouueckuii 3axon u Ilepuoduueckas cucmema xumuueckux snemenmos [[. H. Menoeneesa u
cmpoeHue amoma

IMepuoguuecknii 3akon .M. MenaeneeBa. Otkpritue J.M.MenaeneessiM [lepuomuyaeckoro
3akoHa. [lepuomuueckuii 3akoH B popmysuporke J.M.Menneneena.

[lepuognueckass TabnuIa XUMHYECKHX DJJEMEHTOB - TpadHuyecKkoe OTOOpaKeHHe Mepuo-
IUdeckoro 3akoHa. CTpyKTypa MepHOANYECcKOl TaOiHIbl: Meproabl (Masibie W OOJNBIINE), TPYIIIBI
(rmaBHas v OOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /|.U. Menoeneesa. ATom - CIOXKHAsT YacTHIIA.
Anpo (IPOTOHBI W HEHUTPOHBI) W ANEKTpOHHAs o00Oonodka. M3ortombl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEeK aTOMOB JJIEMEHTOB MaJIbIX MepuoZoB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0UEK
aTOMOB JIEMEHTOB OOJIBIINX MEPHOAOB (IIEPEXOTHBIX dNieMeHTOB). [loHATHE 00 OpOUTANAX. S-, p- U
d-opOuTany. DieKTpOHHbIE KOHDUTYPALMH aTOMOB XUMHYECKUX DJICMEHTOB.

CospemenHnas ¢opmynuposka Ileprnoanyeckoro 3akona. 3Hauenue lleproandeckoro 3akoHa H
[lepuognueckoil cucreMbl XMMHYeCKMX dJeMeHTOB J[.J.MenneneeBa 1 pa3BUTHS HAyKH H
MMOHUMAaHHUSI XUMHYECKOW KapTHHBI MUPA.

Hemoncmpayuu

Paznuunbie popmer [lepuoanyeckoii cucteMsl XuMudeckux anemMentoB J[. Y. Menzeneesa.

Jdunamuueckue Tabiauibl 415 MoaeaupoBaHus [lepuoauueckoi cuCTeMBI.

DnexTpu3anus Tel U MX B3aUMOJICHCTBHE.

Jlabopamopnutii onvim

MopnenupoBanue noctpoenus [leproamaeckoil TaOMHIbI XUMUYIECKHUX 1eMeHTOB. Ilpoghunvnsie

u npogheccuonanvro 3HaUUMBbLE IEMEHMbL cooeprcanus. Paano-
aKTUBHOCTb. VCHOnb30BaHHME pPaJMOAKTHBHBIX HM30TOMOB B TEXHHYECKUX LENSIX. PEeHTreHOBCKOe
W3y4eHHEe W €ro WCIOJNb30BaHWE B TEXHUKE W MeAuuuHe. MopenupoBaHHe Kak METO.
MIPOTHO3UPOBAHNS CUTYAIH Ha TIPOU3BOJICTBE.

1.3. Cmpoenue seujecmea
HNonnas xumuveckasi cBsi3b. KaTHOHBI, MX 00pa3oBaHHE W3 aTOMOB B pe3yjbTaTe IMpolecca
OKUCIICHUSI. AHHOHBI, UX 00pa30BaHKE U3 aTOMOB B Pe3yJIbTaTe MpoIlecca BOCCTaHOBICHUs. MloHHas
CBSI3b KaK CBSI3b MEXJy KAaTHOHAMU W aHMOHAMH 32 CUET 3JICKTPOCTATUYECKOTO TPHUTSKCHUSI.



Kiraccudukarys MOHOB: IO COCTaBY, 3HAKy 3apsija, HAUIAYUIO THIPATHOW O000JOYKH. VOHHBIC
KpUCTaJUITMUeCcKue pemeTkd. CBOICTBA BEIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKOH PEILIETKH.

KoBanenTHass xumnueckasi cBsi3b. MexaHu3M oOpa30BaHUS KOBAJICHTHOH CBs3U (OOMEHHBIN 1
JIOHOPHO-aKIIETITOPHBIN). DIEKTPOOTPHULIATENEHOCTE. KOBaeHTHBIE TIOJISIpHAS M HETIOJSIpHAS CBSI3H.
KpaTtHOCTh KOBasieHTHOM cBsi3u. MoJeKyIsspHbIe U aTOMHBIE KpUCTAJUIMUECKUE pemeTku. CBoiCcTBa
BEILIECTB C MOJICKYJISIPHBIMU U @TOMHBIMU KPUCTAINIMYECKUMHU PEIICTKAMU.

Merannnyeckass cBsi3b. MeTranmnnueckas KpHCTaUIMYECKas peleTka M MeTauIMyecKas
XUMHUecKas cBsA3b. OU3NUECKHE CBOWCTBA METAILIOB.

ArperaTHble COCTOSIHHMSI BelIeCTB M BOJAOPOAHAsI CBfA3b. TBepioe, KHUIKOE M Ta3000pazHOe

cocTtossHUS BemiecTB. Ilepexon BemiecTBa M3 OJHOTO arperaTHOrO COCTOSHUS B JIPYroe.

Bonoponnas cBs3b.

Yucrele BemecTBa U cMecH. [IoHsATHE 0 cMecu BenlecTB. |'OMOTeHHbIE U T€TEPOT€HHBIE CMECH.
CocraB cMeceii: 00beMHasi 1 MaccoBas A0JIM KOMIIOHEHTOB CMECH, MaccoBas A0JIsl IPUMECEH.

Jucnepcubie cuctembl. [loHsaTre o aucnepcHoit cucteme. JlucnepcHas ¢asza u quCIepCHOHHAS
cpena. Kiaccudukanus agucnepcHbix cucteM. [IoHATHE 0 KOJIOUAHBIX CUCTEMAaX.

Hemoncmpayuu

Mojienb KpUCTAUITMUECKOM PeIeTKH XJI0pHIa HaTpusl.

OO0pasupl MHUHEpPAIOB C MOHHOW KPUCTAIUIMYECKOH pemIeTKoN: KambliuTa, Tanuta. Mogjenn

KPUCTAIUTMYECKHUX PEIIECTOK «CYXOTro JibAay» (WK oja), anMasa, rpadura (in KBapia).

[Tpubops! Ha )KUIKKUX KpUCTAIIAX.

OO0pa3ibl pa3IUYHBIX JUCICPCHBIX CHCTEM: 3MYJIbCUMN, CYCIICH3H, adp030JieH, rejiell U 30J1eH.

Koarynsnus.

Cunepesuc.

O dexr Tunpmans.

Jlabopamopnvie onvimot

[IpuroroBnenne cycreH3nu KapOOHATa KAIBIUS B BOJIE.

[Tomyuenune sMyabCUM MOTOPHOTO Maca.

O3HaKOMIIEHHE CO CBOMCTBAMU IUCIIEPCHBIX CUCTEM.

Ilpogunvnuvie u npogheccuonanvno 3nauumsle Inemenmol cooeprycanus. 11onIpHOCTE CBA3H U
noJiipHOCTh MoJiekybl. Konpencarus. Tekydectb. Bosronka. Kpucrammmzanus. CyOnumarius u
necyonmMarus. AHOManuu GU3NIECKUX CBOMCTB BOMbI. JKuIkne KpucTaiisl. MuHepanbl U TOpHBIS
MOPOABbI KaK MPHPOJHBIE CMECH. DMYJIbCHUM M CYCIIEH3UH. 307 (B TOM YHCIE a’3pO30JId) U TEJH.
Koarymsuusa. Cunepesuc.

1.4. Booa. Pacmeopwi. Dnexmponumuueckasn ouccoyuayusi

Bopa. PacrBopbl. PacrBopenme. Boma kak pactBoputTenb. PacTBOpUMOCTH BEILECTB.
Hacrwimennrle, HeHACHIIIEHHBIE, TIEPECHIIEHHBIE PACTBOPHI. 3aBHCHMOCTh PACTBOPHUMOCTH Ta30B,
KHUJIKOCTEH M TBEP/BIX BEIIECTB OT Pa3IHYHBIX (aKTOPOB.

MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA.

DJIEeKTPOTUTHYECKAS TUCCOUMHUANHUA. ODJIEKTPOIUTHl W HEIIEKTPOUTHL. DJIEKTPOIUTHUECKAS
rcconuanyist. MexaHnu3Mbl JJIEKTPOIIMTHYECKON JIUCCOIMAIINY [T BEHIECTB C Pa3IMYHBIMU THIIAMH
XUMHYECKOH CB3U. [ mapaTHpoBaHHBIE M HETHAPATHPOBAHHEIE HOHBI. CTEIIEHb AIIEKTPOITUTHYECKOM
mucconmany.  CunbHble ® ciabble  9eKTpoiuThl.  OCHOBHBIE — TOJIOXKCHUS  TEOPUHU
ANEKTPOJIMTUYECKOH muccorualy. KuciaoTel, OCHOBAaHHS U COJHM KaK 3JIEKTPOJIHTHI.

Hemoncmpayuu

PactBoprMOCTH BelecTB B BOJIE.

CoOupaHue ra3oB METOJIOM BBITECHEHUS BOJBI.

PacTBOpeHue B Bojie CEpHOI KUCIIOTHI U COJIEM aMMOHMUSL.

O06pa3Iisl KPUCTATIIOTHAPATOR.

M3roroBieHue runcoBOM MOBSA3ZKU.

HcmpiTanne pacTBOPOB 3INEKTPOJIIMTOB W HEDNIEKTPOJIMTOB Ha TMPEAMET IHUCCOLHAINH.

3aBUCHUMOCTD CTENEHH BJIEKTPOJUTHYECKON AMCCOLMALNN YKCYCHOM KHCIIOTBHI OT pa30aBieHUs

pactBopa.

JIBrKeHHEe OKpAIIeHHBIX HOHOB B JIEKTPUYECKOM TIOJIE.

IIpuroroBneHue KeCTKOM BO/IbI U YCTPAHEHUE €€ KECTKOCTH.

HoHuTsl.

O0pa3ibl MHHEPATLHBIX BOJ] PA3JIUYHOTO Ha3HAUCHMUS.

Ilpakmuueckoe 3anamue

TIpuroroBneHue pacTBopa 3alaHHOM KOHIIEHTPAIIUH.

Ilpogpunvnvie u npogheccuonanvno 3nauumvie rnemenmsl cooepircanus. PacTBopeHHe Kak
(dbm3uko-xuMuyecknii  mpomecc. TemnoBsle dDPEeKTeI MpuU pacTBOpeHHMH. KpucTamtorumparsl.
Pemenue 3amay Ha MaccoByIO JONIO PaCTBOPEHHOIO BeulecTBa. [IpruMeHeHne BOABI B TEXHUYECKUX
nemsix. JKecTKoCTh BOJBI M CIIOCOOB! ee yeTpaHeHus. MuHepaIbHBIE BOJIBI.



1.5. Knaccughuxayus nHeopeanuueckux coeOuHeHUll U ux c8oucmaed

Kuciaorbl u ux cBoiictBa. KuCIOTB Kak 3JEKTPOJMTHL, MX KiIacCUpHUKANUSA MO Pa3IHYHBIM
Mpu3HaKaM. XHMMHYECKHE CBOMCTBAa KUCJIOT B CBETE TEOPUHU DIJIEKTPOJIUTUUECKON TUCCOLUAIIH.
OCc0OEHHOCTH B3aUMOJECHCTBHS KOHIICHTPHUPOBAHHON CEPHOM WM a30THOW KHCJIOT C MeETaJLIaMHU.
OcHOBHBIE CITOCOOBI TIOTYYECHHS KHCIOTHL.

OcHoBanus u ux cBoiictBa. OCHOBaHUS KaK 3JEKTPOIUTHI, UX KIACCU(PHUKALUS MO Pa3IMYHBIM
npu3HakaM. XMMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPHU DJIEKTPOJUTUUECKON NUCCOIMAIUY.
Paznoxenue HepacTBOPUMBIX B BoJie OCHOBaHMH. OCHOBHBIE CIIOCOOBI MOMYyYEHUSI OCHOBAHHIA.

Commm m ux cpoiictBa. Comu kak 31eKkTpoiauTbl. CoOlM CpegHHE, KHCIbIE M OCHOBHBIE.
XuMHYECKHE CBOHCTBa COJiC B CBETE TEOPHUH DIIEKTPONUTHYECKOH auccouuanuu. CrnocoOsl
[OJIY4YECHHUSI COJIEH.

I'unpoinus coneil.

Oxcnapl U ux cpoiictBa. ConeoOpasyromue U HecojeoOpasyromye Okcuasl. OCHOBHBIEC,
am(poTepHble W KHUCJIOTHBIE OKCHIBL. 3aBHCHMOCTb XapaKTepa OKCHIA OT CTEMEeHU OKHCICHHS
00pa3ymIiero ero Meramia. XuMUYeCKHe CBOMCTBa OKCHIOB. [lomydeHne OKCHIOB.

Hemoncmpayuu

B3aumoneiicTBre a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KUCIIOT C METaIaMHU.

I'openne docdopa 1 pacTBOpeHHE IPOIYKTA TOPEHHUS B BOJIE.

[lomyduenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHA.

HeoOpatuMelii ruponn3 KapOuaa KaabIysl.

OO0paTuUMBIi THAPOIIN3 CONIEH Pa3TUIHOTO THIIA.

Jlabopamopnsie onvimut

HcneiTanue PacTBOPOB KHUCJIOT UHAUKATOPAMMU.

B3auMoneiicTBUE METAIIIOB € KUCIIOTaMU.

BzaunmMopeiicTBuE KUCIOT ¢ OKCUAAMH METAILIOB.

B3auMoelicTBue KUCIIOT C OCHOBAHUSIMHU.

B3anmoaeiicTBUE KUCTIOT € COJIAMH.

HcnbiTanue pacTBOPOB LIENOYEH UHAUKATOPAMU.

B3aumopaeiicTBue 1e104Yel C COISAMHU.

PaznoxeHne HepaCTBOPUMBIX OCHOBaHUH.

B3aumoneiicTBUe coeil ¢ METaJUIAMU.

B3aumoneiicTBre coneit Apyr ¢ IpyTroM.

IlMupponu3 cosneil pa3IuyHOro THIA.

Ilpogpunvnvie u npogeccuonanvno 3Hauumvle 3Inemenmol  codepycanuda. llpasuia
pa3baBieHUsT CEpHOW KHCIOTHI. Vcronb3oBaHUE CEpPHOM KUCIOTHI B MPOMBINUIEHHOCTH. Enkne
IeJI0YH, UX UCTIONIh30BAHNE B IIPOMBINUICHHOCTH. ["aleHast M HerameHas U3BeCTh, UX IPUMEHEHHE
B cTpouTenbCcTBe. ['UIc u anedactp, TUIICOBAaHUE.

[onsitue o pH pactBopa. KuciorHas, menodnas, HeWTpaibHas cpejia pacTBOPOB.

1.6. Xumuueckue peaxyuu

Kaaccnduxanus xumuyeckux peaknmil. Peaknyu coenvHeHus, pas3loXeHHUs, 3aMeleHHS,
oomena. Karamutnueckne peakiun. OOpatumbie W HeoOpaTHMble peaknud. | OMOTeHHBIE U
TeTepPOreHHbIE peaKiHu. JK3O0TEPMUYECKHE M DHAOTCPMHUYECKHE peakiuu. TeruioBod 3pQexT
XUMHUYECKUX peakiuil. TepMoXuMHUecKHe ypaBHEHMSL.

OKHCIANTETbHO-BOCCTAHOBUTEIbHbIe peaknuu. CreneHp oxucieHuss. Oxkucnurens u
BOccTaHOBJIeHHE. BoccTaHOBUTENh M OKUCIIEHHE. MeTOo/| 3JeKTPOHHOTO OanaHca JUisl COCTAaBICHUS
ypaBHeHI/Iﬁ OKHUCJINTECIIBHO-BOCCTaAHOBHUTCIIbHBIX peaKum‘/'I.

CxopocTh XMMHYecKHX peaknuii. [IoHATHE 0 CKOPOCTH XMMHYECKHX PEaKIMid. 3aBHCUMOCTh
CKOPOCTH XMMHYECKUX PEaKIUi OT pa3iIM4HbIX (PaKTOPOB: MPHUPOABI PEarHPYIOLIMX BELIECTB, UX
KOHLEHTPAIUH, TEMIIEPATypbl, IOBEPXHOCTH CONIPHUKOCHOBEHMS U UCIIOIb30BAHNA KaTaIU3aTOPOB.

OOpaTuMocTh XMMHYeCKHX peaknuii. OOpaTumMble U HEOOpaTUMBIE peaKIUU. XHUMHUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEILECHHS.

Hemoncmpayuu

IIpumepsl HeOOpaTMMBIX pEaKIuid, WAYMHX C O0Opa3oBaHHMEM OCajJKa, Tra3a WA BOJBI.

3aBUCHMOCTb CKOpPOCTH pEaKIHH OT NPHPOABI pearupyrolmx BewiecTB. BiaumopeiicTBue

pPacTBOPOB CEpHON KHCIOTHI C PacTBOPaMHU THOCYJb(ara HaTpUsl Pa3lIMYHON KOHLEHTpaUuu U

TEMIIEPATYPHI.

Mopenp KUIsImero ciosl.

3aBUCUMOCTh CKOPOCTM XHMHYECKOM peaklIHMd OT MPUCYTCTBUA KaTalu3aropa Ha INpuUMeEpe
Ppa3nokKeHUs IEpOKCHIa BOAOPOa C MOMOIIBIO TUOKCH/IA MapraHiia U KaTajna3bl.

Mogenb 31eKTpoausepa.

Mopenb 37eKTPOJIM3HOM BaHHBI [UTSI TTOJTyYEHUS alTFOMUHUS.

Mopens KOJIOHHBI CHHTE3a aMMHaKa.



Jabopamopnuie onvimot

Peaxnust 3amenieHrst MM KeNe30M B pacTBOPE METHOTO KyIIOpoca.

Peakuum, unymme ¢ o0pazoBaHHEeM 0CajKa, Ta3a MU BOABI.

3aBHCHUMOCTH CKOPOCTH B3aMMOJICHCTBUS COJITHOM KUCIIOTHI C METAJIJIAMHU OT UX NIPUPOABIL.

3aBUCUMOCTBH CKOPOCTH B3aUMOJICHCTBUSI LIMHKA C COJISTHOM KUCIOTON OT €€ KOHIEHTPAIUH.

3aBHCUMOCTB CKOPOCTH B3auMoieiicTBus okcuaa meau (II) ¢ cepHOil KHCTOTOH OT TeMIepaTyphl.

Ilpopunvuvie u npogpeccuonanvno 3nauumvie nemenmsl cooeprucanus. Ilonstue 00
ANEKTPONIN3E. DJIEKTPOIN3 PACIDIABOB. DJEKTPOJIM3 PACTBOPOB. DJIEKTPOIUTHYECKOE ITOTyICHUE
amomuHud. llpakThdyeckoe mnpuMeHeHHE dnekTpoiusa. [ampBaHomnacTuka. [ 'anbBaHOCTETHS.
Pa¢punupoBane IBETHBIX METAJLIOB.

Karanuz. T'oMoreHHble M TeTeporeHHble KatanuzaTopbl. IIpoMoropsl. Karamuruueckue sijbl.
HNHrnouTOpHI.

[Ipon3BoaCTBO aMMuaKa: ChIpbe, annapaTypa, Hay4Hble IPUHLUIIBL.

1.7. Memannet u Hememanivl

Metamabl. OCOOEHHOCTH CTPOCHHS aTOMOB M KPHUCTAIOB. DU3WUECKHUE CBOHCTBA METAJIIOB.
Knaccupukanus wmeraiioB MO pasIUyHBIM IPHU3HAKaM. XHMHYECKHE CBOICTBa METaJLIOB.
ONEeKTPOXUMUYECKHUH psii HapsKEeHU MeTaioB. MeTtamioTepMust.

O6mmue cmocoOsl monmydeHwust MertamoB. [lomsarne o wmetamtyprun. [lupomeramtyprus,
THIPOMETAILTYPrHs U 3JeKTpoMeTauyprus. CrjiaBbl YepHbIE U LIBETHBIE.

Hemetanabl. OcoOEHHOCTH CTPOCHHUS aTOMOB. HeMeTarmipl - mMpoCcThie BEMecTBa. 3aBUCUMOCTh
CBOMCTB rajoreHoB OT X MOJ0KEHHS B HCpI/IOI[I/I‘ICCKOI‘/'I cucteme. OKUCIUTENIbHEBIE
M BOCCTAaHOBHUTEILHBIE CBOMCTBA HEMETAJUIOB B 3aBHUCHUMOCTH OT HX IIOJIOKEHUS B pany
3JEKTPOOTPULIATEIHHOCTH.

Hemoncmpayuu

Konnekuus Merannos.

B3aumogeiicTBue MeTaioB ¢ HeMeTaJlaMH (Kese3a, IIMHKA U aTIOMHHHS C CEpOii, allFOMUHUS C
HOZIOM, CYpBMBI C XJIOPOM, TOPEHUE Kele3a B XJIOpe).

I'openune mMeramnos.

ATOMUHOTEPMUSL.

Komnexkuus nemeramuioB. ['openne HemerayuioB (cepwl, ¢ocdopa, yrisa). BeirecHenue menee
AKTHBHBIX TAJIOT€HOB U3 PACTBOPOB HX COJICH Oojiee aKTHBHBIMU raJIOTCHAMHU.

Mogens NpOMBIIUICHHON YCTAaHOBKM Uil MPOM3BOACTBA CEPHOM KHCIOTHL. MoJenb meud JUis
o0xwura u3BecTHska. KoJulekimu NMpoyKIMi CHJIMKATHOW MPOMBINIICHHOCTH (CTekia, ¢apdopa,
(asHCa, IIeMEeHTa pa3IMYHBIX MapoK U JIp.).

Jlabopamopnuie onvtmaul

3aKanka U OTITyCK CTajH.

O3HaKOMJIGHHE CO CTPYKTypaMH Cceporo M ©Oeioro 4Yyrysa.

Pacno3naBanue pyn xenesa.

Ilpakmuueckue 3anamusn

[MonmydeHnue, coOupaHWe W pacro3HaBaHHE Ta30B.

Perenune sxcriepuMeHTaIbHBIX 33/1a4.

IIpogunvuvie u npogheccuonanvno 3nauumple Inemenmol cooeprcanus. Kopposus MeTamios:

XUMHYECKasd ¥ DIEKTPOXMMHYEcKas. 3aBUCHUMOCTh CKOPOCTH KOPPO3WHM OT  YCJIOBHHU

okpyxaromeil cpensl. Kmaccnpukanys KOpPpO3WMHM METANIOB 110 PAa3WYHBIM TPU3HAKAM.

Crioco0BI 3alIUTH METANIOB OT KOPPO3HH.

IIpon3BoACTBO UyryHa M CTaJIu.

[lony4yenne HemeTanmnoB (PAKUMOHHONW TEPErOHKOW J>KUAKOTO BO3AYXa M BIIEKTPOJIN30M
PacTBOPOB MJIH PACIIaBOB 3JIEKTPOJIUTOB.

CunukaTHasi MPOMBIIIIIEHHOCTb. [IpON3BOACTBO CEpHON KHCIOTHI

2. OpraHnyeckas XUMHs

2.1. Ocnosnvie nonamus OPZQHMlleCKOTZ XUMUU U meopusi CMPOEHUsL OPCAHUYECKUX COCOUHECHUTL

[Ipeamer opranuveckoid xumuu. [lpuponHble, HMCKYCCTBEHHbIE U CHUHTETHYECKHUE
opranuyeckue BeniecTBa. CpaBHEHUE OPraHUYECKUX BEUIECTB C HEOPTaHUUECKUMH.

BanentHocTs. XHMMHYECKOE CTPOCHHME KaK IOPSAAOK COCAMHEHHS aTOMOB B MOJEKYJBI IO
BaJICHTHOCTH.

Teopusi cTpoeHHsi opraHmyeckux coeauHeHuii A.M.BytiaepoBa. OCHOBHBIC ITOJIOKCHHS
TEOPUHU XUMHUYECKOTO cTpoeHus. M3omepus u nzomepsl. XuMu4eckre GOpMyIbl U MOJEIH MOJIEKYI
B OPraHUYECKON XUMHUH.

Knaccupukamus opranmyeckux BemiecTB. Kiiaccudukamusi BemiecTB 10  CTPOCHUIO
YIJIEPOJHOTO CKeNleTa M HAIWYWI0 (DYHKIMOHANBHBIX Tpymnn. ['omornorm m romosorus. Hauana
Homenknatypsl [UPAC.



Knaccuukanus peaknuii B opraHmuyeckoil xumuu. Peakiuu mnpucoenwHeHus (THAPU-
pOBaHUs, TaJOTCHUPOBAHUS, TUIPOTATOICHUPOBAHUS, THApaTanuu). Peakuuu oTHIEIIIC-HUS
(merunpupoBaHusl, IETUAPOTAJIOTCHUPOBAHUs, JeruipaTanuu). Peakiuu 3ameinneHus. Peakiuu
HA30MEpU3ALNH.

Hemoncmpayuu

Mogenu MOJIEKyJl TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COCTMHEHUH.

KauectBenHOe oOOHapykeHHE YIIIepoja, BOJAOpPOJAa M XJOpa B MOJIEKYJIaX OPTaHUYECKHX
COEMHEHHUI.

Jlabopamopnulil onvim

M3roroBnenue MOAENEH MOJIEKYJT OpraHU4E€CKUX BELLIECTB.

Ilpogunvnsie u npogheccuonanvno 3nauumoie Inemenmol cooeprycanus. llonstie o cyocTpare
U peareHTe. PeakumMu OKHUCIEHHMSI M BOCCTAaHOBJICHUS OpraHuueckux BemecTB. CpaBHEHHE
KJTaccu(PUKaAIIA COSAMHEHUH W KIacCHPUKANKM PEaKIMi B HEOPTaHWYECKOH W OpraHMIeCKOU
XUMUHU.

2.2. Yeneso00opoowi u ux npupoouvie UCmMOYHUKY

AJKaHbl. AJKaHBI: TOMOJOTHYECKUN pAl, U30MEpHUsl U HOMEHKIIATypa alKaHOB. XUMUYECKUE
CBOWCTBa ankaHOB (MeTaHa, 9TaHAa): TOPEHUE, 3aMellleHHe, pa3iIoKeHHUe, JCTHIPU-POBAaHUE.
[IpuMeHeHue ankaHOB HA OCHOBE CBOMCTB.

AJkeHbl. OTHWIEH, €ro TMONydeHHe (IerHapUpOBaHWEM J3TaHa, JAETOJMMEepH3aIuen
MONMATUIICHA). ['OMOJIOTHUeCKHi psiji, U30MEpHsi, HOMEHKJIATypa ajJKeHOB. XHMHUYECKHE CBOWCTBA
9TWJICHA: TOpPEHHE, KaueCTBEHHbIE peakuuu (oOeclBeYMBaHHE OPOMHOM BOABI M pacTBOpa
MepMaHraHara Kajus), TuapaTaiys, noaumepuszanusd. [lpuMeHeHre sTuieHa Ha OCHOBE CBOMCTB.

Jduenbl u Kayuyku. IloHdATHe 0 queHax Kak yIJIEBOIOpOJax C JABYMs JBOMHBIMH CBSI3SIMU.
ConpspkeHHBIE JHEHB.. XWUMHYECKHe CBoiicTBa OyTammena-1,3 m wu3ompeHa: oOeciBeYHBaHHE
OpOMHOI BOJBI ¥ IOJIMMEPH3aLUs B Kayuyku. HaTypanbHbIi B CHHTETHYECKHE KayayKu. Pe3uHa.

Aaxkunbl. AnetnineH. XVMHAYECKUE CBOICTBA aleTWICHA: TOPeHHe, o0eclBeYnBaHe OpOMHON
BOJIbI, MPUCOETMHEHUH XJIOPOBOJOPOAa U ruApaTanusd. [[puMeHeHne aleTuieHa Ha OCHOBE CBOICTB.
MexxknaccoBasi H30MEpHs C aJIKaIUECHaAMMU.

Apenbl. benzon. Xumuueckue CBOHCTBa O€H3071a: TOpPEHHE, PEAKIMW 3aMELICHUs
(ramoreHupoBaHue, HUTpoBaHue). [[puMeHeHe OeH30I1a HA OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHMKH YIIeBOAOPOAOB. [IpupoaHBIl ra3: cocTaB, MPUMEHEHUE B KaueCTBE
TOIUINBA.

Hedtb. CocraB u nepepaborka Hedtu. [Teperonka nedru. HedrenpomaykTs.

Hemoncmpayuu

I'openne MeTaHa, 3THUIIEHA, alleTUIICHA.

OTHolIeHNE MeTaHa, JTWIIEHA, aleTWIeHAa M OEH30yla K pacTBOpaM II€pMaHraHaTa Kajus |
OpOMHOI1 BOIE.

[lony4yeHue sTuieHa peakuued NerHApaTaluy 3TaHONa, aleTWICHA - THIPOJIM30M KapOunaa
KaJIbIus.

Pa3noxenune kaydyka pu HarpeBaHUM, UCIIBITAHUE NTPOAYKTOB Pa3JIOKEHUS Ha HEMPEAEIBHOCTD.

Komnexkuusa o6pasuoB Hedhtn u HepTenpoaykToB. Komnekuus «KaMeHHBIH yroib ¥ NPOLYKLUS
KOKCOXHMHUYECKOTO ITPOU3BOICTBAY.

Jlabopamopnuie onvimui

O3HaKOMJICHHE C KOJUIEKIMEH 00pa3ioB HeTH U IpOayKTOB ee nepepaboTku. O3HaKOMIICHHUE C

KOJUIEKIIMEN KaydyKoB W 0oOpastamu u3fenuil u3 pe3uHsl. IIpogpuibmblie u npogheccuonanvho

3Hauumole 3Inemenmol cooeprcanusn. llpasmio B.B.MapkoBamkoBa. Krnaccudukanus wu

Ha3zHaueHHe KaydykoB. Kimaccudukaurs u Ha3zHaueHHe pe3rH. Bynkanuzanus kayuyka.

[Tomydyenue areTwieHa MUPOIU30M METaHA W KapOWUIHBIM criocoboM. Peakmusi momumepu3aim
BUHWIXJIOpHA. [loaMBHHUIXIOPHUA M €ro npuMeHeHre. TpumMepu3anus aleTuieHa B OCH3011.

[lonstne 00 skcrpakmuu. BoccTanoBieHne HUTpOOEH30/Ia B aHWIHMH. | OMOJOTHYECKHAN P
apeHoB. Tonyon. HutpoBanue Tonyona. TpoTui.

OcHOBHbIE HaNPaBJIEHUS MPOMBIILICHHOW NepepaboTKH MPUPOIHOTO Ta3a.

[omyTHe1ii HEdTsAHOM Ta3, ero nepepadboTKa.

[Iponieccel TpOMBIIUIEHHOH mMepepaboTku He(TH: KPeKUHT, pudopMuHr. OKTAaHOBOE YHCIIO
OEH3MHOB U IIETAHOBOE YHCJIO AU3EIFHOTO TOTLTUBA.

Kokcoxnmnuueckoe mpon3BOACTBO U €0 NPOAYKLIHS.

2.3. Kucnopoocooepoicawue opeanuueckue coeouHens

Cnuprel. [lonyueHue 3TaHOMa OPOKCHUEM TITIOKO3bI U THUApATAIlUeH dTHiIeHA. [ UIAPOKCHIIbHAS
rpynna kak (yHKnpoHanbHas. [IOHSATHE O MPeaeNbHBIX OJHOATOMHBIX CIHUPTaX. XHUMHUCCKHE
CBOWCTBAa ATAaHONA: B3aWMOJICHCTBUE C HATpUeM, OOpa30BaHHME TMPOCTHIX U CIOXKHBIX 3(HUPOB,
OKHCJICHUE B anbaeru. [I[piMeHeHre 3TaHoIa HA OCHOBE CBOWCTR.



AJKOronusM, ero NocieICTBUS AJIsl OpraHW3Ma YesIoBeKa U IpeAyNPeKIeHHUE.

I'maneprH Kkak mpencTaBUTENs MHOTOAaTOMHBIX cHUpTOB. KadecTBeHHass peaknus Ha
MHOT0aToOMHbIE CIUPTHL. [IpuMeHeHne rnurepuHa.

®enon. Ouznyeckne U XUMUYECKHUE CBOMCTBA (eHona. B3anMHoe BIUSHAE aTOMOB B MOJIEKYJIE
(heHOMA: B3aMMONIECHCTBHE C THAPOKCHIOM HATpWs W a30THOW Kucioroi. [Ipumenenue deHona Ha
OCHOBE CBOWCTB.

Aabaeruasl. llonstne 00 anpiermpax. AupAerujgHas rpynna  Kak — (QyHKIHOHaJIbHAS.
dopManpaerua U €ro CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHHE B
cooTBeTCTBYIOIMM cnupT. llodydeHune anpIerngoB OKHCIEHHEM COOTBETCTBYIOIIHMX CIIHPTOB.
[Ipumenenue hopmabaeriuaa Ha OCHOBE €r0 CBOWCTB.

KapGonoBble kuciaorbl. [lonstie o kapOoHOBBIX KucinoTax. KapOokcuimpHas Tpymma Kak
¢yHkunoHanbHas. ['oMojorudeckuil psi TpelNeslbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tomyuenne KapOOHOBBIX KHCIOT OKHCIEHHEM albJerHa0B. XWMHYECKHE CBOWCTBAa YKCYCHOU
KHCJIOTBI: 00II1e CBOWCTBA ¢ MUHEPAIbHBIMU KUCIOTaMH W peakuust dTepudukannu. [Ipumenenue
YKCYCHOH KHCIJIOTBI HA OCHOBE CBOICTB. BbICHINE KUPHBIE KUCIOTHI HA IPUMEPE NAIIBMUTHHOBOM U
CTE€apUHOBOM.

Cuaosxuble 3¢upsbl 1 xkupsbl. [lonydenue cioxHbIx 3GupoB peaknueit srepudukanuu. CIoxKHbIe
3¢UpHI B IPUPOJIE, X 3HAUeHHE. [[puMEeHeHNEe CII0KHBIX 3()HPOB HA OCHOBE CBOWCTB.

Kupsr kak crnoxnble dhupsl. Kiaccudukarust sxupoB. XUMHUYECKAE CBOHCTBA KHUPOB: THAPOIU3
U TUAPUPOBAHUE KUJIKUX >KUPOB. [IpruMeHeHne upoB Ha OCHOBE CBOKMCTB. Mblia.

YriaeBoasl. YTIIeBOAbI, WX Kilaccu(UKaMsa: MOHOCaxXapuIsl (TIIF0K03a, (hpYKTO3a), AHcaxapuibl
(caxaposa) u monmucaxapuabl (KpaxMan U IeDTioN03a).

I'moko3a - BemiecTBO ¢ MBOMCTBEHHOW (PYHKIHEH - aibJETHIOCTHPT. XHUMHUYECKHE CBOWCTBA
TIIIOKO3BL: OKUCIICHHE B TIIIOKOHOBYIO KHCJIOTY, BOCCTAHOBIICHHE B COPOWT, CIIUPTOBOE OpPOXKEHHE.
[IpumeHeHue rIr0K03bl HA OCHOBE CBOMCTB.

3HavYeHHE YTIEBOJOB B >KUBOM MPHUPOJE M KU3HU ueloBeka. lloHsATHE O peakuusx MOJu-
KOHJIEHCAllMU U THIPOJIN3a Ha IPUMEpe B3aMOIIPEBPAILIEHHUI: TII0K03a <> MOIHCAXapU.

Hemoncmpayuu

OkwuclieHne CIIUpTa B allbJICTH/I.

KavecTBeHHbIE peakIy HAa MHOTOATOMHBIE CITUPTHI.

PactBopuMocTh peHomna B BoJie pu 0OBIYHOM TeMIepaType U HarpeBaHHH.

KavecTBeHHbIe peakiiuy Ha QeHoI.

Peaknus cepeOpsHOTO 3epKaia albAerHI0B U TITFOKO3bI.

OkwHclieHHe albJIETUI0OB M TJIOKO3bI B KHUCIOTY C Tomompio rumpokcuaa wmemu  (II).
KauecTBennas peakiust Ha kpaxmain. Kosurekius 3pupHBIX Maced.

Jlabopamopnsie onvimut

PactBopenue raurieprHa B BoJie ¥ B3auMoeicTBue ¢ ruapokcunom mean (II).

CBoiicTBa YKCYCHOW KMCIIOTHI, OOIIIME CO CBOWCTBAMU MHHEPAIBbHBIX KHCIIOT.

Jloxa3aTenbCTBO HEMPEAEIFHOTO XapaKTepa XKUAKOT0 XKHpa.

BsanmogeiicTBre TIII0KO3bI U caxapo3bl ¢ ruapoxcuiom mMeau (11).

KavecTBeHHas peakyst Ha KpaxMall.

Ilpogpunwvnwvie u npogheccuonanvno 3Hauumsle INEMeHmMbl cooeprcanus. MeTUIOBbII cIUPT U
€0 UCIIOJIb30BAHUEC B KAUCCTBE XUMHNYCCKOT'O ChIPbA. ToxcnyHOCTH MeTaHOJIa
U TpaBWjia TEXHUKH O€30MacHOCTH MpH padoTe C HUM. OTWICHIJMKOIb W €ro NpHUMEHEHHE.
ToKCHYHOCTD STUIICHTIIUKOJIS U TIpaBUiia TEXHUKHA 0€30IIaCHOCTH MPHU pabOTe ¢ HUM.

[onyyenne ¢eHona U3 TPONYKTOB KOKCOXMMHYECKOTO TIPOM3BOJICTBA M W3 OEH30IA.

[MonukonaeHcaius Gpopmaibiaeruaa ¢ heHoaoM B GeHoI0()OpMaIbICTHIAHYIO CMOITY.
AHeTaHI)JIeI‘I/IJI. TloraTe 0 KeTOHaxX Ha IMpuMEPE arecToHa. HpI/IMeHeHI/Ie allcTOHa B TCXHHKE N
MIPOMBIIIIIEHHOCTH.

MHoroo0pasue KapOOHOBBIX KHCJIOT (IIABENEBOM KHCIOTHI KaK JBYXOCHOBHOW, aKpHIJIOBOH
KHCJIOTBI KaK HEeNpeAeIbHOM, OEH30iHON KUCIIOTHI KaK apOMAaTHUECKON ).

[InenkooOpa3yrone macia. 3aMeHa )XKHPOB B TEXHHKE HEMHUIIEBHIM ChIpbeM. CHHTETHYECKHe
MOIOIINE CPECTBA.

MonouHokucnoe OpokeHrne TIoK03bl. Kuciomonounsle npoxykTbl. CHIIOCOBaHHME KOPMOB.
HutpoBanue nemmonossl. [Inpoxcunms.

2.4. Azomcodepoicawyue opeanuieckue coeounenus. Ilonumepol

Amunsbl. [lonstue 06 amuHax. AnudaTHdecKue aMUHBI, UX KiacCH(UKanyus ¥ HOMEHKIATypa.
AHWIVH Kak OpraHW4yeckoe ocHoBaHue. [lonydeHue aHWIMHA W3 HUTpPOOeH30ma. llpuMeHeHMe
AQHUJIMHA Ha OCHOBE CBOMCTB.



AMHHOKHCJIOTBL. AMHHOKHUCIOTHI KakK aMQoOTepHble NU(YHKIMOHAIBHBIE OPTraHUYECKHE
COeTUHEHHS. XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT: B3aWMOJEUCTBUE C IIEIOYaMH, KUCIOTaAMH U
JIpyr ¢ ApyroMm (peakius MONHKOHACHcanuu). [lentuaHas cBs3p W monunentujsl. [IpumeHeHHe
AMUHOKHCIIOT Ha OCHOBE CBOWCTB.

Beaxku. [lepBuunas, BTOprYHas, TPETUIHAS CTPYKTYPhI OETKOB. XMMHUYECKHE CBOMCTBA OEIKOB:
TOpEHHUE, JICHATYpallusl, TUIPOJIN3, [IBETHHIC Peakiuu. buomornyeckue (hyHKIIUN OCIIKOB.

Homnmepsl. benku n monucaxapuapl Kak OHOTIOTUMEDHI.

IlnacTmaccsl. [lonydyenne monuMepoB peakiiueit NoJIuMepU3aliy U OJIUKOHCHCAIUH.
TepMoIIacTUYHbBIE U TEPMOPEAKTUBHBIC IIacTMacchl. [IpencraBurenu miacTmace.

BoJjiokna, ux knaccuduxanus. [lomyuenne BoaokoH. OTaenpHBIE MTPEACTABUTETN XUMUIECKIX
BOJIOKOH.

Hemoncmpayuu

BzaumopeiicTBue aMmMuaka U aHUJIMHA C COJISTHOM KHCIJIOTOM.

Peaknust anmnmHa ¢ OpPOMHOM BOJIOM.

JloxazaTensCTBO HAMMYHUS (PYHKIMOHAIBHBIX TPYII B PACTBOPaX aMHHOKHCIIOT.

PactBopenue n ocaxkaeHue OEIKOB.

I{BeTHBIC peakiuu OCIKOB.

I'openue nTuubero nepa v WEPCTIHOW HUTH.

Jlabopamopnsie onvimut

PactBopenue 6enKkoB B BojeE.

O6HapyxeHHe OEIKOB B MOJIOKE M MSICHOM OYJIbOHE.

Henaryparust pactBopa 6elka KypruHOTO SiIa CIIHPTOM, PACTBOPAMH COJIEH TSDKEJIBIX METAJIOB
Y TIpY HaTrpEeBaHUM.

IIpakmuueckue 3anamus

Penienne sxcriepuMEHTATBHBIX 3a/1a4 HAa UACHTU(GUKAIIUIO OPIraHUIECKUX COCIMHECHUH.

Pacnio3sHaBaHMe mtacTMacc ¥ BOJIOKOH.

Ilpogunvuvie u npogheccuonanvno 3Hauumvle Ij1eMeHmMbl COOEPHCAHUA. AMUHOKATIPOHOBAS
kuciiora. KanpoH kak npecTaBUTENb MOJIMAMUIHBIX BOJIOKOH. ICTI0Ip30BaHHe THIPOIIH3a OSJIKOB B
MPOMBIIIJICHHOCTH. [TonmuBUHWIXIOPHUS, MOJIUTETPAGTOPITUIICH (redson).
denonodopmanpreruabie mactMaccesl. Lemtynona. [IpomslieHHOE MPOU3BOJICTBO XUMUYECKUX
BOJIOKOH.

EctecTBeHHO-HAY4YHBIH TPOGIITE TPOGECCHOHATEHOTO 00pa30BaHUS

BBenenue

Haydnble MeTo/IpI TO3HAHMS BEIIECTB M XMMHUYECKHX SBICHUN. Poib SkcriepuMeHTa u Teopuu B
XUMUW. 3HaueHWe XuMum Tpu ocBoeHun mpodeccuit CIIO wu crenumansHocTedt CITIO
€CTEeCTBEHHO-HAyYHOr0 Npoduiis MpodhecCHOHATBHOTO 00pa30BaHUsL.

1. Opranuyeckasi XuMust

1.1. I[Ipeomem opeanuveckoi Xumuu.
Teopus cmpoenusi OpeaHUYecKux coeouHenull

IIpeamer opranuyeckoit xumuu. [loHsTHE 00 OpPraHMYECKOM BEHIECTBE M OPraHUYCCKON
xuMuu. KpaTkuil o4epk HCTOPHUM PAa3BUTHS OPTaHHUUECKOW XMUMHH. BUTAIM3M M €ro KpylieHHE.
Oco0SHHOCTH CTPOCHHUS OPraHMYECKUX coeqrnHeHni. KpyroBopoT yriiepona B mpupo/ie.

Teopusi crpoeHusi opraHuveckux coeauHenuii A.M.BbytiepoBa. Ilpeanocbuiku co3gaHus
Teopun cTpoeHusa. OCHOBHBIE TOJIOKEHUS Teopuu crpoeHus A.M.bytiepoBa. Xumuueckoe
CTpOGHHE M CBOWCTBa opraHmdeckux BemiecTB. [lonsTHe 00 m3omepmn. CrocoObl 0TOOpakeHUs
CTpOeHUs] MOJeKynbl (popMmynsl, Monenu). 3HaueHue Teopun A.M.ByriepoBa s pa3BuTHA
OpPTaHWYECKOW XMMHH U XUMHUYECKHUX IPOTHO30B.

Crpoenue aTroma yriieposa. DJIeKTpOHHOE 001aKo 1 OpOUTallb, S- U p-opOuTau. DIEKTPOHHBIE U
AJIEKTPOHHO-TpaduuecKue GOpMyIIbl aToMa YriepoJia B OCHOBHOM W BO30YKIEHHOM COCTOSHHSIX.
KoBanenTHas xuMuueckas CBSI3b U €€ KiaccupUKauus no crnocoly nepekpeIBaHus opOuTaseii (- u
n-cBsi3n). [lonarue rubpuauzannu. Pasnuaneie Tinel rudpuauzanuy 1 GopMa aTOMHBIX OpOUTaeid,
B3aUMHOE OTTAJKUBaHME TUOPUIHBIX OpOMUTaNell M HX pAacloJOXEHUE B IIPOCTPAHCTBE B



COOTBETCTBHH C MHHHMYMOM JHEPruH. ['€OMeTpusi MOJEKYJ] BEIIECTB, 0Opa30BaHHBIX ATOMaMH
yIIIepoAa B Pa3IMYHBIX COCTOSHUAX THOPHIN3AIINY.

Knaccudukanus opranmueckux coequnennii. Knaccuukanus opraHnuecKux BeIecTB
B 3aBUCHMOCTH OT CTpOeHusl yriepomHod twenu. lloHATHE (QYHKIMOHATBFHOW  TPYIIIHL.
Knaccugukanus opraHMuecKiX BEeecTB MO THITY (yHKIMOHAIBHOU TPYIIIHL.

OCHOBBI HOMEHKJIATYPHI OPraHMYeCKHX BellecTB. TpHUBHaJIbHBIE Ha3BaHUsS. ParyoHanbHas

HOMEHKJIaTypa Kak mpemqmectBeHHuna HoMmenkiatypsl I[UPAC. Homenknarypa I[UPAC:

MPUHLMIIEI 00pa30BaHMs Ha3BaHWW, CTAPIIMHCTBO (PYHKIMOHAIBHBIX TPYIII, MX 0003HAUYECHNE B

npedukcax u cypdukcax Ha3BaHUH OPTAaHUIECKIX BEIIECTB.

THunbl XHMHYECKHUX CBfI3el B OPraHM4ecKUX COeIMHEHUAX U CIOCOOBI UX pa3phiBa.
Knaccugukanus KoBaJIeHTHBIX CBS3EH MO 3IIEKTPOOTPUIATEIEHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
MIepeKphIBaHus OpOuTalell, KpaTHOCTH, MeXaHH3My oOpa3oBaHus. CBs3b TPHUPOIBl XUMHYECKOH
CBSI3U C THUIIOM KPUCTAJUNTMYECKOW PEHIETKH BEIeCTBA M €ro (U3MYECKHUMU CBOMCTBaMHU. Pa3phiB
XUMHUYECKOM CBsS3M KakK IIpolecc, OOpaTHBIH e¢ 00pa3oBaHHUIO. | OMOJNIUTHYCCKHHA W
TeTEPOIMTHYECKHI Pa3pbIBbI CBsI3€H, WX COMOCTABICHHWE C OOMEHHBIM M JOHOPHO-aKIENTOPHBIM
MeXaHm3MaMH WX oOpazoBaHus. lloHATHE CBOOOMHOTO pajuWKana, HYKICOPUIFHOH W
ANEKTPOPMILHON YACTHUIIBI.

Kanaccupukanus peaxkumii B opranmveckoi xumum. [loHsATHE O THHAX M MEXaHU3MaxX
peakuuii B opranudeckoli xumuu. Cyocrpart u pearent. Kinaccudukarysi peakiuii mo U3MeHCHHIO B
CTpYKType cyOcTparta (NMpHCOEIUHEHHUE, OTIIEIUICHHEe, 3aMelleHHe, H30-MepHu3alus) W THITY
pearenTa (paauKajibHbIC, HYKIeO(DHUIbHBIC, JIEKTPodHIbHbIC). Peakinu npucoenuneHus (An, Ag),
sanmumunupoBanus (E), 3amemenus (Sgr, Sn, Se), n3omepusanuu. PasHOBUIHOCTH peakIuili KaXK10ro
TUTA: TUAPUPOBAHNE U JETHJIPUPO-BaHUE, TAIOI€HUPOBAHUE U JIeraJIoTeHUPOBaHKe, THApaTalus 1
JNEeTUApaTaysi, TUAPO-TAIOTEHUPOBAHNE W  JIETHAPOTaJOTEHUPOBAHWE, MOJNUMEpU3anus U
MTOJIMKOHICHCAITHS, TIeperpynmupoBka. OcoOEHHOCTH OKHUCIINTEIbEHO-BOCCTAHOBUTENFHBIX PEaKIIHA
B Opra-HM4e€CKOW XUMHUH.

CoBpemMeHHBbIE TIPEACTABIEHUS] 0 XUMHYECKOM CTPOEHUH OPraHUYeCKHX BellecTB.
OcHOBHbIe HampaBieHHs pa3BUTUS Teopuu cTpoeHus A.M.bytneposa. M3oMepus opraHmdeckux
BemiecTB U ee BUABL. CTPYKTYpHas M30MEpHs: MEXKIAcCOBas, YTIEPOJHOTO CKeJeTa, MOJI0KESHHS
KpaTHO# CBSI3M M (YHKIMOHAILHOW Tpynmbl. [IpocTpaHCTBEHHass W30MEpHs: TeoMeTpudecKas M
orntudeckas. lloHATHE acMMMETpPHYECKOTO IIeHTpa. buollornyeckoe 3HaueHHE OINTHYEeCKOH
n3omMepud. B3amMHOe BiIHMSHHME aTOMOB B MOJIEKYJaX OPTaHHYECKHX BEIIECTB. DJIEKTPOHHBIE
3¢ (eKThl aTOMOB W aTOMHBIX TPYII B OpraHUYecKHX MoJekynax. MHIykinuoHHb 3¢ddexT,
MOJIOKUTENbHBIA W OTPHLATENBHBIN, ero ocobeHHocTH. Me3oMepHbId 3PderT (dddeKT
COTIPSKEHHS), €T0 OCOOCHHOCTH.

Hemoncmpayuu

Konnexunu opraHu4eckux BEIIECTB (B TOM YHCIIE JIEKApPCTBEHHBIX IPENapaToB, KpacUTENeil),
MaTepuaioB (MIPUPOIHBIX U CHHTETHUYECKUX KaydyKOB, IIACTMACC W BOJIOKOH) W W3JENHNA M3 HUX
(HuTel, TKaHEW, OTIAENOYHBIX MATEPHUAJIOB).

Mopenu monexyn CHy, CoHa, CoHo, CsHe, CH3OH - mapoctepxHeBble 1 00beMHBIE. Mojienn
OTTAJIKUBAHUS THOPUIHBIX OPOUTAIIEH C TIOMOIIBIO0 BO3AYIIHBIX IIIAPOB.

B3anmopeiicTBre HATPUS ¢ 3TAHOJIOM U OTCYTCTBHE B3aUMOJICHCTBHUS C JUITHUIOBBIM d(DUPOM.

OneIThI, TOATBEPXKAAIOIINE HATUYAE (YHKIMOHAIBHBIX TPYI Y COEOMHEHWH Ppa3IUIHBIX
KJIACCOB.

Jlabopamopnutii onvim

WsrortoBnenne mojaened MOJIEKYd - MpEICTaBUTENEH pa3iM4YHBIX KIACCOB OPraHUYECKUX
COEIMHEHUM.

Ilpakmuueckue 3anamus.

O06HapyxeHue yrjiepoaa W BOJOPOJAa B OPTaHMYECKOM COCIWHEHUHU.

OO6napy>xeHue ranoreHoB (rmpoba beinpinreiina).

1.2. Ilpeoenvhvie yene6000poosi

I'omosornyeckuii psig ankanoB. llonstue 06 yrieBogopomax. OcoOEHHOCTH CTpPOEHUS
MIpeeNbHBIX YIIEBOJOPOJAOB. AJKaHbl KaK MPEICTABUTEIN MPENEIbHBIX YTIEBOJOPOOB.

ONEeKTpOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOCHHWE MOJEKYJIbl MeTaHa M JPYTHX aJKaHOB.
l'omonornyeckuii psaag u u3omepusi napapuHoB. HopmanbHoe W pa3BETBICHHOE CTPOCHHUE
yriaeponHoil nenu. HomeHknaTypa ajlkaHOB M alKWIBHBIX 3aMmectuteneil. dusnueckue cBoiicTBa
aNKaHOB. AJIKaHBI B IPUPO/IE.



XUMHYECKHEe CBOMCTBA aJIKAHOB. Peakium Sg-Tuma: rajoreHupoBaHue  (padoThI
H.H.CemenoBa), mutpoBanme 1o KonHoBamoBy. MexaHW3M peaKIMH XJOPHUPOBAHHS aIKAHOB.
Peakuuu neruapupoBaHusi, TOpeHUs, KaTaJIUTHUECKOrO OKHCIEHHSA alkaHOB. KpEeKkuHI ajiKaHOB,
pa3luyHbIe BUIBI KPEKUHTa, MPUMEHEHHUE B MPOMBINLICHHOCTHU. [IUpoian3 u KOHBepcHUS MeETaHa,
HA30MEpU3ALMS ATTKAHOB.

IIpumenenue u  cnocodbl Moay4YeHHs anakaHoB. OOnacT TpPUMEHEHUs]  alKaHOB.
[IpoMBINIICHHBIE CTIOCOOBI MOMyYEHHUS AJIKAHOB: IMOJyYEHUE W3 TMPUPOIHBIX UCTOYHUKOB, KPEKUHT
napauHOB, MONTyYeHHE CHHTETHYECKOTO OCH3WHA, Ta3u(HKAIWs YT, THAPHPOBAHHE aJKaHOB.
JlaGopaTopHble CcrIOCOOBI MONYYEHUsI aNKaHOB: cHHTe3 Biopma, nexkapOoKCHIMpOBaHWE, THAPOIN3
KapOuaa alOMUHHA.

Huxnoankanpl. ['oMomorndeckuii psa ¥ HOMEHKIATYypa IMKJIOAIKAHOB, WX 0OmIas (Gopmyda.
[lonstue o HanpskeHUH LUKIA. M30Mepus IUKIOANKaHOB: MEXKJIAccoBasi, YIJIEPOJHOTO CKEJeTa,
reoMmerpuyeckas. [lomydenne u Qu3MUeckne CBOICTBAa IUKIOATKAHOB. XHWMHYECKHE CBOMHCTBA
nukinoankaHoB. Cnenuuka CBOHCTB IUKIOAIKAHOB C MalbIM pa3MepoM IMkiaa. Peakiun
MPUCOECIUHEHUS U PAIUKAIBHOIO 3aMEIICHHUS.

Hemoncmpayuu

Mopenu MoJieKyl MeTaHa, APYTUX aJKaHOB, PA3IMIHBIX KOH(POPMAIHi IUKIIOTEKCaHA.

PactBopenne mapaduHa B OeH3MHE U UCTIApEHUE PACTBOPHUTENS U3 CMECH.

[InaBnenne mapaduHa U ero OTHOLICHHUE K BOJIE (PACTBOPUMOCTD, TNIOTHOCTh, CMaYHBAHUE).

Pa3nenenne cmecr 6€H3MH-BO/IA C TIOMOIIBIO AETUTEIbHOW BOPOHKH.

l'operne metana, mpomaH-OyTaHOBO cMecH, mapaduHa B yCIOBHSIX H30BITKA W HEIOCTATKa
KHCIIOpOJIa.

B3pbIB cMecu MeTaHa ¢ BO3LyXOM U XJIOPOM.

BoccranoBneHre OKCHIOB TSDKEIBIX METAIJIOB MapaguHOM.

OTHoIIeHre MUKJIOTeKcaHa K OpOMHOM BOJIE ¥ pacTBOpPY IepMaHraHaTa KaJusl.

Jlabopamopnsie onvimut

N3roToBnenrne Moaenel MOJIEKYJ AJIKAHOB U FaJIOrC€HAIKAHOB.

Wzrorosnenue mapaHUPOBAHHOW OyMaru, UCHBITAHHE €€ CBOWCTB: OTHOIICHUS K BOJE U
JKUpam.

OO0HapykeHue BOJIbI, CaKH, YTJIEKHCIOTO ra3a B MPOAYKTax ropeHus cBeurd. O3HAKOMIIGHHE CO

CBOICTBaMH TBEpIbIX Mapa(UHOB: IUIABICHHWEM, PAaCTBOPUMOCTBHIO B BOJI€ M OPraHUYECKUX

pacTBOPUTENSIX, XUMUYECKOH WHEPTHOCTHIO (OTCYTCTBHEM B3aW-MOJICHCTBHS C OPOMHOM BOJIOW,

pacTBOpaMH MepMaHTraHaTa Kajaus, THAPOKCHIA HATPUs U CEPHOU KHCIIOTHI).

IlIpakmuueckoe 3anamue

[Tomy4yenune mMeTaHna v U3ydeHUE €r0 CBOMCTB: TOPSHHUS, OTHOIICHUS K OPOMHON BOJIE U PaCTBOPY
MepMaHraHara Kajus.

1.3. Omunenosvie u ouenoswvie y2ne6000poosl

I'omoJiornyecknii psii aJaKeHOB. ODJEKTPOHHOE WU IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
STHJICHA U alikeHOB. ['omonoruueckuil psyg u obmas ¢opmyna ankeHoB. M3oMepHst STHICHOBBIX
YIJIEBOJOPOAOB:  MEXKJIAcCOBasi, yIJIEpPOAHOTO  CKEJeTa, IOJIOKEHUs  KpaTHOM  CBsI3W,
reomerpuyeckasi. (OcoOEHHOCTH  HOMEHKJIATYphl AITHJIEHOBBIX  YIJIE€BOJOPOJOB, HAa3BaHMS
BOKHEUIINX pagukanoB. Ou3nuecKkue CBOMCTBA aJIKEHOB.

XUMHYECKHE CBOWCTBA AJIKEHOB. DJICKTPOQUIBHBIN XapaKTep peakiuii, CKIIOHHOCTh

K  peaknusiM TPHUCOEIWHEHHs, OKHCIeHHs, monmuMepm3anud. [IpaBmno MapkoBHUKOBA W €ro
JJIEKTPOHHOE O0OCHOBaHME. Peaknuyu TrallOreHUpOBaHUS, THUAPOTAIOTCHUPOBAHUS, TUIpATaIUH,
ruapupoBanusi. MexanusMm Ag-peakiuil. [loHstue o peakuusax nonuMmepusanuu. ['opeHHe aliKeHOB.
Peakumn okucneHuss B MSTKHX W JKECTKHX YycioBusax. Peakuus Barmepa u ee 3HaueHwe ais
oOHapy)XKeHHS HENPeAeTbHBIX YTIIEBOIOPOIOB, MTOTYIEHUS TITUKOJIEH.

IlpuMeHeHHe M CHOCOOBI MOJIy4YeHUsI aJKeHOB. VICIOnp30BaHWE BBICOKOH PEaKIIMOHHOM
CIIOCOOHOCTH aJKEHOB B XHMHUYECKON NPOMBINUIEHHOCTH. [IpuMeHeHHne STHIIeHa ¥ TPOIHIICHA.
[TpompblnieHHbIe cITOCOOBI TOTYYEHUs ANKEHOB. Peakiuu NerupupoBaHusl U KPEKUHTa aJKEHOB.
JlaGopaTopHsbie criocoObl MOTYUYEeHUS aJIKEHOB.

Ankanuensl. [loHATHE ¥ KIacCHU(UKAIMS JMEHOBBIX YIJIEBOJOPOJOB II0 B3aHMHOMY
PACTONIOKEHHIO KPATHBIX CBs3ed B Mosiekyse. OcoOEHHOCTH 3NEKTPOHHOTO M MPOCTPAHCTBEHHOTO
CTPOEHHS COTPSDKEHHBIX MUeHOB. [loHATHE O T-3reKTpoHHOM cucteMe. HoMeHkaTypa JMeHOBBIX
yrieBonopooB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB CONPSDKEHHBIX TUEHOB KakK CIEICTBHE HX
DJIEKTPOHHOTO cTpoeHms. Peaknmm 1,4-mpucoemuuenus. Ilommmepnsarus aueHoB. CIOCOOBI
TTOJTY9ICHHS TUCHOBEBIX yTiIeBoA0poi0B: paboTel C.B.JIebenena, nernapupoBaHue aIKaHOB.



OcHOBHBIE NOHATHSA XHMHHM BBICOKOMOJIEKYJISIDHBIX COeINHEHN (Ha mMpuUMepe NMPOIYKTOB
NOJIMMEPU3ALUM AJIKEHOB, AJIKaJAHEeHOB M MX TajJoreHNpou3BOAHBIX). MoHOMeEp, monumep,
peakuus NOJUMEpHU3allui, CTENEeHb MONMMEPHU3alUH, CTPYKTypHOE 3BEHO. THIBI MOIMMEPHBIX
LEeNel: JMHEHHble, pa3BeTBICHHbIC, CHIUTHIE. [IOHATHE O CcTepeoperyssipHBIX IOJUMEpax.
[lonmuMmepsl TepMoOIUTAaCTUYHBIE U TepMOpeakTHUBHBIE. [IpeacraBieHne o IUlacTMaccax M
anactomepax. IlonMaTuieH BBICOKOTO M HHU3KOTO [aBJICHHUs, €ro CBOWCTBA W IIPUMEHEHHE.
Karamuzatopst  Llurnepa-Harra.  [lomumponumneH, ero  NpUMEHEHHE UM CBOMCTBaA.
lNanorenconepkamme mnoiauMepbl: TeaoH, mnonuBuHWIXJIopun. Kaydyku HartypanpHbBIE U
cuareTnyeckue. Comonumeps! (OyTaAMEHCTUPONBHBINA KaydyK). Bynkanuzanus xaydyka, pe3uHa u
300HUT.

Hemoncmpavyuu

Mopenu MoJeKynl CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB aJKEHOB M aJIKaJMEHOB.

Komnexknusa «Kayuyk u pesuHay.

Henonumepusanus kayuyka. CrylieHue MIEUYHOIO COKa KaydyKOHOCOB (MOJIo4ast, OlyBaHIHUKOB,
¢ukyca).

Jlabopamopnuie onvimut

OOHapy>keHHe HeTpeIeNIbHBIX COCMHEHHH B KEPOCHHE, CKUTIHIApe.

O3zHakoMJIeHHE ¢ 00pa3laMH TIOJIUATHIICHA U TTOJTUIPOITHIICHA.

Pacnio3naBanue 00pasLoB aNKaHOB U aJIKEHOB.

Ilpakmuueckue 3anamusn

[Tonyuenue 3TuiieHa AeruipaTalluei 3STUIIOBOTO CIIUPTA.

BzaumogpeiictBue sTmiieHa ¢ OpOMHOM BOMOH, pacTBOpOM IepMmaHraHatra kamusi. CpaBHEHHe

TUTaMEHH ATUJICHA C TUIAMEHEM TIpeIeNIbHBIX YIIIeBOIOPOIOB (MeTaHa,

MPOTIaH-0yTaHOBOW CMECH).

1.4. Ayemunenossvie y21e6000p0o0bl

I'oMoJiornyeckunii psii ATKMHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE alleTUIICHA
W JIpYTUX aiuKuHOB. [oMonormueckwii psn W oOmas ¢opMmyna ankuHOB. HomeHkaTypa
allCTUIICHOBBIX YITIEBOAOPONOB. M30MepHsa MeXKKIaccoBas, YTIEPOMHOIO CKEJleTa, IOJIOKEHUS
KpaTHOH CBSI3H.

XuMHYeCKHe CBOICTBA U MpUMeHeHNe aTKHMHOB. OCOOCHHOCTH pEeaKIMii MPUCOCTUHEHHUS 110
TpOMHOM  yraepon-yrieponHod  cBs3u. Peakums  Kyuepoma. IlpaBuno  MapkoBHUKOBa
MIPUMEHUTENBHO K aneTuieHaM. [1oaBMKHOCTh aToMa BOJ0poJia (KHCIOTHBIE CBOMCTBA aJIKHUHOB).
Oxncnenne ankuHOB. Peaknus 3enuHckoro. IIpuMeHeHME aNETHIEHOBBIX —YIIEBOJOPOAOB.
ITonmBHUHMITALIETAT.

MMoay4yenne ankunoB. [lonydeHue aneTnieHa MIPOIM30M METaHA M KAPOUJIHBIM METOJIOM.

Hemoncmpayuu

Mopenu MOJIEKyYJIBI alleTUIIEHA U IPYTHX aJIKHHOB.

[Nony4yenue anernieHa U3 KapOHIa KajblHs, O3HAKOMJIEHHE C (DU3NYECKUMHU U XUMUYECKHUMHU
CBOWCTBaMH allETUICHA: PACTBOPUMOCTBIO B BOZE, TOPEHHEM, B3aUMOJCHCTBIEM ¢ OPOMHOM BOZOM,
pacTBOpoM nepmaHranata kKaius, consimMu meau (1) u cepedpa.

Jlabopamopnutii onvim

M3roroBiieHue Mozeneil MoJIeKyJ1 alIKHHOB, UX U30MEPOB.

1.5. Apomamuueckue yene6000poosi

TI'omoJstornyeckuii psax apeHoB. beH3on Kak IpeIcTaBUTENb apeHOB. Pa3BruTre npecTaBieHui o
ctpoeHun OeH3oia. CoOBpeMEHHbIE IPEACTAaBICHUS OO0 DBIEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoeHun OeHzona. OOpa3oBaHHWE apoOMaTHYECKOM 7-cucTeMbl. [ omomorm OeH3osa, HX
HOMEHKaTypa, obmas ¢opmyna. HomeHkiaTypa ansi TU3aMENICHHBIX IPOM3BOJHBIX OEH30Ia:
opmo-, Mema-, napa-pacroyiokeHre 3amecturene. Gusnueckrue CBOMCTBa apeHOB.

Xumuyeckue cBoiicTBa apeHoB. [IpuMepbl peakuuii >IeKTPOPHUIBHOTO 3aMELICHHUS:
raJIOTCHUPOBaHMs,  ankwiMpoBanus  (karanmzaropsl — @punens-Kpadrca),  HHUTpOBaHUs,
cynbdupoBaHus. Peaknuy ruapupoBaHus M NpUCOEAMHEHHA XJopa K OeHzonmy. OcobeHHOCTH
XMMUYECKHUX CBOMCTB roMoJyioroB OeH3o0ja. B3aumMHOe BIUsiHME aTOMOB Ha NMPHMEPE TOMOJIOTOB
apeHoB. OpHeHTaIHs B peakIusx dMeKTpodmibHoro 3amenieHus. Opuentantsl [ u Il pona.

IIpumeHenne u mosydeHne apeHoB. [IpupoHble HCTOUHUKN apOMaTHYECKUX YIJIEBOAOPOJOB.
Apomatnzanus aJKaHOB U HUKJIOATKAHOB. AJIKHIIMPOBaHUE OEH30a.

Hemoncmpavyuu



[apocTepxHEBBIE 1 00bEMHBIE MOAEITH MOJIEKYJNI O€H30J1a U €0 roMoJIoroB. Pa3nenenne cmecn

OCH30JI-BOZla C TIOMOLIBIO JAETHUTENbHOW BOPOHKH. PacTBopsomas cnocoOHOCTh OeH3ona

(9KCTpakKuusi OPraHMYeCKUX W HEOPraHUYECKUX BEIECTB OCH30JI0M M3 BOJHOTO pacTBOpa Hoja,

KpacHuTeNel; pacTBOpeHrne B OeH30Je Be-IIeCTB, TPYIHOPACTBOPUMEIX B BoJe (cephl, OeH30iHON

KHCJIOTHI).

T'openne Gensorna.

OtHomeHne 6eH301a K OpPOMHOM BOZie, pacTBOpPY IlepMaHraHaTta Kajiusl.

[Mony4enue HUTpOOEH30MIA.

OzHakoMmIIeHHE ¢ PU3NIECKUMH CBOMCTBAMH apOMAaTHIECKHUX YTIIEBOJOPOAOB C UCTIOIH30BAHHEM
pactBoputens «ConbBeHT». M3roroBneHne ¥ HCHONB30BaHHE NpocTeimero mnpudopa A
xpomarorpaduu.

[lomyuenue GeH30na MekapOOKCHIMPOBaHWEM OEH30MHON KHCIOTHL. [lomydeHmne m paccrioeHue
SMyNnbcuU OeHzona ¢ Boxoi. OTHomeHHe OeH307a K OpOMHOW BOAE M pacTBOpPY MepMaHTaHaTa
KaJusl.

1.6. IIpupoousie ucmouHuKu y2nes000po0os

He¢gTs. Haxoxnmenme B mpupone, coctaB U (usmueckue cBoicTBa He(pTH. TOMIMBHO-
sHepreTHueckoe 3HadeHue Hedru. [lpombinuieHHas nepepabotka HedTH. Pektndukanus nedry,
OCHOBHBIC (DpaKIUy ee pa3AelieHus], HX UCIIOIb30BaHue. BropudHas nepepaboTka HeQTEPOyKTOB.
Pextudukanus ma3zyrta npu yMeHbIICHHOM JaBiieHHH. KpeknHT HedTenpoayKToB. Paznnynbie BUIbI
kpekunra, paborel B.I'.lllyxosa. M3omepmsamus ankaHoB. AJKIIUPOBAaHHE HEIPeIeTbHBIX
YIICBOOPOIOB. Pudopmunr HedrenpomykToB. KauecTBo aBTOMOOMIEHOTO TOILUMBa. OKTaHOBOE
YHCIIO.

IIpuponnblii 1 monyTHbIH HedTAHON raspl. CpaBHEHHE COCTaBa MPUPOAHOTO U IMOIMYTHOTO
ra3oB, UX MPaKTHYECKOE UCIOIB30BaHHE.

Kamennblii yroab. OCHOBHBIE HallpaBlIEeHUs HCIIOJIb30BaHUSA KaMeHHoro yris. KokxcoBaHue
KaMEHHOTO YTJIsl, Ba)KHEHIIHE TIPOMYKTHI 3TOTO TIpoIlecca: KOKC, KaMEHHOYTOJIbHAs CMOJIa,
HajcMmonbHas Bojaa. CoenuHeHHs, BBIAENAEMblE W3 KaMEHHOYTONbHOM cMoibl. IIpomykThl,
MOJTyJaeMbIe U3 HaJICMOJIEHOM BOJIBI.

DKOJIOTHYECKHE acTeKTHI T0ObIUH, TepepadOTKA 1 MCIIOIB30BaHUS TOPIOYNX NCKOTIAEMBIX.

Hemoncmpayuu

Komnexuus «IIpupoiHpie HCTOYHUKH YTIEBOIOPOIOBY.

CpaBHeHHe MTPOIECCOB FOpeHHs He()TH U MIPUPOTHOTO ra3a.

O0pa3oBanue He(ITAHOM MJICHKHM HA TIOBEPXHOCTU BOJIBI.

Karanutnyeckuii kpekuHT rapaduna (MM KepoCchHa).

Jlabopamopnvie onvimot

OnpeeneHre HATUYHS HETPeeNIbHBIX YIIIEeBOIOPOJIOB B OEH3WHE U KepocuHe. PacTBopuMoCTb

pa3iIuuHBIX HePTENpOoyKTOB (OEH3MHA, KEpOCHHA, AU3EILHOTO TOIUIMBA, Ba3ellnHA, MapaduHa)

ApYT B ApyTe.

1.7. T'uopoxcunvhvie coeouneHust

Crpoenne u knaccupuranusi cnuproB. Kimaccudukanuss cnupToB M0 TUIY YTIIEBOJOPOAHOTO
paauKana, YuClly THAPOKCUIBHBIX T'PYMIl U TUITy aTOMa YTIIepoja, CBA3aHHOTO C THIPOKCHUIBHON
rpynmnoi. DJEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHME THUAPOKCWIBHON Trpynnsl. Brnusxue
CTPOCHHUSI CHHUPTOB Ha HX (U3IMUECKHME CBOMCTBA. MEXMOJEKYJsIpHAs BOJOPOIHAs CBS3b.
I'omonmorngeckuii psijt MpeeNbHBIX OJTHOATOMHBIX CITUPTOB. MI30Mepust 1 HOMEHKIIATypa ajJKaHOJIOB,
ux obOmas ¢popmyna.

XUMHYeCKHe CBOMCTBA aJKaHOJOB. PeakimoHHAs CIOCOOHOCTHh MPEAENBHBIX OJHOATOMHBIX
cnupToB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKHX U HEOPTaHWYECKUX COeTUHEHUH,
cogepxkamx OH-rpymmy: Kucnor, ocHOBaHMH, aM(OTEPHBIX COEAMHEHHMH (BOABI, CIHUPTOB).
Peakuuu, noaTBEpKAAONIME KUCIOTHBIE CBOMCTBA COMPTOB. Peakiuu 3aMeleHus] THAPOKCUIHLHOMN
rpynmnel. MexXMoNeKymsipHasi AeTuApaTanys CHHPTOB, YCIOBUS 00pa3oBaHUS MPOCTHIX 3(PHPOB.
CroxHbIe 3QHUPBI HEOPrAHUYECKUX U OPraHMYECKHX KUCIIOT, peakuuu 3repudukanun. OKUcIeHne 1
OKHCIIMTEJIbHOE ICTHAPUPOBAHNE CIIUPTOB.

Cnoco0bl nosy4yeHusl CHUPTOB. | MAPOTN3 raoreHankaHoB. | napaTanus alKeHOB, YCIOBUS ee
npoBeneHus. BoccranoBiieHre KapOOHMIIBHBIX COSIMHEHHM.

OTtnenbHble NpeACTABUTEIH AJKAHOJOB. MeTaHON, €ro NPOMBIIUIEHHOE IOJydYeHHE |
MpUMEHEHNE B POMBIIUIEHHOCTH. bronornueckoe aeiictBue Meranona. Crenuduyeckue crocoObl
MOJTyYEHUS 3TUIOBOTO cipTa. PU3NOIOTHYECKOe IEHCTBIE ITaHOMA.



MHoroatomHubie cniupThl. M30Mepus 1 HOMEHKIIAaTypa MpeACTaBUTENeH ABYX- U TPEX- aTOMHBIX
cnupToB. OCOOEHHOCTH XUMHUYECKHMX CBOMCTB MHOIOAQTOMHBIX CIHPTOB, MX KaueCTBEHHOE
obHapyxenre. OTAeNbHbIC MPEICTABUTENN: STHICHIIINKOINb, TIHLEPUH, CIOCOOBl MX MOJTY4eHUS,
IIPAKTUYECKOE IPUMEHEHHUE.

@eHos1. DJEKTPOHHOE U IPOCTPAHCTBEHHOE cTpoeHHe (eHona. BsanmHoe BimsAHue
apOMAaTHUYECKOTrO KOJIbIIA U TUAPOKCHUIIBHON TPYIIIIbL.

XuMudeckre cBOWCTBa (heHoNa KakK (PYHKIHS €ro XHMHYECKOTO CTpoeHHs. bpommpoBa-Hue
(eHoNa (KkauecTBEHHAs! peakiys), HUTpOBaHUE (MMKPUHOBAsK KUCIIOTa, €€ CBOWCTBA U MIPUMEHEHNE).
O6paszoBaHue OKpalIeHHBIX KOMITIEKcOB ¢ noHoM Fe3+. Ilpumenenue ¢genona. [lomyuenne denona
B IIPOMBIIUIEHHOCTH.

Hemoncmpayuu

Mopenu MoJIeKyJI CIIUPTOB U (PEHOJIOB.

PacTBOpHMOCTH B BOJE aJKaHOJIOB, STHJICHIIIUKONS, IUIeprHa, Genona. CpaBHEHHE CKOPOCTH

B3aMMOJICHCTBHS HATPUS C STAHOJIOM, IPOIIAHOJIOM-2, 2-METHII-IIPOTIAHOJIIOM-2, TITHIEPUHOM.

[Tony4eHnue 6pomMdTaHa U3 STAHOIIA.

BritecHenune denona u3 ¢eHonsATa HaTPUS YTOJIBHON KUCIOTOM.

Peaxnust penona c popmansaerumgom.

KavecTBeHHbIe peakiuy Ha QeHoI.

3aBHCUMOCTH PacTBOPUMOCTH (peHoJIa B BOJE OT TEMIIEPATYPHI.

BsaumogpeiictBue heHOMa C paCTBOPOM IIIETOYH.

PacrioznaBanme pacTBopoB (eHONsATAa HATpusi W KapOoHaTa HaTpus (0apOOTaX BBIIBIXAEMOTO
BO3/yXa WU IEHCTBUE CUIILHON KUCIIOTHI).

Pacnio3naBaHue BOIHBIX PacTBOPOB (eHOJNA U TTIULIEPHHA.

Jlabopamopnsie onvimut

Pextudukanus cMecu 3TaHON-BOJA.

OOHapy>xeHHe BOJIbI B a3€0TPONHON CMECH BOZBI M 3TUIOBOIO CIIHPTA.

Ilpakmuueckue 3anamusn

W3yyeHne pacTBOPUMOCTH CITUPTOB B BOJE.

OxuclieHre CIUPTOB Pa3IUIHOTO CTPOCHUS] XPOMOBOH CMECHIO.

[Monyuenue quatuinosoro 3¢upa. [lonyuenne riuiepaTa MeIu.

1.8. Anvoecuovl u kemonsi

T'omosornyeckune psiibl ajabaeruaoB U KeToHOB. [loHATHE 0 KapOOHWIBLHBIX COCJIWHEHU-SIX.
DJIeKTPOHHOE CTpOEeHHE KapOOHWIbHOM Tpynnbl. M3oMmepuss W HOMEHKJIAaTypa ajbleruAoB H
KeTOHOB. Du3nUecKre CBOUCTBA KAPOOHUIILHBIX COCTUHEHUM,

XuUMHYeCKHe CBOICTBA ajJbIerua0B M KeTOHOB. PeakimoHHas crocoOHOCTh KapOOHHIBHBIX
coeAMHeHUH. Peakuy OKHMCICHUS albIEeTHIOB, KaUeCTBEHHBIC PEAKIUH Ha AIBJCTHUAHYIO TPYIILY.
Peakuuu nonmukonieHcauu: o0pa3oBanue GeHoa0()opMabIeTHIHBIX CMOI.

IIpuMeHeHne ¥ ToOJyYeHHEe KapOOHWIBLHBIX coeduHeHWil. [IpuMeHeHHe anbJeruIoB |
KETOHOB B OBITY W TPOMBIIUICHHOCTH. AJBAETHIBl M KETOHbI B mpupoae (ddupHble Macna,
¢epomoHnsl). IlonyueHne kapOOHUIBHBIX COETUHEHUI OKUCICHUEM CIIMPTOB, THApAaTAaLMel alKHHOB,
OKHCJICHUEM YTII1eBO0poJ0B. OTAenbHble MPEICTABUTENH albJeTHA0B U KETOHOB, CIIEHU(pHIECKHE
CIOCOOBI MX MOJTyYEeHHUsI 1 CBOWCTBA.

Hemoncmpayuu

[apocTepx)HEBbIe 1 OOBEMHBIE MOJIENIM MOJIEKYJT alIbIETHI0B U KETOHOB.

[Mony4yeHne yKCyCHOTO allbIeru/ia, OKUCICHNE 3TaHOJIA XPOMOBOM CMECKHIO.

KauecTBeHHbIE peakiny Ha ajbACTHIHYIO TPYIIILY.

Jlabopamopnvie onvimut

OKwuclIeHHEe dTaHOJIa B ATaHAIb PaCKaJICHHOW METHOM ITPOBOJIOKOM.

[ony4yenune penonodGopManbIaeruIHOTO MOJIUMEpA.

Pacnio3HaBaHue pacTBopa areToHa u hopMainHa.

Ilpakxmuueckue 3anamus

Wzyuenne BOCCTaHOBHMTENILHBIX CBOWCTB albJETHAOB: PEAKLUUsl «CepeOpSHOro 3epKajay,
BoccTaHoBieHue rujgpokcuna meau (11).

BsaumoneiictBue Gpopmanpaeruia ¢ ruApocyibhUTOM HATPUSI.

1.9. Kapbomnosbvie Kuciomsl u ux npou3eo0Hbsle
I'omouiornyecknii psin mnpeaeabHBIX OJHOOCHOBHBIX KAapOOHOBBLIX KuHCJIOT. [lonstue o
KapOOHOBBIX KHCIOTaX W WX KiaccH(pUKalus. DIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHUC



KapOOKCHIILHON TPyYIIIBL. [ OMOTOTHYECKHA Psii IPEeeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
WX HOMCEHKJIATypa ¥ u30oMepusi. MexXMOICKYISIPHBIC BOJOPOIHBIC CBSI3U KapOOKCHUIIBHBIX TPYIII, UX
BIIMSIHUE HA PU3NUECKHE CBOUCTBA KapOOHOBBIX KUCIIOT.

XuMHYeCKHe CBOiCTBAa KapOOHOBBIX KHCJIOT. Peaknny, WUTIOCTPHPYIOMNE KHCIOTHBIC
CBOWCTBA W WX CpaBHEHHE CO CBOWCTBAaMH HeopraHmdeckmx kucioT. (OOpa3oBaHue
(hYHKITMOHAIBHBIX TPOU3BOAHBIX KapOOHOBBIX KHUCIOT. Peakumu stepudukanuu. AHTHUAPUIBI
KapOOHOBBIX KHCIIOT, UX MOJIYYCHHUE U IPUMEHEHHUE,

Cnoco0bl mojiyyeHusi KapOOHOBBIX KHCJI0T. OTAeNbHbIE MPEICTABUTENN M MX 3HAYEHHUE.
O6mue crnocoObl MONYyYeHUs: OKHCICHUE allKaHOB, aJKEHOB, MEPBUYHBIX CIHPTOB, albJIETHAOB.
Baxneiimme mnpencraButenn KapOOHOBBIX KHCIIOT, WX OHOJOTHYECKash pOIb, CIEUu(pUIeCKHue
CHOCOOBI TIOMYYCHMS, CBOHCTBA M TIPUMCHCHHE MYPaBBHHOHM, YKCYCHOW, NaJIbMUTHHOBOH U
CTE€apHHOBOM; aKpUJIOBOM MU METAaKpWJIOBOM; OJIEMHOBOM, JUHOJIEBON M JIMHOJICHOBOM; IIaBEJIEBOM;
OCH30IHOI KHCIIOT.

Caoxuble 3¢upsbl. CTpoeHHE W HOMEHKIIATypa CIIOKHBIX 3(UPOB, MEXKKIACCOBasT U30MEPHS C
KapOOHOBBIMU KucioTaMH. CrocoObl TONydeHHs CIOXHBIX 3¢HupoB. OOpaTUMOCTh peakuuu
stepudukanui W (aKTOphl, BIUSAIONIMEG HA CMelleHue paBHOBecHs. OOpa3oBaHUE CIIOXKHBIX
o dupoB. [lommstunentepedranar. JlaBcaH kak TpeACTaBUTENb CHHTETHYECKUX BOJIOKOH.
XVMMUYECKHE CBOMCTBA U IPUMEHEHHE CIIOKHBIX d(DUPOB.

Kupsi. Kuper kak croxsbie dhupsl rumnepruHa. KapOoHOBBIE KHCIOTHI, BXOJSIINE B COCTaB
XKUPOB. 3aBUCHUMOCTh KOHCHCTEHIIMH >KMPOB OT HMX COCTaBa. XHMMHYECKHE CBOMCTBAa JKHUPOB:
THUAPOIN3, OMBUIEHUE, THAPUPOBaHKEe. bromornyeckas poib KUPOB, UX UCIOIb-30BaHUE B OBITY U
MIPOMBIIIIIEHHOCTH.

Couu kapOoHOBBIX KHCJIOT. Mbu1a. CrIocoObI MOTyYeHHUs COJel: B3aMMOIeHCTBIE KapOOHOBBIX
KHCIIOT C MeETaJUlaMH, OCHOBHBIMH OKCHIAMH, OCHOBaHUSMH, COJSIMH;, IIEIIOYHON THUAPOIU3
CJIOHBIX 3(pupoB. XMMHUYECKHE CBOMCTBA COJIE KapOOHOBBIX KHCIIOT: THAPOIHN3, PEAKITHHHOHHOTO
oOMena. Mpla, CyIIHOCTH Mowomero aAelcTBus. OTHOLIGHWE MbUIAa K JHKECTKOW BOJE.
CunreTtnueckue morouue cpenctsa - CMC (aetepreHTsl), UX NPEeUMYIIecTBa U HEJOCTATKH.

Hemoncmpayuu

3HaKOMCTBO ¢ (PU3MUECKIMHU CBOHCTBAMH BaKHEHIIINX KAPOOHOBBIX KHUCIIOT.

Boszronka 6eH301HOM KHCIOTHI.

OTHoIIIeHHne Pa3InIHBIX KapOOHOBBIX KHCIIOT K BOJIE.

CpaBuenne pH BOJHBIX paCTBOPOB YKCYCHOU U COJITHON KHUCTIOT OJMHAKOBOM MOJISIPHOCTH.

[Mony4eHue MPHUATHO MaXHYILETrO CIOXKHOTO dPUpa.

OTHOIIIEHNE CIMBOYHOTO, MOACOJHEYHOI0, MAITMHHOTO Macesl M MaprapuHa K OpoMHON Boze U
pacTBOpy NepMaHTaHaTa KaJHs.

Jlabopamopnsie onvimut

BsaumogeiictBue pacTBOpa yKCYCHOM KHCIOTBI C MarHueM, OKCHIIOM ITMHKA, THJIPOKCHIOM
xenesa (III), pactBopom kapOoHaTa KaIus U cTeapaTa Kajwsl.

O3HakoMJIeHHE ¢ 00pa3laMH CIIOKHBIX 3(PHPOB.

OTHOIIIEHHE CII0XHBIX A3(PUPOB K BOJIE M OPTaHUYECKHUM BEIIECTBAM.

BriBenenwne KUPHOTO TMATHA ¢ TTOMOIIBIO CJI0XKHOTO Hpa.

PacTBOpUMOCTB )KMPOB B BOJIE M OPTaHUYECKUX PACTBOPUTEIAX.

CpaBHeHHE MOIOUIMX CBOMCTB xo3siicTBeHHOro Mbula U CMC B kecTKoM Bofe.

Ilpakxmuueckue 3anamus

PacTBOpHMOCTB pa3NMUHBIX KApOOHOBBIX KUCIIOT B Bojie. B3anMojielicTBie YKCyCHOW KHCIIOTHI C
Metaamiu. [lomyueHre n30aMmIoBoro 3upa yKCyCHOM KHCIOTHI.

CpaBHEeHHE CTENEHM HEHACBIIEHHOCTH TBEPAOTO M IKUAKOrO >KApoB. OMBUIEHHE XHUpa.
[lony4yenne MbITa W H3yYeHHE €ro CBOWCTB: MEHOOOpPA30BaHWS, PEAaKUUH HMOHHOIO OOMeEHa,
THIPOJIN3a, BBIACTICHHS CBOOOAHBIX KUPHBIX KUCIIOT.

1.10. Yenesoown

Ilonsitue 00 yruesogax. Kiaccudukaumsi yrieBonoB. MOHO-, IU- W TOJIHCAXapHUIB,
MIPEeICTaBUTENN KaXKAOW TPYyNIbl yIIeBOJOB. buojormueckas poiib yrieBOJOB, X 3HaUY€HHE B
KHU3HH YeJOBEKa U OOILECTBA.

Momnocaxapuabl. CTpoeHHE U ONTHYECKas W30MEpHs MOHocaxapuaoB. Mx kmaccudukanms mo
YHCIy aTOMOB yIJIepoja M Npupone KapOoHwibHOU rpynmbl. @opmynsl Dumepa u Xeyopea st
M300pakeHMsI MOJIEKYJT MoHOcaxapuaoB. OTHeceHre MoHOcaxapuaoB K D- u L-pamy. Baxueiimme
MIPECTaBUTENN MOHO3.



I'moko3a, cTpoeHne ee MOJEKYIBI U (pu3ndeckue cBorcTBa. TayromMepus. XuMHUYECKHE CBOWCTBA
TJIIOKO3BI: PEaKIMH 10 albJeTHAHON Tpymme («cepeOpsSHOro 3epKajia», OKHCIEHHE a30THOM
KHCIIOTOM, ruapupoBaHue). Peakuuy TOKo3bl Kak MHOIOATOMHOIO CIHUpTa: B3aMMOJEHCTBHE
TITEOKO3BI ¢ TuApokcuaoM Menn (1) mpu koMHaTHOM TemrepaType ¥ HarpeBaHUH. Pa3nuyHble THTIBI
OpoxeHus (CIUPTOBOE, MOJIOYHOKKCIIOE). [ Tr0K03a B mpupoe. buonornueckas poib U IpUMEeHEHHE
MoKo3bl. DpPyKTO3a Kak W30Mep TIOKO3bl. CpaBHEHHE CTPOCHHS MOJIEKYJIBI UM XHMHUYECKHX
CBOWCTB IUIIOKO3bI U PPYKTO3bl. DpyKTO3a B IPUPOJIE U €€ OHONOTHIecKas polb.

[lento3sl. Pubo3a u nezokcuprb03a Kak mpeACcTaBUTENN allbAoneHTo3. CTpoeHre MOJIEKYII.

Jucaxapuapl. Ctpoenne mucaxapumoB. Croco0 cOwICHEHHs ITUKIIOB. BoccTaHaBnmmMBaromiue u
HEBOCCTAHABJIMBAIOIINE CBOMCTBA AMCAXapUAOB KaK CIEJICTBHE cowleHeHHus Iukia. CTpoeHue u
XMMHYECKHE CBOMCTBa caxaposbl. TexHOoJorndeckre OCHOBHI MPOM3BOJCTBA caxapo3bl. JlakToza u
MajbTO3a KaK H30MEpPHI Caxapo3bl.

Moaucaxapuapl. O0mee ctpoeHne nonrucaxapuaoB. CTpoeHHe MOJEKYIBI Kpaxmana, aMuiIo3a u
aMIIoNeKTHH. PU3NdecKre CBOWCTBA KpaxMala, ero HaX0XICHHE B IIPUPOJIe
u Onosormdeckass poib. [ nnkoreH. XuMHUYecKHe cBokicTBa Kpaxmaina. CTpoeHHE 3JIEMEHTapPHOTO
3BEHA LEJUTION03bl. BiHsHUEe CTpOSHHS MOJMMEPHOH 1enH Ha (pu3nYecKne U XUMUYEeCKHE CBOWCTBA
LEJUTION03bl. [ MApONM3 TemTrono3sl, 00pa3oBaHWE CIOXKHBIX S(PHUPOB C HEOPTAaHHYECKUMH H
OpPTaHUYECKUMH KHCIOTaMu. [ToHSITHE 00 MCKYCCTBEHHBIX BOJIOKHAX: AlleTaTHOM IIIEJIKE, BUCKO3E.
Haxoxnenne B mpupoje W OHMOIOTHYECKas POJb HEeIUTrono3bl. CpaBHEHHE CBOWCTB Kpaxmalla H
LIEJUTIOIO03bI.

Hemoncmpayuu

OO0pa31ibl YIIIeBOIOB U U3JICIIHN U3 HUX.

[lomyuenne caxapaTa KaimbIlUs W BBIIEICHHWE Caxapo3bl W3 pacTBOpa caxapara KaibIIHsl.

BzanmoeiicTBre TTIOKO3bI ¢ (PYKCUHCEPHUCTON KUCIIOTOM.

OTtHomeHne pacTBOpoB caxapo3bl M ManbTo3pl kK Cu(OH), mpm HarpeBanwmm.

OzHakoMiIeHHE ¢ (U3NYECKHIMH CBOWCTBAMHU Kpaxmaia W HeiuToio3bl. Habyxanue

[EJUTION036I ¥ KpaxMaja B BOJE.

[lomyuenne TpUHHUTpaTa  I[EJUTFOJIO3BI.

Komnnekuust BOIOKOH.

Jlabopamopnvie onvimot

OzHakoMiieHHEe C (U3NYECKHMH CBOWCTBAMHU TIIFOKO3bI (amTeyHas YIakoBKa, TaOJETKH).

KucnoTHslii THIpOIN3 caxapo3sbl.

3HaKOMCTBO € 00pa3lamMu OJIHCAXapPHIOB.

OOHapyxeHHe Kpaxmala ¢ IIOMOIIBI0 KAueCTBEHHOW peakuuum B Mene, xiebe, Horypre,
MapraprHe, MaKapOHHBIX U3/IENUAX, KPYyTIax.

IIpakmuueckue 3anamus

Peaknust «cepeOpsiHOTO 3epKana» TIIOKO3bl. B3amMopelcTBhe TIIOKO3BI C TUAPOKCHUIOM MENn
(IT) mpu pa3inMyYHBIX TEMIIEpaTypax.

JeiicTBe aMMHMa4yHOrO pacTBOpa OKCHJa cepedpa Ha caxaposy.

O6napy>keHue J1aKkTo3bl B MOJIOKe. JleiicTBrE ofja Ha KpaxMall.

1.11. Amunbsl, amutnoxuciomel, 6eaxku

Kaaccudukamus u nzomepusa amunoB. [lonstie o0 ammnax. IlepBuuHble, BTOpWYHBIE U
TpeTnyHble amMuHbl. Kiaccudukamus aMWHOB TO THITy YIJIEBOAOPOIAHOTO paavKaia W YHCITY
aMUHOTPYIIT B MOJIEKyJie. [ 'oMonornueckue paasl MpeneabHbIX anupaTHIeCKuX U apOMaTHIECKIX
aMHUHOB, U30MEPHS 1 HOMEHKJIATypa.

XumMHuYecKkrne CBOHMCTBA aMHMHOB. AMMHBI KaK OpPraHMYECKHE OCHOBAaHUS, UX CpaBHEHHE C
aMMHaKOM W JPYTMMH HEOPraHW4eCKMMH OCHOBaHMSIMH. CpaBHEHHE XHUMHUYECKHX CBOWCTB
anmnpaTHYECKUX W apoMaTthieckux amuHoB. OOpazoBaHuWEe aMHUIOB. AHWIMHOBBIE KpPAacHUTEIH.
[TonsTre o cuHTeTHYECKUX BOJIOKHAX. [TommamMuiel M HoIMaMHUIHBIE CHHTETHYECKHE BOJIOKHA.

IIpumeHenue u nmojsyyenue aMmuHoB. [lomydenne amunoB. Pab6oTer H.H.3unnna.

AMHUHOKHCAOTHI. [ToHsATHE 00 AMUHOKHCIIOTAX, UX KIACCH(HUKAIIUSI H CTPOCHHE.

OnTHueckas n3oMepus o-aMHHOKHCIOT. HoMeHKIaTypa aMHHOKHCIIOT. JIBOWCTBEHHOCTH KACIOTHO-
OCHOBHBIX CBOWCTB aMHHOKHCIIOT U €€ NpPUYMHBL. bunosispHele HOHBI. Peakiuy KOHJAEHCALWH.
[Nentuanas cBs3b. CHHTETHYECKHIE BOJIOKHA: KaIllpoH, dHaHT. Kinaccudukarus BonokoH. [Tonydenue
AMHHOKHCIIOT, UX IPUMEHEHHUE U Ononornyeckas QyHKIuUS.

Beaku. benku xak npupoanbie noauMepsl. llepBrdnas, BTOpUYHas, TpeTHYHAS M YeTBEPTUIHAS
CTPYKTYpBl OenkoB. DuOpwuisapHble M TI00YIsApHbIE Oenku. XMMHUYECKHE CBOWCTBA OEJKOB:
TOpeHue, ACHaTypalys, TUAPOIN3, KadecTBEHHbIE (I[BETHBIE) peakiuu. buomornyeckue (QpyHKIUN



OenkoB, UX 3HadeHUe. benkyu kak KoMIoHeHT muiiy. [Ipobnema GEeTKOBOrO TOJIOIAHUS U MYTH ee
peuieHusl.

Hemoncmpayuu

®dusnyeckre CBONCTBA METHJIAMUHA: arperaTHOE COCTOSIHUE, IIBET, 3amaX, OTHOIICHUE K BOJE.
Tl'openue metunamuHa.

BzaumopeiicTBue aHWIMHA U METHJIAMHUHA C BOJOUM U KUCIOTaMHU.

OkpalnBanyue TKaHEW aHWJIMHOBBIMU KPACUTEIISIMU.

Oo6napyxeHue pyHKIIMOHATHHBIX TPYII B MOJIEKYJIaX AMHHOKHUCIIOT.

Heitpanuzanus menouyn aMUHOKUCIOTOM.

Heitpanuzanus KUCIOTb aMUHOKHUCIOTOM.

PactBopenue u ocaxkaeHne 6eIKOB.

Jlabopamopuvie onvimot

N3rororyieHne mMapoCTePKHEBBIX U 00BEMHBIX MOJICIICH N30MEPHBIX AMHHOB.

PacTBopenme 0eiIKoB B BOAE M MX KOAryJISIHS.

OO0HapyxeHue Oeyika B KYPHHOM SIHIIE U MOJIOKE.

IIpakmuueckue 3anamusn

OO6pazoBanue couneii anmTuHa. bpoMupoBaHre aHUITUHA.

OO6pa3oBanue coseil TauiuHa. [loaydeHre MeaHOMN COJM TIIUIHA.

Henarypanus Oenka. [[BeTHbIC peakiuu OCIIKOB.

1.12. A3omcodepoicawyue cemepoyuriuieckue COeOUHeHUsl.

Hyxneunoewvie xuciomut

HyxnennoBble knca0Thl. HyknenHoBbIe KUCIOTHI Kak MPUPOIHbIE ToauMepsl. HykneoTunpl, ux
ctpoenue, npuMepsl. AT® u AI®D, ux B3auUMOIpEBpAIIEHHE U POJIb 3TOTO IMpoLecca B MPUPOJIE.
Honstne JHK u PHK. Ctpoenne JHK, ee nepBuunas u BropuuHas ctpykrypa. Padorsr ®@.Kpuxka u
H.Yorcona. KommnemeHTapHOCTh a30THCTHIX oOcHOBaHWid. Permmmkamus JIHK. Ocobennoctn
crpoenust PHK. Tunst PHK u ux Ouonornyeckue gpynkiun. [loHsTre 0 TpouyHOM Koze (KOAOHE).
buocunrtes Oenka B kuBoi KieTke. ['eHHas WHxkeHepus u OnorexHojorus. TpaHcreHHBIE (OPMBI
pacTeHui 1 5KUBOTHBIX.

Hemoncmpayuu

Mojienu MoJieKyJ1 BaXKHEUIITNX T€TEPOIUKIIOB.

Konnexnus reTreponuKiInIecKux COeTNHEHUM.

[elicTBre pacTBOpa NUPUIMHA HA UHAUKATOP.

B3aumopeiicTBuE NUPHUIIMHA C COISTHOM KUCIOTOM.

Mogens wMonekynel JIHK, pgemoHCTpanusi mNpHHIMINA KOMIZIEMEHTAPHOCTH — a30THCTBIX
OCHOBAHMM.

OO0pasip! MPOAYKTOB NMUTAHUS U3 TPAHCTEHHBIX (OPM pacTeHU M >KUBOTHBIX. JlekapcTBa u

npenaparsl, U3rOTOBJICHHBIE METOJJaMH TeHHON MHXCHEPUU H OMOTEXHOJIOTHH.

Jlabopamopnutii onvim

H3roToBieHne 0ObEMHBIX U [IAPOCTEPIKHEBBIX MOJIENIEH a30TUCTHIX T€TEPOLIUKIIOB.

1.13. Buonoz2uuecku akmueHnvle coOeOUHeHUsl

®epmenTsl. [lonsTHEe 0 PepMeHTax Kak 0 OMONOTMYECKUX KaTajau3aTopax OeJIKOBOW MPHUPOIbI.
OCOOEHHOCTH CTPOEHHsI M CBOWCTB B CPaBHEHUM C HEOPraHMYECKHMMH KaTalHu-3aTOpaMH.
Knaccudukanus depmerroB. OcoOEHHOCTH CTPOCHHUS M CBOWCTB ()EPMEHTOB: CEJICKTUBHOCTH M
3¢ GEKTUBHOCTh. 3aBHCUMOCTh aKTUBHOCTH ()epMEHTOB OT Temmeparypsl U pH cpenpl. 3HaueHue
(dhepMeHTOB B OMOJIOTHU U TIPUMEHEHHE B TIPOMBIIIICHHOCTH.

Buramunbl. [lonstue o ButamuHax. Mx knaccudukanus u obozHauenne. Hopma norpebienust

BUTAaMHUHOB. BogmopactBopumsle (Ha mnpumepe ButamuHoB C, rpymusl B mw P) m

JKUpopacTBopuMble (Ha mpumepe ButamuHOB A, D n E). ABUTaMUHO3bI, THLIEPBUTAMUHO3El U

THUIIOBUTAMUHO3bI, UX TPO(QUITAKTHKA.

T'opmonsl. [lonsTne o ropMoHax Kak OHOJOTMYECKH AKTHBHBIX BEIIECTBAX, BBIMOJIHSIOLIMX
SHJIOKPUHHYIO  PETYJSIUI0  JKU3HEACATENFHOCTH OpraHu3mMoB. Kiaccudukamnus TOPMOHOB:
CTEpPOUAbI, NPOU3BOAHBIE AMHUHOKHUCIIOT, IOJHUIENTHIHBIE W OENIKOBbIE TOPMOHBL OT/AENbHBIC
MPECTaBUTEIN: ICTPAIUOI, TECTOCTEPOH, MHCYIINH, aJIpeHAINH.

JlekapcTBa. IloHsTHe O JlekapcTBaX Kak XHMMHOTEpaneBTHYECKMX npenaparax. Kparkue
UCTOPUYECKHE CBEIECHHUS O BO3HMKHOBEHMH M DPAa3BUTHUM XMMUOTEpanmuu. I'pynmel JeKapcTB:
cynbdaMuapl (CTpenTouna), aHTHOMOTUKY (MIEHULWIUIMH), aHTUITUPETHKH (aCIIUpUH), aHAJIbIECTHKN
(ananprun). MexaHu3M JEUCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB, CTPOECHUE MOJIEKYI,



MMPOTHO3MPOBAHNUE CBOMCTB HAa OCHOBE aHallM3a XUMHYECKOTO CTPOCHHS. AHTHOMOTHKH, HX
KiIaccuuKaIys Mo CTPOCHUIO, THUITY W CIIEKTPY NEHCTBUA. be3omacHple CocoObl NMPUMEHEHWS,
JIEKapCTBEHHBIE (DOPMEI.

Hemoncmpayuu

CpaBaenne ckopoctu pazioxenus H.O, nox neiictBuem ¢epmeHTa Katanasbl © HEOPTaHHYECKUX
karanuzatopoB: KI, FeCls, MnO..

OO6pa3Iiel BATAMHUHHBIX TIPEIIapaToB.

[TonuBUTaMUHEL.

Wnmroctpanum Gotorpaduii KUBOTHBIX C pa3IHIHBIMA (DOpPMaMHU aBUTaMHUHO30B.

[Tnakat c n300pakxeHUEM CTPYKTYPHBIX (DOPMYJ 3CTpanoia, TECTOCTEPOHa, apeHaHA.

BzanmopeiicTBue anpenanmna ¢ pactBopom FeCls.

BenkoBas mpupoa nHCyIHHA (BETHAS peaKkyst Ha OeTKN).

[TmakaTs! wiwm KomorpaMMel ¢ GopMyJIaMy aMuIa CyIb(paHUIOBON KACIOTHI, TUTUAPO-POTHEBON
U JOXHOH JAUTHAPOQONHNEBONH KHCIOT, OCH3WINCHHLUWUINHA, TeTpauukinHa, IedoTakcuMma,
acIypuHa.

Jlabopamopmuvie onvimot

HcnpiTanue pacTBOPUMOCTH aJjpeHaINHA B BOJIE U COJITHOM KHCIIOTE.

OO0HapyxeHHe acliiprHA B TOTOBOM JIEKapCTBEHHOU (hopMme.

IIpakmuueckue 3anamus

OOHapy>keHre BUTaMHHa A B TocoiHeYHOM Macie. OOHapykeHue BuTamuHa C B s107104HOM
coke. Ompenenenre BUTaMrHA D B pBIOBEM JKHPE WM KYPHHOM JKETKE.

HelictBue amMmiio3sl CIIOHBI Ha Kpaxmai. [lelicTBue JAeruaporeHasbl Ha METUJICHOBBIA CHUHUM.
[elicTBue KaTana3bl HA NEPOKCUI BOIOPOLA.

AHanmu3 JNEeKapCTBEHHBIX TIPENaparoB, TMPOW3BOJHBIX  CAJHIMIOBONH KHCIOTHL. AHAIU3
JIEKapCTBEHHBIX NPENapaToB, MPON3BOAHBIX /-aMUHO(EHOIA.

2. OOmas 1 HeOpraHMIECKas XUMUS

2.1. Xumus - Hayka o eeujecmeax

CocraB BewiecTBa. XuMu4eckue 31eMeHTbl. CriocoObl CYIIECTBOBAHUS XUMUYIECKHUX JIEMEHTOB:
aTOMBI, TIPOCTHIE U CIIOKHBIE BEIleCTBAa. BellecTBa MOCTOSIHHOTO M MEPEMEHHOTO COCTaBa. 3aKOH
MIOCTOSHCTBA COCTaBa BEIIECTB. BemiecTBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHMS.
CrniocoObl 0TOOpaskeHHs MOJIEKYJ: MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYIIbI; IIAPOCTEPKHEBBIE U
MaciTaOHble mpocTpancTBeHHble (CTroapTa-bpurieda) Moaeny MoJIeKyII.

H3mepenue BemecTBa. Macca aTOMOB U MOJIEKYJ. ATOMHAasl €AMHUIA Macchl. OTHOCUTENbHBIE
aTOMHAas U MOJIeKyJsipHas Macchl. KonnyecTBO BelecTBa M €AMHULIBI €70 U3MEPEHHS: MOJIb, MMOJIb,
KkMmoJib. Yucno ABoraapo. MonsipHas Macca.

ArperaTHble COCTOSIHUSI BellecTBa. TBepaoe (KpUCTaUIM4ecKoe W aMopdHOe), KHIKOe U

ra3oo0pa3Hoe arperaTHble COCTOSIHUS BEeLIECTBA. 3aKOH ABOTaJpo U ero cienctsus. MomsipHbIit

00beM BEHIECTB B Ta3000pa3HOM cocTOsHUH. OOBeIMHEHHBIH Ta30BBIH 3aKOH M ypaBHEHHE

Menneneena-Knaneiipona.

CMmecn BemecTB. Pasnuunsa Mexay cMecIMU M XUMHUYECKUMHU COeAMHEHUIMHU. MaccoBast
U 00beMHast JJ0JIM KOMIIOHEHTOB CMECH.

Hemoncmpayuu

OnpITH, WUTIOCTPUPYIOIINE 3aKOH COXpaHEHHWS Macchl BemecTB. HaGop mopgeneit aTomMoB u

MOJIEKYIL.

HekoTopsle BemecTBa KOJINYECTBOM B 1 MOJIb.

Mopens MonsipHOro 00beMa ra3os.

IIpakmuueckue 3anamus

N3roroBnenne Mmoaeneil MOJIEKyl HEKOTOPBIX OPraHNYECKUX U HEOPraHUUYECKUX BELIECTB.

Ounctka BenecTB GUIBTPOBAHUEM M AUCTHIUISIIKEH. OUnCTKa BEIIECTB MepeKpUCTAIIIH3anneH.
2.2. Cmpoenue amoma

AtoM - cioxkHasg vacTuna. JlokazaTenbCTBa CIIOKHOCTH CTPOEHUS aTOMa: KaTOAHbIE U
PEHTICHOBCKHE JIy4H, (HoToddeKT, painoakTUBHOCTD, SIEKTPOIIHU3.

[Inanerapnas monmens artoma D.Pesepdopma. Crpoenme aroma mo H.bopy. CoBpemeHHble
MIPECTaBIEHUS O CTPOEHUH aToMa. KopITyCKyIsIpHO-BOTHOBOM Jyaan3M YacTHI MUKPOMHUpA.

CoctaB atoMHoOro sapa. HykioOHBI: TPOTOHBI W HEHTPOHBI. M30TONMBI W HYKIHIBL

Y cTouuBOCTE SAED.



JJiIeKTpPOHHAs1 000;104Ka aTOMOB. [ToHsATHE 00 >NIEKTPOHHON OPOUTAIH U 3JIEKTPOHHOM O0JIaKe.
KBanToBble umcia: rnaBHoe, opOuTanIbHOE (MOOOYHOE), MATHUTHOE M CIMHOBOE. Pacmpenenenue
JNIEKTPOHOB IO DHEPTeTUYECKUM YPOBHSAM, TOAYPOBHSIM U OpOWUTAIIM B COOTBETCTBHH C
MPUHLIMIIOM HaWMEHbIIeH sHepruu, npuHiunoM Ilaynm u npaBuiaom ['yHaa. OnekTpoHHBIE
KOH(UTYpaluy aTOMOB XMMUYECKUX JIEMEHTOB.

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX JIEMEHTOB.

DeKkTpoHHas KiacCu(UKAIUS XUMHUSCKHUX JIEMEHTOB: S-, P-, d-, f-amemMeHThI.

Hemoncmpavyuu

dotorddexr.

Mopenu opoutaneid pa3TuuHON GOPMBL

Jlabopamopmubwiii onvim

HaGmonenne criekTpoB HCITyCKaHWS W TIOTJIOMIEHUS COENWHEHUH XMUMHYECKHUX DIIEMEH-TOB C
MTOMOIIBIO CTIEKTPOCKOIA.

2.3. Hlepuoouueckuii 3axon u Ilepuoouneckas cucmema xumuueckux snemenmos J{. 1. Menoeneesa

OTKpbITHE TIEPUOAUYECKOr0 3aKoHa. [IpennoceUiku: HakoruieHHe (aKTOJIOrHYECKOTO
Matepuana, pabotel mnpeamectBeHHukoB (M.  B. JleOepeiinepa, A. DO. I[lankyprya,
Jx.A.Hetonennca, JLEO.Meitepa), cbe3n xumukoB B Kaprncpys, JIHYHOCTHBIE KadecTBa
O .Menneneesa. Otkpritue 1.11.Menneneesbim Ilepuoanueckoro 3aKoHa.

Ilepuonnyeckuii 3akoH U cTpoeHue atoma. M3otonsl. CoBpeMeHHOE MOHSATHE XUMUYECKOrO
aneMeHTa. 3akoHOMepHOcTh |.Mosnu. CoBpemenHas ¢opmynnpoBka llepuomudeckoro 3akoHa.
ITepuoanueckas cucrema U ctpoeHue atroma. @U3NUECKU CMBICI HOPAIKOBOTO HOMEpa 3JIEMEHTOB,
HOMEpPOB Ipynnbl U nepuoga. Ilepuonnyeckoe W3MEHEHUE CBOKCTB 3JIEMEHTOB: paguyca aToMa;
SHEPruM HOHU3AIMH; SJIEKTPOOTPUIATEIBHOCTH. [IpHUMHBI H3MEHEHUS METAUIMYECKUX U
HEMETAIUTMYECKAX CBOWCTB DJIEMEHTOB B TPYyMIax M IEpPUOJaX, B TOM 4YHCIIE OOJBIIUX H
cBepxOonbimux. 3HaueHue [leproandeckoro 3akoHa W I[leproanveckoil CUCTEMBI XMMHUYECKUX
anemeHToB J.MI.MeHaeneeBa 1uist pa3BUTHs HAYKH
Y TTOHMMaHUS XUMHUYECKON KapTUHBI MUpA.

Hemoncmpayuu

Paznmuunrie BapuanTs! Tabmuik! [leproandeckoii cucTeMbl XUMAYECKHIX IIEMEHTOB
Hd.N.Menneneesa.

OO0pa3ibl MPOCTHIX BEMIECTB OKCHJIOB M THIPOKCHI0B nneMenToB III nmeprona.

Jlabopamopnutii onvim

CpaBHEHHE CBOICTB NMPOCTHIX BEIIECTB, OKCHUIOB U THAPOKCHAOB AemeHToB I1I mepuona.

2.4. CmpoeHue seujecmsa

IlonsaiTHEe 0 XUMHYECKOH CBSI3H. THIBI XHMHUYCCKHMX CBSI3€H: KOBaJICHTHAs, HOHHAJ,
MeTaJlJTN4ecKas U BOJIOPOIHAS.

KoBasenTtHas xummuyeckasi cBa3b. J[Ba MexaHu3Ma oOpa30BaHUs STOW CBSI3M: OOMEHHBIA U

JIOHOPHO-aKIEeNTOpHBIH. OCHOBHBIE MapamMeTphl 3TOr0 THUMA CBS3H: JJIMHA, MPOYHOCTH, YIOJ

CBSI3M WJIM BaJCHTHbIA yroj. OCHOBHBIE CBOWCTBa KOBaJEHTHOW CBSA3U: HACBHIIICHHOCTb,

MOJIIPU3YEMOCTh M TPOYHOCTh. DJIEKTPOOTPHIIATENBHOCTh M KiIacCH(UKAIUs KOBaJCHTHBIX

CBA3€H M0 3TOMY MPHU3HAKY: MOJSPHASI M HEMOJSPHAsl KOBAJIEHTHBIE CBA3H. [0IspHOCTD CBSI3U U

MOJIIPHOCTh MOJIEKyJbl. Crioco® TepeKphIBaHHs AJIEKTPOHHBIX opOWTaned W Kiaccu(UKamus

KOBAJCHTHBIX CBS3€W MO ATOMY INPHU3HAKY: G- M T-CBA3U. KpaTHOCTh KOBAJEHTHBIX CBSI3EH W

KJaccupuKanys UX M0 3TOMY NPHU3HAKY: OJWHApHBIC, IBOMHBIE, TPOWHBIE, NOTYTOPHbIE. THIIBI

KPUCTAJUIMYECKUX PELIETOK Yy BEIIECTB C 3THUM THUIIOM CBSI3U: aTOMHBIE M MOJIEKYJISIPHBIE.

®u3nvecKre CBOMCTBA BEUIECTB C AITUMHU KPUCTAJUIMIECKUMHE PEIIeTKaMH.

HNonnass xummuueckasi cBsi3b. KpaliHuii ciaydyall KOBAJIEHTHOM NOJIApHOM CBsi3M. MexaHu3M
00pazoBaHMs MOHHOU CBsI3HM. MIOHHBIE KPHCTAUTMYECKHE PEIIETKH W CBOWCTBA BEIIECTB C TAKUMH
KPUCTAJUIAMH.

Mertannuueckasi xumMuuyeckasi cBsi3b. OcoObIi THI XMMHYECKOH CBS3M, CYIIECTBYIOUIMHA B
MeTaJUulaX W cIulaBax. Ee OTiIWYMsS W CXOICTBO C KOBAJEHTHOW M HMOHHON CBA3siMU. CBOICTBa
METAIIINYECKOH CBA3H. MeTalnn4eckue KpUCTANINYECKUE PEMIETKH U CBOMCTBA BEILECTB C TAKUMHU
KpUCTaJUIaMH.

Bonoponnas xummuyeckas cBs3b. Mexanusm oOpazoBaHus Takoi cBsizu. Ee xmaccudukanus:
MEXMOJIEKYIIIpPHasd M BHYTPUMOJIEKYJIIpHAs. BOJOPOAHBIE CBA3U. MOJIEKYISIpHBIE KPUCTAIIINYECKHE
pemIeTKH Uil 3TOro Tuma CBsA3H. (PU3NYecKHe CBOWCTBA BELIECTB C BOJOPOJHOM CBSA3BIO.
Bbuonoruueckas posib BOIOPOIAHBIX CBSI3€H B OpraHU3aluy CTPYKTYP OMOIIONIUMEPOB.



Enunas nmpupoma XUMHYECKUX CBSI3EH: HAIMYUE PAa3MUYHBIX THUIIOB CBSI3eH B OJHOM BEIECTBE,
MIEPEeX0/1 OJJHOTO THIA CBS3H B JPYTOM U T.II.

Komiuiekcoo0pa3oBanue. [ToHsATHE 0 KOMIUICKCHBIX COeAMHEHMAX. KOOpIWHAIMOHHOE YHCIIO
KOMIUIEKCOOOpa3oBarens. BHyTpeHHss © BHemHsst cdepa KomiuiekcoB. HomeHkmatypa
KOMIUIEKCHBIX coequHeHnH. VX 3HaueHue.

Hemoncmpavyuu

Mogenu MoneKyJ1 pa3inuuHON apXUTEKTYPBI.

Mojienu 13 BO3IYIIHBIX MIAPOB MPOCTPAHCTBEHHOTO PACTIONOKEHHS Sp-, SP2-, SP3-THOPUIAHBIX
opouTanei.

Mopenu KpUCTaIITMYECKUX PEIIETOK pa3INYHOro TUIIA.

Mopenu monexkyn JIHK u Genka.

Jlabopamopnvie onvimot

BsaunmMoneiicTBue MHOTOaTOMHBIX CHUPTOB C (DETMHTOBOH KUAKOCTBIO.

KauectBennsie peakiuy Ha HoHHBI Fe2+ u Fe3+.

2.5. Honumeput

Heopranuveckue nosumepsl. [lonumeps! - IpocThle BEUIECTBA ¢ ATOMHOM KPUCTAJUIMYECKON
pEelIeTKOl: aIIOTPONHBIE BUAOW3MEHEHHWS yriepoma (anma3, rpadur, kapOuH, QyIuiepeH,
B3aMMOCBSI3b THOpUAM3ALMN OpOHTANeld y aTOMOB YIJiepoJia ¢ MPOCTPAHCTBEH-HBIM CTPOCHHEM
AIJIOTPOITHBIX MOAM(MDHKANNI); CENeH W TEeIUTyp HEeNO4YedHOro cTpoeHws. [lommMepsl - CIoKHBIE
BEIIECTBA C aTOMHOM KpHUCTAJIIMUECKOH perIeTKkoi: KBapll, KpeM-He3eM (IUOKCHIHBIE COeTUHEHUS
KpeMHUS), KOpyHA (OKCHI ATIOMHUHHSA) W aFOMOCHIMKATHI (TIOJEBBIE IWIMATHI, CIIONA, KAOJHH).
Munepansl 1 TopHbie Topoabl. Cepa macTuyeckas. MuHepaibHOE BOJOKHO - acOecT. 3HaueHHeE
HEOPTaHWYECKUX TPUPOJHBIX IMOIMMEPOB B (POPMHUPOBAHWH OMHON W3 TEOJOTHIECKHX O000II0UYEK
3emiu - muTochepsl.

Oprannyeckue mojumepsl. CriocoObl MX MOMYYCHHUS: PEAKIHUU TMOJMMEPHU3ALUN M pPEaKLuH
nonmKkoHAeHcal. CTPYKTyphl TOIMMEPOB: JIMHEHHBIC, pPa3BETBICHHBIE W TPOCTPAHCTBEHHEIE.
CTpyKTypUpOBaHHE TOJMMEPOB: BYJIKAaHM3aLUs KaydyKoB, AyOJcHHE OENKOB, OTBEpKICHHE
MOJINKOH/ICHCAITMOHHBIX TOJTMMEPOB.

Knaccudukarus monuMepoB 1o pa3IndHbIM MPHU3HAKAM.

Hemoncmpayuu

Konnexkuuu nmactmace, KayqyKoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX MTOPO/I.

MuHepanbHOe BOJIOKHO - ac0OeCT - U U3JIeNNS U3 HETO.

Mopenu monekyn 6enkos, JJHK, PHK.

Jlabopamopnsie onvimut

OzHakoMmIIeHHE ¢ 00pa3liaMy IIaCTMAcC, BOJIOKOH, KAyYyKOB, MUHEPAJIOB M TOPHBIX ITOPOJ.

[IpoBepka 1utacTMacc Ha AIEKTPUYECKYIO TMPOBOUMOCTE, TOPIOYECTh, OTHOIICHUE K PacTBOpaM
KHUCIIOT, IIEJI0YEH U OKUCIIUTEICH.

CpaBHeHHE CBOICTB TEPMOPEAKTUBHBIX U TEPMOIIIIACTUYHBIX IaCTMAcCC.

ITony4yeHue HUTEH U3 KAIIPOHOBOU MJIM JIABCAHOBOW CMOJIBI.

OO0HapyKeHHe XJI0pa B TOJUBUHILTXIIOPHUE.

2.6. HucnepcHvle cucmemvl

IonsaTne o qucmepcHbIX cucremMax. Kiaccudukanus JUCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT
arperaTHoro COCTOSIHMSI JUCIIEPCUOHHOW Cpelbl M JUCIEPCHOU (ha3bl, a TaKKe IO pa3Mepy HX
yactull. [ 'py0oaucrepcHble CHCTEMBI: 3MYJIbCUM W CYCIICH3WH. TOHKOAMCIIEPCHBIC CHUCTEMBI:
KOJUIOWJIHBIC (307U U TeJIM) M WCTHUHHBIE (MOJEKYJSPHBIE, MOJEKYJISIPHO-UOHHBIE W HOHHBIE).
Oddext Tunmans. Koarymnsiius B KOJUIOMIHBIX pacTBopax. CHHEPE3HC B TelIsiX.

3HaveHHe AUCTEPCHBLIX CHCTEM B KUBOH M HEKUBOH NMPUpPoOAe M MPAKTUYECKON KU3HU
Yes10BeKa. OMYJIbCUU U CYCIIEH3UU B CTPOUTEIBCTBE, MUIIEBON U MEIUIIMHCKON MPOMBIILIEHHOCTH,
KocMeTHke. buonornyeckue, MEIWIIMHCKHE W TEXHOJIOTHYCCKHE 30JIM. 3HAYCHUE Tejle B
OpraHu3alluy >KMBOM MaTepuu. buonormueckue, MUIIEBbIE, MEAUIMHCKHAE, KOCMETHUYECKUE TEIU.
Cunepesnc Kak (akTop, ONPEACHAIOMHUNA CPOK TOAHOCTH TIPOAYKIIMM HA OCHOBE TEIeH.
CBepThIBaHHE KPOBU KaK OMOJIOTHYECKUN CHHEPE3UC, ero 3HAUCHHUE.

Hemoncmpayuu

Buapl gucnepcHbIX CUCTEM U UX XapaKTepHbIE MPU3HAKU.

[IpoxoxaeHne nyva cBeTa Yepe3 KOIOWIHbIE U HCTHHHBIC pacTBOphI (3ddekt Tunmans).

Jlabopamopmuvie onvimot



[Monyuenne cycnen3nu cepsl M KaHU(OITH.

[lony4yeHune sMyabCHU PACTUTENLHOTO Macia U OeH3074a.

[Tomy4enne 305151 kpaxmaina. [lomydenue 30515 ceprl u3 THOCYNIb(hATa HATPHSL.

2.7. Xumuueckue peaxyuu

Knaccndpuxanusi XMMHYeCKHX peaKnMii B OPraHMYecKOil M HeOPraHW4ecKOd XHMMHHU.
[lonsaTe o xumunueckoil peakuuu. Peaknum, maymue 0e3 M3MEHEHHMsS KaueCTBEHHOI'O COCTaBa
BELIECTB: AJUIOTPONM3aLMS U n30oMepu3anus. Peakuyuy, uaymue ¢ U3MEHEHHEM COCTaBa BEILECTB: 110
YUCIy W XapakTepy pearupymolux M OOpa3ymoLIMXCsl BEIIEeCTB (Pa3ioKeHUs, COCIAWHEHNS,
3aMelIeHus, OOMEHa); 1O M3MEHEHHMIO CTeleHed OKUCIEHHS JIEMEHTOB (OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHbIE M HEOKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKILUM); [0 TEIUIOBOMY 3(dexTy
(9K30- M 3HAOTEpMHUUECKHE); TI0 (a3e (roMO- M TeTepOreHHbIe); N0 Ha-PaBIeHNUIO0 (00paTUMbIC U
HeoOpaTUMEbIE); TI0 WCIOJIL30BAHMIO KaTaiau3aropa (KaTaluTHYe-CKUE W HEKATATUTHYCCKUE); 10
MeXaHU3MY (paIuKalbHbIe, MOJIEKYIISPHbIE H HOHHBIE).

BeposiTHOCTP MNpPOTEeKAHHS XMMHYECKUX Ppeakuuid. BHYTpEeHHSAS »SHeEprus, SHTaJIbIUS.
TemnoBoii 3¢ ekt xummuyeckux peakuuii. Tepmoxumuueckue ypaBaeHus. CTaHgapTHAs SHTAIBIHS
peakuuit u obpa3oBanus BemiecTB. 3akoH [.M.I'ecca u ero cneacTBus. DHTPOMHSL.

Ckopoctp xumuuyeckux peakumid. Ilonstue o ckopoctu peakuuil. CKOpOCTh roMo- U
FETEPOreHHON peaKkuuu. JHEPrus aKTHBAIUH.

@DakTophl, BIMAIOLIME HA CKOPOCTh XMMHUYECKOM peakumu. llpuponma pearupyromux BeIIECTB.
Temneparypa (3akoH Bant-I'odda). Konmenrpamms. Kartammzatopsl ©W Karanm3: TOMO- H
FGTCpOFGHHBIﬁ, X MCEXaHU3MBI. q)epMeHTI)I, X CPaBHCHUC C HCOPraHMYCCKHMMH KaTaJlru3aTOpaMH.
3aBUCUMOCTBH CKOPOCTH peaKIuii OT MOBEPXHOCTH COMTPUKOCHOBEHHS PEarupyIOIIHX BEIeCTB.

OO0paTUMOCTh XMMHMYECKHX peaknmii. XumMuyeckoe paBHoBecHe. [loHATHE 0 XMMHUYECKOM
paBHOBecuH. PaBHOBecHbIe KOHLEHTpauuu. [JMHAMHUYHOCTh XMMHUYECKOTO paBHOBecus. DakTopsl,
BIMSIOLINE Ha CMELICHHWE PaBHOBECHSA: KOHLCHTpaUus, AaBJeHHE, Temmeparypa (mpuHuun Jle
[Tarense).

Hemoncmpayuu

[Ipespamenne kpacHoro gochopa B O€mbIii; KHCIOPOAa B 030H.

Mogenu Oytana u n3o0yTaHa.

[lomyuenune kuciopoaa W3 TMEpPOKCHIA BOJOPOAAa W BOABI, JAerujaparanus dTaHona. llemouka

npesparmienuit P — P>Os — H3POy; cBolicTBa yKCYCHOM KHCIIOTHI; PEaKIHH,
uaymue ¢ oOpa3oBaHMEM OCaJKa, Ia3a W BOJbl; CBOMCTBA METAJUIOB, OKHCICHHE ajbAervia B
KHCJIOTY U CIIUpTa B aJIbACTHU/I.

Peakuuu ropeHus; peakuumd SHIOTEPMUYECKHE Ha NPUMEPE PEaKLUH passIoKeHHs (ITaHoIa,
KaJIMHHON CeNUTphl, OMXpomMaTra aMMOHHMS) U IK30TE€pMUYECKHE Ha MPHUMEpe Peakluil COeTUHEHHS
(obecuBeunBanre OPOMHOI BOZBI M pacTBOpa MEpMaHraHaTa Kajusl STUICHOM, rallleHHe U3BECTH U
Ap.).

B3aunmoneiicTBue MHKa ¢ pacTBOPaMHU COJISIHOM M CEPHOW KHCIIOT MPH pa3HbIX TeMIeparypax,
Pa3HBIX KOHLEHTPALMAX COJISTHOM KHCIIOTHI; pa3jioKeHHe epOoKCcHIa KUCIopoia
¢ moMoIkio okcraa Mapranua (IV), karanassl ceIporo Msica u celporo kaprogens. Bzaumozaericteue

LIMHKA PAa3IMYHON TOBEPXHOCTH (TIOPOILKA, BN, TPAHYJ) C KHCIOTOM.
Mopenb «KUIISIIIETo CIos».

Cwmenienue paBHoBecus B cucteme: Fe3+ + 3 CNS™ «— — Fe(CNS)3; ombuieHHE )KUPOB, pEaKIIUK
STepUUKAIINH.

3aBHCUMOCTbD CTETICHH AJIEKTPOIIUTHUECKON TUCCOIMAITIH YKCYCHOM KHCIIOTHI OT pa3-0aBIIeHHUsI.

Cpasuenne cBoiictB 0,1 H pacTBOpoB cepHOI W CEPHHUCTOW KHCIIOT; MyPaBbHHON M YK-CYCHOMH
KHCJIOT; THJIPOKCHJIOB JIUTHS, HATPHSI U KU,

Jlabopamopnvie onvimut

[MomyueHne KucIOpoAa pa3nokKeHNeM MEepOKCHIa BOJOPO/Ia 1 (WIN) IepMaHraHaTa KaJusl.

Peaknuu, waymme c oOpa3oBaHMeM oOcajka, Ta3a WIM BOABI JJs OPraHUYECKHX |
HEOPTraHMYECKUX KHCIIOT.

2.8. Pacmeopwi

Ilonsitue o pacrBopax. @OuU3NKO-XUMHYECKass NPUPOJA PACTBOPEHHS M  PACTBOPOB.
B3anMmoJieiicTBrue pacTBOpHUTENS U PacTBOPEHHOTO BelecTBa. PacTBopuMocTh BemiecTB. CriocoObn
BBIpQ)KEHHUsI KOHLEHTPALMK PAaCTBOPOB: MaccoBas J0Jsl pacCTBOPEHHOI'O BeIlecTBa (IPOLIEHTHAs),
MOJISIpHASL.

Teopust 31eKTpOIUTHYECKOH AUccONUAlMU. MeXaHu3M IUCCOLMALIUY BELIECTB € PA3IMUHBIMU
TUIIAMHA XMMUYECKHX CBsi3el. Bkimam pyccKkux y4YeHBIX B pa3BUTHE MPEACTaBICHU 00



AIEKTPOIUTHYECKON  nucconuanuu. OCHOBHBIC TOJIOKEHUS TCOPUU  BJIEKTPOIUTHUECKOU
muccoruaryn. CTeneHb 3JIeKTPOIIMTHICSCKON Tucconualiuy U (akTophl ee 3aBUCUMOCTH. CHITBHBIC U
CpeIHHUE IEKTPOIUTHL.

Huccommarust Bonel. Bomopoansilii mokazatens. Cpela BOAHBIX PacTBOPOB JIIEKTPOJIUTOB.

Peaknyin oOMeHa B BOJHBIX PacTBOPax 3JEKTPOJIUTOR.

I'maponu3 kak oO0MeHHBbIHE mpomecc. HeoOpaTuMmblii  THAPONW3  OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUHN U €T0 3HAUCHHUE B MPAKTUYECKOU JCSITEIHLHOCTH YEIOBEKA.

OOpatumblii ruaponu3 cosneit. CtyneHuyaTsidl ruaposus. [lpakTuueckoe mpuMEeHEHHE THAPOIN3a.

lunponn3 opraHryecKux BemecTB (OCIKOB, KUPOB, YIIICBOIOB, MOJUHYKIC0TU0B, AT®) u ero
OMOJIOTHYECKOE M MIpaKTHIecKoe 3HaueHne. OMbIICHNE )KUPOB. Peakiust dTeprupuKammumg.

Hemoncmpayuu

CpaBHEHHE 3JIEKTPONPOBOIHOCTH PACTBOPOB ICKTPOIUTOB.

CwMmerneHrie paBHOBECHS TUCCOIHAITNH CITA0bIX KACIIOT.

Nunukatopsl U M3MEHEHUE UX OKPACKH B Pa3HBIX cpeax.

CepHOKHCIBIN U (PepMEHTATUBHBIN THAPOIIU3 YIIICBOIOB.

I'maponms kapOoHATOB, CyNH(ATOB U CHIIMKATOB MIEIOYHBIX METAIUIOB; HUTPATOB CBUHIIA
() wmwm nuHKa, XJI0pHUIa aMMOHHS.

Jlabopamopnutii onvim

XapakTep AUCCOIMAINN PA3IMYHBIX THAPOKCUIOB.

Ilpakmuueckoe 3anamue

[IpuroroBneHne pacTBOPOB Pa3IMYHBIX BUIOB KOHIICHTPAIIHH.

2.9. OxuciumenbHo-80CCMAHOBUMENbHbIE PeAKYUU. DIeKMPOXUMUYECKUe NPOYeccyl

OKHCIUTEIBLHO-BOCCTAHOBUTEILHBIE peakiun. CTeneHs okucienus. BoccranoBuTenu
u okucnutenu. OKHCICHHE W BOCCTAHOBIIEHHE. BaXHEWIINe OKHCIUTENIM W BOCCTAHOBHTEIH.
BoccranoButenpHbBIE CBOWCTBA METAJUIOB - MPOCTHIX BemiecTB. OKUCIUTEIbHBIC
U BOCCTAHOBHUTEJIHHBIE CBOMCTBA HEMETAJUIOB - MPOCTHIX BEIIECTB. BoccTaHOBUTENBHBIE CBOWCTBA
BEIICCTB, OOpa30BaHHBIX »JJIEMEHTAMH B HU3IICH (OTPUIATEIBHON) CTENCHH OKHCICHHMS.
OxucnuTeabHBIE CBOICTBA BEIIECTB, OOpPA30BAaHHBIX 3JIEMEHTaMU B BHICHIEH (TIOJOXKUTETHHON)
CTeTIeHU OKUCJICHUSA. OKHCIUTEIbHBIE M BOCCTAHOBUTENIBHBIC CBOMCTBA BEILNECTB, 00Pa30BaHHBIX
dJIEMEHTaMH B IIPOMEKYTOYHBIX CTETICHIX OKUCIICHIS.

Knaccuukanus oKuUCINTETbHO-BOCCTAHOBUTEIbHBIX peakiuii. Peakimn MexaTOMHO-TO U
MEXMOJICKYJISIPHOTO OKHCIICHUSA-BOCCTAHOBIICHHUS. Peakiinu BHYTPUMOIEKYISIPHOTO OKHCIICHHS-
BOCCTAaHOBJICHHUS. Peakiiuy caMOOKHCICHHSA-CAMOBOCCTAHOBIICHUS (IUCTIPO-TIOPIIMOHUPOBAHHS).

MeTonbl  COCTaBIIEHUS YPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX peakiui. Meton
JJNIEKTPOHHOTO OanaHca. BinmsHue cpensl Ha TpPOTEKaHHWE OKHUCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
TIPOLIECCOB.

XuMHYeCKHe MCTOYHUKHU TOKA. DJIEKTPOJHBIC MOTEHIUANBI. Psl cTaHMapTHBIX AIEKTPOIHBIX
MTOTEHIIUANOB (DJIEKTPOXUMHUYECKHIA DSl HANpsHKEHWH MeTayuioB). ['agpbBaHMUYECKHE 3JEMEHTHI U
MPUHIUIBL UX pa0oThl. COCTaBJIeHHE rajibBaHUYECKUX 3ieMeHTOB. OOpa3oBaHue rajibBaHHMYECKUX
nap Mpy XUMHYECKUX Tpolieccax. [ aqpbBaHMUECKHE IIEMEHTHI, IPU-MEHIEeMbIE B )KU3HU: CBUHIIOBAS
aKKyMyJIsITOpHas OaTapesi, HUKellb-KaJMHeBble OaTapey, TOTUIMBHBIEC JJIEMEHTHI.

DJIeKTPOJIH3 PacIiIaBOB U BOJAHBIX PACTBOPOB 3JIeKTPOJUTOB. [Iporiecchl, mpoucxosmme Ha
KaToJiec M aHoJe. YPaBHEHMsSI DJIECKTPOXUMHUYSCKHUX IMPOIECCOB. DJICKTPOIU3 BOIHBIX PACTBOPOB C
WHEPTHBIMH 3JIEKTPOJaMHU. OJEKTPOJIM3 BOIHBIX PACTBOPOB C PACTBOPHUMBIMHU 3JIEKTPOJAMH.
[IpakTHueckoe IPUMEHEHHE dJIEKTPOIN3A.

Hemoncmpayuu

BoccranoBnenue quxpoMara Kaius IIHHKOM.

Boccranosnenue oxkcuaa meau (I1) yrirem u Bogopoaom.

BoccranoBnenue quxpoMaTa Kallist 3STUIOBBIM CIIUPTOM.

OKHCIHUTETHHBIE CBOMCTBA a30THOM KHUCIIOTHI.

OKHCIUTETHHBIE CBOWCTBA TUXpOMATa Kajusl.

lanbBaHWYeCKHE AIEMEHTHI U OaTapelKy.

DnekTposm3 pactBopa xjopuaa meau (11).

Jlabopamopnvie onvimut

B3aumojeiicTBue MeTaysioB ¢ HEMETaJIaMH, a TakKXe C pacTBOpaMH COJEeH M PacTBOpaMu
KHUCIIOT.

BzaumopeiicTBrue cepHOIl U @30THOM KUCIIOT C MENBIO.

OkuCIUTETbHBIC CBOWCTBA MIEPMaHraHaTa Kalusl B Pa3IMYHBIX CPEIax.



2.10. Knaccugpurxayus sewgecms. [Ipocmoie seujecmea

Knaccudukanuss Heopranmdeckux BemlecTB. IIpocTeic u ciiokHbIe BemecTBa. OKCHABI, HX
knaccupukanusa. [ 'mapokcuabl (OCHOBaHWS, KHCIOPOJCOJEpKAIIUE KHUCIOThI, aM(OTepHbIe
ruapokcuanl). Kucmoter, nx xmaccudukarms. OcHoBaHusa, ux kimaccudukammsa. Comud cpemgHue,
KHCJIbIE, OCHOBHBIC U KOMILJIEKCHBIE.

Mertaunsbl. [lonoxkeHne METAIIOB B MEPUONWYECKONH CHCTEME M OCOOCHHOCTH CTPOCHHS WX
atoMoB. [IpocThie BemiecTBa - METAIUIBI: CTPOEHHE KPHUCTAIUIOB W METAIUIMYECKas XMMHYEeCcKas
cBsi3b. OOmme (Qu3Mueckue CBOWCTBA METAUIOB U HMX BOCCTAHOBHTCIBHBIE CBOWCTBA!
B3aUMOJICHCTBHE C HEMeTaUTaMH (KHUCIOPOIOM, TaJIOTEHAMH, CEpOi, a30TOM, BOIOPOIOM), BOJIOM,
KHUCJIIOTaMH, pPAacTBOpaMHU COJICH, OPraHUYECKUMM BEIIECTBAMHU (CHUpPTaMH, TaJOreHAIKaHAMU,
(dheHonoM, kuciaoramu), menodaMu. OKCHIBI H THAPOKCHIABI METAIUIOB. 3aBHCHMOCTb CBOMCTB 3THX
COCIMHEHUM OT CTEMEHEW OKUCIEHUS META/NIOB. 3HAYCHUE METAUIOB B TPUPONE U KU3HU
OpPTaHHU3MOB.

Koppo3uss merannoB. Ilonarue xoppo3uu. Xumuueckass KOpPpO3Us. IJNEKTPOXUMHUYECKAs
koppo3us. CriocoOBI 3aIIUTH METAJIIIOB OT KOPPO3HUH.

O6mue cnocodbl MOJTYy4YeHUsI MeTAJLI0B. MeTallutel B mpupoae. MeTalutyprus ¥ ee BUIBL: IHPO,
THAPO- U AJIEKTPOMETAITYPTUs. DIEKTPOJIU3 PacIIaBOB M PACTBOPOB COCTUHEHUN METAJUIOB U €ro
MIPaKTHYECKOe 3HAUCHHE.

Hememannut. lonoxenne Hemeramos B [leproamdaeckoit cuctemMe, 0COOCHHOCTH CTPOSHHS WX
aTOMOB. DJIEKTPOOTPULIATEIHHOCTb.

Bnaropoanbpie ra3pl. DJEKTPOHHOE CTPOSHHE aTOMOB OJIarOPOJHBIX Ta30B U OCOOCHHOCTH MX
XUMHYECKUX U (PU3NUECKUX CBOMCTB.

Hemeramnel - mpocTeie BemecTBa. MX aTroMHOE M MOJEKYISIPHOE CTPOCHHE MX. AJUIOTPOIHSL.
XHUMHYECKHE CBOMCTBA HEMETAIOB. OKHUCIUTENbHBIE CBOMCTBA: B3aUMOICHCTBHE
C MeTalUlaMH, BOJOPOJOM, MEHee OJIEKTPOOTPUIATETFHBIMH HEMETallaMH, HEKOTOPBIMU

CJIO)KHBIMH BeIleCTBaMH. BOCCTaHOBWTENBHBIE CBONCTBA HEMETANIOB B PEAKIUAX C (TOPOM,

KHCJIOPOJIOM, CJIOKHBIMH BEIIECTBAMH - OKUCTUTENISIMH (A30THOM M CEPHOM KUCIOTaMH | JIp.).

Hemoncmpayuu

Kommexknus «Knaccudukanus HEOPraHWYECKHX BEMIECTB» H OOpasIlbl IpeACTaBUTENCH
KIIACCOB.

Komnexnus «Knaccudukarus opraHu4ecKux BEeIIECTB» U 00pasIibl MPeICTaBUTENEH KITacCOB.

Mopnenu KpUCTAIUTHYECKUX PEIIETOK METAIIJIOB.

Kosiekiius MeTayuioB ¢ pa3HbIMU (PU3UYSCKUMHU CBOMCTBAMH.

B3anMopeiicTBue nUTHS, HATPHS, MarHUS W Keje3a C KUCJIOPOJOM; IICTOYHBIX METAJIOB C
BOJIOH, CIpTaMH, (PEHOIOM; IIMHKA C PACTBOPAMH COJISTHON M CEPHOUM KHCIIOT; HATPHUS C CEepOH;
ATIOMUHHSA C HOJIOM; KeJie3a ¢ PacTBOPOM MEIHOTO KyIOopoca; allfOMUHHUSI C PaCTBOPOM €IKOTO
HaTpa. OKCUABI U THAPOKCHUIIBI XpOMA.

Koppo3us MeTannoB B 3aBUCHMOCTH OT YCIIOBHIA.

3amuTa METaUIOB OT KOPPO3UH: O0O0pa3llbl «HEPIKABEEK», 3aIMTHBIX MOKPHITHHA.

Konnekuus pyz.

ONEeKTPOIN3 pacCTBOPOB COJEH.

Mopnenu KpHCTATMYECKHX pEIIeTOK Honxa, anMasa, Tpadura.

Annorpormst pocdopa, cepri, KUCIOpoa.

B3aumoneiicTBue BOJIOpOJia C KHUCIOPOJIOM; CYpPbMBbI C XJIOPOM; HATpusl C MOJ0M; XJiopa C
pacTBOpOM OpoMHM[Ia Kajlusi; XJIOPHOH U CEPOBOIOPOIHON BOJIBI; 0OSCI[BEUNBaHNE OPOMHON BOJIBI
STUIICHOM WJIH allETHIICHOM.

Jlabopamopnvie onvimut

O3HakoMJIEHHE C 00pa3liaMu MPeACTaBUTENEH KIacCOB HEOPraHUIECKHUX BEIIECTB.

O3zHakoMJIeHHE ¢ 00pa3liaMH TIpeICTaBUTENeH KITACCOB OPTaHNYECKUX BEIECTB.

O3HaKOMJIEHHE C KOJUIEKIUEH py.

ITonyuyenue Kucaopoaa v €ro CBOMCTBA.

TlonyuyeHnue BonopoJa ¥ €ro CBOMCTBA.

IlonyyeHue mnacTUYeCKOM cepbl, XUMUYECKHE CBOMCTBA CEPBI.

BzaumoaeiicTBre METaNIOB ¢ pacTBOPaMU KUCJIOT U COJIEH.

CBoiicTBa yriisi: aJcopOIMOHHBIC, BOCCTAHOBHUTEIbHBIE.

B3aumopeiicTBre UHKA WK aIFOMUHUS C PACTBOPAMHE KHCJIOT U IIEIOYCH.

OxpammrBaHye TIaMeHN KaTHOHAMH IIETOYHBIX U IeTI0YHO3EMENbHBIX METAJIIOB.

2.11. OcnogHnvule Knaccol HeOpeaHu4ecKux U OPeaHuyeckux coeouHeHutl



Bopopoansbie coequHeHus: HeMeTaJLJI0B. [[onydeHne aMmmMuaka v XJIOpOBOOPOia CHHTE30M
n KocBeHHO. du3nueckue cBoiicTBa. OTHOILIEHHUE K BOJE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl 1 aHTHAPHIBI KAapOOHOBBIX KHCJIOT. HeconeoOpasytomue u coieodpasyroniye
okcuapl. KucloTHBIE OKCHOBI, WX cBoiicTBa. OCHOBHBIE OKCHABI, MX CBOHCTBAa. AM{oTepHbIC
OKCHJIbI, UX CBOWCTBA. 3aBUCHUMOCTb CBOICTB OKCHJIOB METAJIJIOB OT CTENEHU OKHUCICHUS.
AHruapunpl KapOOHOBBIX KUCJIOT KaK aHAJIOT'H KUCJIOTHBIX OKCHIOB.

Kucaorsl oprannyeckne u Heopranm4veckmne. KucioTel B CBETE TEOPHH BIEKTPOIUTHUUECKON
nucconyanyi. KuCIOTl B cBeTe MPOTONUTHYECKOM TeopuH. Kiaccupukanuss opraHMdeckux H
HeopraHudeckux KucioT. OOmume CBOWCTBA KHCJIOT: B3aUMOACHCTBUE OPraHMYECKUX U
HEOPraHMYECKUX KHUCIOT C METaJUIaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMU U THAPOKCUAAMH,
COJISIMH, 00pa30oBaHUE CIOXKHBIX 3(PUpoB. OCOOEHHOCTH CBONCTB KOHIICHTPUPOBAHHOW CEPHOWU U
A30THOU KUCIOT.

OcHoBaHMsI oOpraHuuyeckue W HeopraHuuyeckue. OCHOBaHUS B CBET€ TEOPUHU
UIEKTPONIUTHUECKONH  aucconpaund. OCHOBaHUSI B CBETE€  IPOTOIUTHYECKOW  TEOPHHU.
Knaccudukanus opraHnuecKX ¥ HEOPraHMYECKHX OCHOBaHMN. XHMMHUUYECKUE CBOWCTBA ILENOYEH
W HEpPacTBOPUMEIX OCHOBaHWH. CBOHCTBa OECKHCIOPOMHBIX OCHOBAaHWI: aMMHaKa W aMHHOB.
B3anmHOe BIHsSHNE aTOMOB B MOJIEKYJIE aHWIHMHA.

AM@oTepHbIe OpraHnyecKue U HeOpraHuieckne coeqnHeHus1. AMGpoTepHbIE OCHOBAHHS
B CBETEC IPOTOJUTHYECKOH Teopur. AMQOTEPHOCTh OKCHAOB M THAPOKCHAOB IEPEXOIHBIX
METaJIJIOB: B3aMMOAECHCTBHE C KUCIOTaMU H IIEI0YaMHU.

Comn. Krnaccuduranmst w1 XuMHYECKHe CBOHCTBa coneldl. OcoOEHHOCTH CBOWCTB CoOJei
OPraHnvdcCKUuX U HCOPraHNM4€CKUX KHUCJIOT.

I'eHeTH4Yeckas CBS3b MEKAY KJIACCAMU OPTaHNYECKUX H HEOPTAHNYECKHX COCIMHCHMIA.
IToHsiTHE O TEHETHUYECKOM CBSA3U M T€HETHUUECKUX PSAAX B HEOPTAHMUECKON U OPraHUYEeCKON XUMUHU.
I'enernyeckue psaasl Metamia (Ha IpyUMepe KalbLUsA U JKele3a), HeMeTajuia (Cepbl M KpEeMHUs),
MEPEXOTHOTO 3JeMeHTa (IMHKA). ['eHeTHueckue psibl M T€HEeTHYecKas CBsI3b B OpPTraHWYecKou
XUMHH. ENMHCTBO MUpa BENIECTB.

Hemoncmpayuu

Kosnexumn KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB, IEMOHCTPALIUS UX CBOMCTB.

B3aumoeiicTBue KOHIIGHTPUPOBAHHBIX a30THOW W CEPHOM KHUCIIOT, a TakXke pa30aBIIEHHOW
A30THOM KUCIIOTHI C MEJIBIO.

Peaknust «cepeOpsiHOTO 3epKana» JIsl MypaBbHHOM KUCIIOTHI.

BzanmogieiicTBrue pacTBOpa TMAPOKCHAA HATPUS C KHCIOTHBIMH OKcuaamu (okcuaom ¢ochopa
(V)), ampoTepHbIMH THIPOKCHIAMHE (THIPOKCUIOM IHHKA).

B3anMopeiicTBiue aMmmMuaka ¢ XJIOpOBOJAOPOIOM M BOJION. AHAIOTUYHO JIJIST METHJIAMHUHA.

B3aumoeiicTBe aMHHOKHCIIOT C KHCIIOTaMH | 1iesiodaMu. OCyIecTBICHNE TIePEX0I0B:

Ca — CaO — Ca3(PO4)2 — Ca(OH)2

P — P20s — H3PO4

Cu — CuO — CuSO; — Cu(OH), — CuO — Cu

CZHsoH — C2H4 — C2H4BI’2

Jlabopamopnsie onvimut

Ilonydenue u cBOMCTBA YTIEKUCIIOTO rasa.

CBoiicTBa cOJISTHOM, cepHOI (pa30aBlIeHHO) ¥ YKCYCHOM KHCIIOT.

BsaunmoneiictBue runpokcuna Hatpus ¢ coisimu (cynspatom meau (1) u xmopuaom aMmmoHus).

Pa3noxxenne rugpokcuaa Meau.

ITonyuenue n amdoTepHbIE CBOWCTBA THAPOKCHIA ATFOMUHUS.

ITonydenue xecTkoil BOABI M U3yUEHHE €€ CBONCTB.

YcTpaHneHue BpeMEHHON U MOCTOSTHHOM JKECTKOCTH.

Ilpakmuueckue 3anamusn

[Tonydenue X10poBOAOPOAA U COISTHON KUCIIOTHI, X CBOWCTBA.

Tlonyuyenue ammuaka, ero CBOMCTBA.

2.12. Xumus snemenmos S-Onemenmol

Bonopon. /IBolicTBeHHOE NOJI0XKEHNE BOAOPOAA B epuoandeckoi cucreme. Mzotonsl Bogopoaa.
Tsoxenas Boga. OKHCIUTENBHBIE W BOCCTAHOBHUTEIBHBIE CBOWCTBA BOJOPOJA, €0 IOJIYYEHUE H
npuMeHeHue. Poibs Bojoposia B AKHUBOW U HEKUBOM TIPUPOJIE.

Boma. Ponmp Bompl Kak cpemooOpasyromIero BeIIecTBa KIETKH. OKOJIOTWYECKHE aCTEeKTHI
BOJIOTIOJTE30BaHUSI.



JnemenTsl IA-rpynnel. [lemounsie MeTamsl. OOIIas XapakKTepUCTHKA IIETOYHBIX METAJIOB Ha
ocHoBaHMHM nonoxeHus B [lepuonuueckoit cucreme anementoB .M. Menaeneena
U cTpoeHHst atoMmoB. [lonmydeHue, (U3MYECKUE U XMMUYCCKUE CBOWMCTBA IIEIIOYHBIX METAJLIOB.
Katronpl mIeNOYHBIX METAUIOB KaK BakKHeWInas XuMudeckas ¢opMa HX CyIIECTBOBAHHA,
perynATHBHAS POIb KATHOHOB Kallsl M HATPUA B JKUBOH KieTke. [IpupoaHsie coemnHeHust HATPUS U
KaJlusi, UX 3HAYCHUE.

JaemenTsl ITA-rpynnel. O0mias xapakTepucTHKa MIEeI0YHO3EMETbHBIX METAIIIOB M MarHus Ha
ocHoBaHuM nonoxenus B [lepuonuueckoit cucreme anementoB .M. Menaeneena
u cTpoeHus aToMoB. Kanpuuid, ero momyuenue, Gpuzndeckie U XUMHIECKHE CBOIcTBa. BakHeimme
COeIUHEHHS KaJbIHs, UX 3HaYeHNe U IpuMeHeHne. Kanpumii B mprupo/ie, ero 6noiorndeckas poib.

p-Onemenmol

AnoMuHuil. XapakTepucTHKa ajJlOMUHUS Ha OCHOBaHUU TMoJiokeHUs B Ilepuoauye-ckoit
cucreme snnementos [I.M1.MenzaeneeBa u ctpoenus aroma. [lonyyenue, puzndeckne
U XMMHMYECKHE CBOMCTBA alIOMMHHUA. BakHelne coeJUHEeHNs allfOMUHUS, UX CBOICTBA, 3HAUEHUE
u npuMeHenue. [IpupoaHble COeqMHEHNS aTFOMUHUS.

Yriaepon u kpemuuii. O0Ias XapaKTepUCTHKA HA OCHOBAaHUH UX MMOJIOKEHUs B [lepruoanyeckoit
cucreme Jl.Ml.MenneneeBa u crpoeHus aroma. lIpocTeie BemiecTBa, 0Opa30OBaHHBIE ITHMHU
anemeHTamMu. OKCHIBI M TUAPOKCHABI yIylepoja M KpeMHusa. Baxueilmme comu yroiabHOH u
KpEeMHHUEBOH KHCHOT. CHIIMKAaTHAs IPOMBIIIIICHHOCTb.

I'anorennl. O0mIas XapakTepUCTUKA rAIOTEHOB HA OCHOBAHWH HX TOJI0KeHHs B [leproamyeckoit
cucteMe snemeHToB J[.MI.MeHneneeBa W CTpOEHUS aTOMOB. l'ajJoreHel - HPOCThIE BELIECTBA!
CTPOCHHE MOJIEKYJ, XUMUYECKUE CBOMICTBA, MOJNyYCHUE U IIpUMEHEHHE. BakHelnue coequHeHus
raJloreHOB, MX CBOWCTBa, 3Ha4UeHHWE WM IpHMeHeHue. ['amoreHsl B mpupone. buonornyeckas poinb
rajloreHoB.

Xauabkorensl. OOmas XapaKTepPUCTHKAa XalbKOTEHOB HAa OCHOBAaHMHM UX TIIOJIOKEHHS B
[lepuonnueckoit cucreme snaemeHToB J.M.MenzaeneeBa M CTpOCHHUA aTOMOB. XaJbKOIe€-HbI -
MpOCThIE BemecTBa. AJutoTporus. CTpOeHHE MOJIEKYIT aJUTOTPOITHBIX MOAM(DHUKAIMNA 1 UX CBOHCTBA.
[Nony4yeHnue u NpUMEHEHNE KUCIOPOa U cepbl. XaIbKOTE€HBI B MPUPOJIE, UX ONOJIOTHYECKast POJb.

Daementbl VA-rpynnsbl. O0miasi XapakTepUCTHKA DJIEMEHTOB 3TOW IPYMITbl HA OCHOBAHWUH UX
nonoxenuss B llepuogmueckoil cucreme nsnemeHtoB J[.M.MeHneneeBa W CTPOCHHS aTOMOB.
CrtpoeHre MOJEKYNIBI a30Ta W aJUIOTPONHBIX Mojudukanuii ¢ocdopa, MXx GUINUECKHE H
XUMHUYECKHE CBOMCTBAa. BonmopoaHbele coequHeHHd 531eMEHTOB VA-rpymmsl. OKcHAbl a3oTa H
¢docthopa, coorBercTByromue WM KHCIOTEL. Comu 3THX KuCiIOT. CBOWCTBA KHCIOPOJHBIX
coeauHeHHH a3ora U ¢ocdopa, UX 3HaUCHHE M HpuMeHeHue. A3oT u ¢ocdop B mpupoae, ux
OuooruuecKas poJib.

Daementhbl IVA-rpynnsi. O0mas xapakTepucTUKa 3JIEMEHTOB 3TOU TPYIBI HA OCHOBAHWU HX
nonoxeHus B [lepuoauyeckoit cucteme snemento .M. MeHaeneeBa u cTpoeHHst aTOMOB. Y TJIEpOJ
u ero aworponus. CBoicTBa ajNTIOTPONHBIX MOJU(PHUKAIUK yriiepoa, UX 3HaueHUE U MPUMEHEHHE.
Oxcuapl ¥ THIPOKCHUABI YIIEpOAa M KpEMHHs, UX XHMHUYeckue cBoiicTBa. CoiaM yrojipHOW H
KPEMHHUEBBIX KHCJIOT, MX 3HaYeHHE W NpuMeHeHue. [Ipupo-mooOpasyromas poib yriiepojaa Juls
YKUBOW W KPEMHHS JJIs1 HE)KUBOM NPUPOJBIL.

d-Daemenmor

OcobGenHoctu crpoenusi aromoB d-anementoB (IB-VIIIB-rpymm). Meas, MHK, XpoM, Kele3o,
MapraHel| Kak MPOCThie BEHIECTBa, WX (PU3MYECKMEe M XMMHUYCCKHE CBoMcTBa. HaxokieHue 3ThX
METAJIJIOB B MIPHUPOJIE, UX TOIy4YeHUe U 3HaueHue. CoerHeHus d-3JIeMeHTOB
C Pa3IMYHBIMHU CTETICHSIMH OKHCJICHHS. XapakTep OKCHUIOB M THIPOKCHUIOB 3THUX JIIEMEHTOB B
3aBUCHMOCTH OT CTEIICHH OKHCJICHHUS METajlIa.

Hemoncmpayuu

Kosutekiyu npocThiX BEIecTB, 00pa30BaHHBIX 3JIEMEHTAMHU Pa3JIMYHbBIX JJIEKTPOHHBIX CEMEHCTB.

Kosutekiny MUHEPaIOB U TOPHBIX MTOPOI.

[Torydenue amioTponHbIX MOAU(UKAIIUN KACIOPOAa, Cephl, (hocdopa.

XHUMHYECKHE CBOWMCTBA BOIOPOJa, KUCIOpOaa, cephl, hocdopa, rajoreHos, yriepoaa. OKCHUIbI

Cepbl, a30Ta, yIiepo/a, jKejie3a, Mapraiia, MeAau ¢ Pa3InYHbIMY CTEIICHIMHU
OKHCJICHHSI, UX CBOMCTBA.

lumpokcuasl cepbl, XpoMma, MapraHiia, jkeje3a, MEIH, aJlOMUHHS W IUHKA, UX TOJYYCHUE U
XUMHYECKUE CBOKCTRA.



Jabopamopnuie onvimot

N3ydyeHue CBOMCTB MPOCTHIX BELIECTB M COEAUHEHUNU S-AJIEMEHTOB.

N3ydeHne CBONCTB MpOCTHIX BEIIECTB M COEIUHEHMH P-3JIEMEHTOB.

N3yyeHne cBOMCTB MPOCTHIX BELIECTB M COCAMHEHUH d-3]IEMEHTOB.

IIpakmuueckue 3anamus

Ilomydenne THAPOKCHAOB ATIOMUHHS W I[MHKA, HWCCIEJOBAHWE WX CBOMCTB.

[Tony4eHue u rcciaeqOBaHUE CBOWCTB OKCHIOB CEpEbI, yriepoaa, pocdopa.

2.13. Xumus 6 scusnu obuecmesa

XuMHA ¥ MPOU3BOACTBO. XUMHUYECKasi IPOMBILIUIEHHOCTh U XUMUYECKHE TEXHOIOTHU. ChIpbe
IUTT XAMHYECKOW MPOMBIIUIEHHOCTH. Boga B XUMHYECKOH NPOMBINUIICHHOCTA. OHEPTHs IS
XIUMHYECKOTO TIPOM3BOJACTBA. HayuyHble TNPHUHIMIBI XHUMHAYECKOTO TIPOM3BOJICTBA. 3aIuTa
OKpY)KaoIlllel cpeAbl M oOXpaHa TpyJda MNP XUMHUYECKOM Hpou3BojacTBE. OCHOBHBIE CTaJUU
XUMHUYECKOro NMpou3BoacTBa. CpaBHEHHE NTPOU3BOCTBA aMMHUAaKa M METAHOJIA.

XuMHA B CeJBCKOM X03silicTBe. XMMHU3aIMs CEIbCKOTO X035 CTBa U ee HanpasieHus. Pactenus
¥ TI0YBAa, TIOYBECHHBIN ITOTJIOMIAOIIMK KOMILIEKC. Y T00peHHUS W WX KiIacCHU(pHUKAIusI. XUMUYCCKHE
CpeAcTBa 3alIUThl pacTeHud. OTpHLATENbHBIE TIOCIEACTBUS MPUMEHEHHS MECTHIUAO0B U 0ophda ¢
HUMU. XUMH3aLKs )KUBOTHOBOJCTBA.

Xumus u 3kojorusi. XMMUYECKOe 3arpsis3HeHHE OKpykatouiei cpenbl. Oxpana ruapocdepsl oT
XUMHYECKOTO 3arps3HeHus. OxpaHa MOYBBI OT XMMHUYECKOTO 3arpsizHeHus. OxpaHa aTMocgepsl OT
XAUMUYecKoro 3arpsisHenusi. OxpaHa Quopsl W ¢ayHbl OT XHMHYECKOTO 3arpsi3HEHHS.
buoTtexHoMmOTMS ¥ TeHHAS HHKEHEPUSI.

XuMHS ¥ IOBCeJHEBHAsl KU3Hb 4ejoBeka. JloMamHss anteka. Moromue W 4YUCTALIUE
cpenctBa. CpenctBa OOpsOBI ¢ OBITOBEIME HAaCEeKOMBIMH. Cpe/icTBa TNYHON TUTUEHBI M KOCMETHKH.
XuMmus 1 nuia. MapKUpoBKH YIaKOBOK MUIIEBBIX U THTUEHUYECKUX MTPOTYKTOB
¥ yMEHHE X YATATh. DKOJOTHUS KUIUIIA. XUMHUS U TeHETHKA YeIOBEeKa.

Hemoncmpayuu

Mojenun npou3BOACTBA CEpHOW KHUCIOTHI M aMMHaKa.

Komnexuus ynoOpeHuii U MeCTUIUIOB.

O0pa3sipl cpelicTB OBITOBOM XMMHUH U JIEKAPCTBEHHBIX MPETapaToB.

IIpakmuueckue 3anamus

O3HaKOMJICHHE C KOJUICKIIUEH yIOOpPEHUI 1 MECTHIINI0B.

O3zHakoMIIeHHE C 00pa3liaMy CPEICTB OBITOBON XMMUH H JICKAPCTBEHHBIX MPETapaToB.

Tewmsl pedepatoB (HOKIAI0B), UHAUBHYaTHHBIX IPOSKTOB

* bBHOTEeXHOJIOrus U T€HHAs HHKEHepus - TexHoJoruu X X1 Beka.

* HanoTexHONmOrMs KaKk NPUOPUTETHOE HAIMpaBICHWE DPAa3BUTHS HAYKH W TPOU3BOJACTBA B

Poccuiickoii @enepanuu.

* CoBpeMeHHBIE METOBI 00e33apaKUBaHMUs BOJIBI.

*  AJJIOTpOIHS METaJIOB.

* JKwusnb u nesrenpHOCTh J.M.Menaeneena.

* «llepuogmueckomy 3aKoHY OyAyIlee HE TPO3UT PA3PYIICHUEM. . .»

* Cunres 114-ro anemMeHTa - TpUyM{Q pOCCHUICKUX (PU3NKOB-SICPIINKOB.

* H3ortomnsl Bomopoa.

* lcnonb30BaHue palOaKTUBHBIX U30TOMOB B TEXHUYECKUX IIEIIAX.

* PeHTreHoBCKOE U3ITy4YeHHE U €T0 UCIIOIb30BaHNE B TEXHUKE U MEULIMHE.

+ [lma3ma - 4eTBepTOE COCTOSIHHE BEIIECTRA.

* AmopdHsle BemecTBa B IPUPOE, TEXHUKE, OBITY.

* OxpaHa oOKpyXawmel cpeapl OT XHMHYECKOro 3arpssHeHud. KonnuyecTBeHHBIE

XapaKTEepUCTUKH 3arpA3HEHUS OKPY>KAIOLIEHN Cpeibl.

* Ilpumenenue TBeprOro U razoodpasHoro okcuna yraepoga (IV).

* 3ammTa 030HOBOTO IKpPaHa OT XMMHUYECKOTO 3arpsI3HEHMS.

* I'pyGonucnepcHble CUCTEMBI, UX KJIacCU(PHKALMA M HCIOJIb30BaHHUE B NMPO(EeCCHOHATIBHOM

JEeSITeTFHOCTH.

* Kocmernueckue renu.

* IIpumeHeHHUe CyCIIEH3UI U 3MYJIbCHI B CTPOUTEIIBCTBE.

* MuHepalisl ¥ TOPHBIE TOPOBI KAK OCHOBA TUTOCHEPHI.

» PactBOpBI BOKpYT Hac. TUIBI pacTBOPOB.

* Boga kak peareHT u cpea Juid XUMHYECKOTO MpOoIecca.

* XKuzsb u gestensHocTh C.AppeHuyca.

* BKJag OTEYECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH IEKTPOIUTUIECKON TUCCOIHAIINH.

* YcrTpaHeHHe )KeCTKOCTH BOJIBI Ha MPOMBIIIUICHHBIX TPEATPUATHIX.



CepHas KUCIIOTA - «XJIe0 XUMHUUECKOW TPOMBIIUIEHHOCTH.

Hcnonp30BaHNEe MUHEPATBHBIX KUCIOT Ha MPEANPUATHSIX Pa3InIHOTO MTPOQUIIAL.

Oxcupl ¥ coy Kak CTPOUTENbHBIE MaTEpHAIIBI.

Hctopus rurca.

[ToBapeHHas coib Kak XUMHUYECKOE CHIPhE.

MHoronvkuii KapOoHaT KalbLUsl: B IPUPOJE, B IPOMBIILIICHHOCTH, B OBITY.

Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupTtyansHoe MoaenupoBaHue XUMUYECKHUX MPOLIECCOB.

DJEeKTPOIN3 PACTBOPOB 3JIEKTPOIUTOB.

ONEeKTPONIN3 paciiaBoOB 3JIEKTPOJIUTOB.

[IpakTnyeckoe  NpUMEHEHHWE  BJEKTpOiM3a:  paQUHUPOBaHHME,  TAbBAHOIUIACTHKA,
raJlbBaHOCTET M.

HcTopus nonydeHus U Npou3BOJCTBA AIFOMUHUS.

DJEKTPOIUTHUECKOE TIONyYeHHE U paQUHUPOBAHNE MEIH.

Kuznap n nestenpHOCTh [.J[PBH.

Ponp MerannoB B McTOpuM 4YenoBeyecKOW LMBHUIM3AIMH. VICTOpHS OTe4ecTBEHHOW YepHOH
MeTannyprund. CoBpeMEeHHOE METAJUTYPrHYeCKO€e MPOU3BOCTBO.

Hcropust oTeuecTBEHHOW IBETHOM MeTayulyprud. Pojib METalsIoB M CIUIABOB B HAy4HO-
TEXHUYECKOM ITpOrpecce.

Koppo3ust MeTansioB 1 crnoco0bl 3aIUThl OT KOPPO3HH.

WnepTHbIle nin 6J1aropoHbIe rasbl.

Poxnaromye conn - raoreHsl.

Hcropus miBeACKON CIIUYKH.

HcTopus BO3HUKHOBEHUS U Pa3BUTHSA OPTraHNYECKON XUMUH.

Kuzns n nearensuocts A.M.byTieposa.

BuTtanusm u ero kpax.

Ponb 0TeueCTBEHHBIX YUEHBIX B CTAHOBIICHUH M Pa3BUTHH MUPOBOM OpPraHMYECKON XUMUH.
CoBpeMeHHBIE MTPECTABIECHUS O TEOPUH XUMUYECKOTO CTPOSHHUS.

OKOJIOTMYECKUE acCTIEKTHI HCIIOJIB30BaHUS YTIIIEBOJAOPOIHOTO CHIPbS.

OKOHOMHMYECKHE  aCIEKThl MEXKIYHAPOJHOIO  COTPYAHHYECTBA IO  HCHOJIB30BaHUIO
YTIIEBOIOPOJHOTO CHIPBS.

Hcrtopust oTkpeITHS W pa3paOOTKH Tra30BBIX W HEPTIHBIX MECTOpPOXAeHHH B Poccuiickoii
depepanun.

XuMHs yTIIEBOIOPOJHOTO CHIPhs M MOs Oymyiast mpodeccusl.

VYT1eBonopoAHOE TOTUTMBO, €r0 BUABI U Ha3HAUCHHUE.

CuHTeTHYECKHE KayuyKH: UCTOPHS, MHOI000pa3ne 1 NePCIEKTHBBL.

Pe3uHoTeXHIUUECKOE MPOU3BOJCTBO U €0 POJIb B HAYYHO-TEXHUYECKOM IIPOTPEcCe.
CBapouHO€ MPOU3BOACTBO U POJIb XUMHUH YTIIEBOJOPOIOB B HEM.

Hedts u ee TpaHCHOpPTUpOBKAa KaK OCHOBa B3aWMOBBITOJHOTO  MEXKIyHAaPOJHOTO
COTPYJHHYECTBA.



TEMATHUYECKOE IINTAHUPOBAHUE
TexHnueckuit mpouib MpodeccnoHANEHOTO 00pa30BaHUS

[Ipu peannzanuu conepxanus 00me00pa30BaTENbHON yUeOHON AUCITUTUTHHBI « X IMHSDY
B npeaenax ocBoenus OIIOII CIIO ma 6a3e ocHOBHOTO o0miero o0pa3oBaHHA C TOIYYCHHEM
cpeanero o6mero obOpaszoBanus (IIIIKPC, IIIICC3) wakcumansHast yueOHasi Harpyska

06yqa}0mnxc>1 COCTaBJIACT:

* 1o npodeccusm CIIO texamdeckoro mpodmist mpodecCHoHATEHOTO oOpa3oBaHus - 171 gac,
Y3 HUX ayuTopHas (00s3arenbHas) Harpy3Ka 00y4aroIuxcsl, BKIII0UYas JIJA0OPATOPHEIC OIBITHI
Y IPaKTHYECKUE 3aHATHS, - 114 "yacoB; BHEayAUTOPHAsI CAMOCTOSITEeIbHAsI pab0oTa CTY/ICHTOB -

57 gacos;

* 1o crenuansHOCTIM CIIO TexHmdyeckoro mpoduis npodeccuoHaabHOro odpa3zosa-aus - 117
4acoB, U3 HUX ayAUTOpHas (00s3aTenbHast) Harpy3Ka 00yJaronmxcs, BKIo4as 1abopaTopHbIe
OMBITHl W TPAKTHYECKUE 3aHATHS, - /8 4YacoB, BHEAYAMTOpPHAs CaMOCTOsTENbHAas pabora

CTYIEHTOB - 39 yacos.

Tematnueckuii mian

Bua yye6Hom paboThbl

KonunuectBo yacoB

AyauTtopHble 3aHaTusA. CoaepxaHue obyyeHus MNpodeccun CNO CneumanbHocTtu CIMNO
BeegeHue 2 1
1. O6wasn n HeopraHM4yeckaa Xumus 70 45
1.1. OCHOBHbIE MOHSITUSI U 3aKOHbI 6 5
1.2. Mepuoamnyeckumit 3akoH u MNMepuoam- 8 6
yeckas cuctema XMMMYeCKNX reMEHTOB
O.N.MeHngeneeBa n ctpoeHne aToma
1.3. CTpoeHue BellecTBa 10 8
1.4. Boga. PacTtBopbl. QnekTponntnyeckas 8 5
avccoumaums
1.5. Knaccudmkauns HeopraHmyeckmx coeguHe- 12 8
HWIA N NX CBOWCTBA
1.6. Xumunyeckume peakumm 14 6
1.7. MeTtannbl n HemeTanbl 12 7
2. OpraHunyeckas Xxumus 42 32
2.1. OCHOBHbIE NMOHATUA OPraHNYeCKON XMMUN 8 5
N Teopus CTPOEHMS OpraHnYecKknx coegnHeHnn
2.2. YrneBogopoabl U UX NPUpOAHbLIE NCTOYHUKM 12 9
2.3. Kucnopopcogepxalime opraHnyeckmne 10 9
coeauHeHus
2.4. AsoTcogepalime opraHmyYeckue coeanHe- 12 9
Hu4. MNonumepsl




OKoHYaHue TabAnLibl

Bua yue6How paboThbl KonunyecTtBo 4acoB

AyautopHble 3aHaTuA. CoaepxaHne o6yveHus MNpodeccun CNO CneumanbHocTtu CIMNO

UToro 114 78

BHeay,CI,VITOpHaﬂ camMmocToATenbHas pa60Ta

MNogroToBKa BbLICTYMMEHNA MO 3a4aHHbIM TeMam, 57 39
Joknagos, pedepaTtos, acce, MHANBUAYaNbHOrO
NpoeKTa C UCnonb3oBaHNEM MHAOPMAaLIMOHHbIX
TEXHONOrnM 1 ap.

ﬂpome)KymOHHaﬂ ammecmauyus e d)opMe dud)d)epeHuupoeaHHoao 3ayema usu 3K3amMeHa

Bcero 171 117

EcrecTBeHHO-HayuHBIH PO(MIH MPOPECCHOHATEHOTO 00pa30BaHuUs

[Mpu peanuzanuu cogepkanust 001eoOpa3oBaTeIbHON yueOHON AUCIUITITHHBL « XUMUSDY
B npexaenax ocBoeHus OITOIT CIIO Ha 6a3e oCHOBHOTrO 00mIero oOpa3oBaHUs C TOJIYYCHHEM
cpemnero obmero obpasoBanus (IIIIKPC, IIIICC3) wmakcumanpHasi y4yeOHas Harpyska
00y4aroIINXCs COCTaBIISIET:

o npodeccusm CIIO ecTecTBEeHHO-HAYYHOTO MPOPMIs MPOoeCCHOHAILHOTO 00pa3oBaHUs -
256 dwacoB, W3 HHX ayauTOpHas (oOs3arenmbHas) HArpy3ka OOYYarOIIUXCs, BKIOYAs
Ja00pPaTOPHBIC OMBITHI M NPAaKTUYECKUE 3aHATUs, - 171 yac; BHeayIuTOp-Has
caMocCTosTelNbHas paboTa CTyICHTOB - 85 4acos;

mo cnenuanpHocTsIM  CIIO  ecrecTBeHHO-HaydyHOro Tpoduias  MpodecCHOHATEHOTO

obpazoBanusi - 162 waca, U3 HUX ayauTopHas (00s3aTenbHas) Harpy3ka OOYYalOLIMXCS, BKIOYast
71abopaTOpHBIE ONBITHI M TpaKTHYecKHe 3aHATus, - 108 uyacoB; BHeayAWTOpHAs CaMOCTOSTEIIbHAs
pabora cTyneHTOoB - 54 yaca.

TemaTuueckuii rian

Bua yuye6Hom paboTbi KonuyecTtBo yacoB
AyautopHble 3aHATUA. CoaepxaHue o6yyeHus Mpodeccumn CMO CneumnanbHocTtu CMNO

BBeneHue 2 1
1. OpraHnyeckasa xumus 78 51
1.1. NMpeameT opraHnyeckon xumun. Teopus 10 5
CTPOEHUS OpraHN4eCcKnxX CoeaUHEHUN

1.2. MNpeaeneHble yrneBogopoabl 8 4
1.3. OTnneHoBbIe U ONEHOBbIE YINEBOLOPOAbI 6 4
1.4. AueTnneHoBble yrneBogopoabl 4 3
1.5. ApomaTnyeckue yrneBogopoabl 4 3
1.6. MprpogHble NCTOYHMKM YTNEBOAOPOAOB 4 3
1.7. T'vapokcunbHble coeguHEHs 6 4
1.8. Anbaernabl n KETOHbI 6 3
1.9. Kap6GoHOoBbIE KUCIOThI U MX NPOM3BOAHbIE 6 5
1.10. YrneBogbl 6 5

35




OKoHYaHMe TabAnLbl

Bua yyebHomn pabotbi

KonunyecTtBO 4YacoB

AyputopHble 3aHATUA. CoaepxxaHue obyyeHus

Mpodeccun CMNO

CneumanbHoctu CMNO

1.11. AMUHbI, aMUHOKMUCNOTbI, GENKM 6 5
1.12. AsoTcogepxalume reTepounknmyeckme 6 3
coevHeHusi. HyknenHoBble KUCMOTbI
1.13. Buonornyeckn akTMBHble CoeaANHEHUS 6 4
2. O6wasn n HeopraHuvyeckasi XMMmus 91 56
2.1. Xumunsa — Hayka 0 BeLecTBax 3 1
2.2. CTpoeHue atoma 4 3
2.3. MNMepuoguyecknin 3akoH u MNMepuoguyeckasn cu- 8 6
cTema xmmmndeckmnx anemeHtoB [1..MeHgeneesa
2.4. CTpoeHue BellecTBa 8 5
2.5. Monumepsl 4 2
2.6. ducnepcHble cucTeMsl 2 2
2.7. Xumun4yeckue peakuum 10 6
2.8. PactBopbl 8 5
2.9. OKUCNUTENBHO-BOCCTAHOBUTENBHbBIE peak- 10 6
UMK, ANEeKTPOXMMUYECKMEe NPoLECChI
2.10. Knaccndukaums sewects. NpocTble Belle- 8 5
cTBa
2.11. OCHOBHbIE KMnaccbl HEOPraHMYECKNX 1 opra- 8 6
HUYECKMX COeaNHEHNI
2.12. Xnmuns anemMeHToB 10 6
2.13. Xvimus B Xun3HM obLlecTBa 8 3
Utoro 171 108
BHeayauTopHas camocTosiTenbHas pa6ota
MoaroToBka BLICTYNMEHUA MO 3a4aHHBIM TeMaMm, 85 54

[oKnanoB, pedepaToB, 3cce, MHANBUAYATNBHOIO
npoekTa ¢ UCNofb30BaHWEM MHEOPMALIMOHHbIX
TeXHOoMormm n gp.

MpomexymoyHass ammecmauyusi e gpopme AughchepeHUUPOBaHHO20 3a4Yema usu 3K3aMeHa

Bcero

| 256

162

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUYEBHOU JIEATEJIBHOCTU CTYIEHTOB

CopepxxaHue o6yyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATeNbHOCTU CTYEeHTOB
(Ha ypoBHe y4eGHbIX feCTBUN)

BaxHenwmne xumm4yeckume YMeHne gaBsatb onpegenexHne n onepupoBaTtb cregyrwnMmm Xm-
NMOHATUA MUYECKUMN MOHATUSAMU: BELLECTBO, XMMUYECKUI SIEMEHT, aTOM,

MOJieKyna, OTHOCUTENIbHblE aTOMHaaA U MOJleKyndapHaa MaccChbl, OH,
annoTponua, n3oTonbl, XMMMN4Yeckasa CBA3b, dreKTpooTpulaTenb-
HOCTb, BalneHTHOCTb, CTENEeHb OKUCINEeHNA, MOJ1b, MONNApPHaaA Macca,
MOﬂﬂprlﬁ ob6bem Fa3006pa3HbIX BellecTB, BeLlecTBa MOJIEKYNAPHO-
ro U HEMONEKYNAPHOro CTpoeHund, pacTBopbl, 3NTIEKTPOSINT U HEe3rlekK-




MpoaorkeHue TabAmLbl

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUA,OB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AercTBUM)

TPOMUT, AMEKTPONUTMYECKas AuccoumaLms, OKUCNUTENb U BOCCTa-
HOBWTEMb, OKUCIIEHUE U BOCCTAHOBMNEHWe, TEMNoBon adeKT peak-
LMK, CKOPOCTb XUMMNYECKON peakumm, kaTtanms, XMMU4eckoe paBHO-
Becue, YrnepoaHbI ckeneT, PyHKLUMOHAanNbHas rpynna, u3omMepus,
romosnorusi

OCHOBHbI€ 3aKOHbI
Xumumn

dopMynunpoBaHne 3aKOHOB COXPaHEHNs] MacChbl BELLLECTB U NMOCTOSH-
CTBa COCTaBa BELLECTB.

YcTaHoBKa NPUYNHHO-CEACTBEHHOW CBA3WN MeXAy COAEepKaHNeM
3TWX 3aKOHOB U HaMMCaHMeM XMMUYECKNX POpPMYn N ypaBHEHWUN.
YcTaHOBKa 3BOMOLUOHHON CYLLHOCTM MEHAENEEBCKON U COBPEMEH-
HoW (hopMynMpoBOK nepuognyeckoro 3akoHa [..MeHgeneesa.
O6bsACHeHME U3NYECKOrO CMbICNIa CUMBOSNKM NEPUOLNYECKON
Tabnuubl xummyecknx anemeHToB [.1.MeHgeneesa (HomepoB ane-
MeHTa, nepuoaa, rpynnbl) U yCTaHOBKa NPUYNHHO-CIEACTBEHHOWN
CBA3N MeXay CTPOEeHNEM aToMa U 3aKOHOMEPHOCTAMWN N3MEHEHUS
CBOWCTB 311IEMEHTOB M 06pa3oBaHHbIX UMUK BELLLECTB B Nepuogax

W rpynnax.

XapakTepucTmka 3r1IeMEHTOB MarlbiX 1 60MbLUMX NEPUOAOB MO NX
nonoxexuto B MNepuogunyeckon cucteme .M.Mengeneesa

OCHOBHbIe Teopnn xummm

YCcTaHOBKa 3aBUCMMOCTM CBOMCTB XMMMUYECKUX BELLECTB OT CTPOEe-
HUS aTOMOB 00pasyLNX X XUMNYECKNX SNTIEMEHTOB.
XapakTepncTmka BaXXHENLLMX TUMNOB XMMNYECKUX CBA3EN U OTHO-
CUTENbHOCTU 3TOM TUMOSOTUNN.

Ob6bsAcCHeHMEe 3aBMCMMOCTM CBOMCTB BELLECTB OT MX COCTaBa U CTpoe-
HUS KPUCTANINYECKNX PELLIETOK.

DopmMynnpoBKa OCHOBHLIX MOMOXEHNA TEOPUN SNEKTPONNTUNYE-
CKOW amMccoumnauumn n xapakTepucTrka B CBETE 3TOM TEOPMM CBOUCTB
OCHOBHbIX KITACCOB HEOPraHNYEeCKUX COEANHEHUN.

DopMynmnpoBKa OCHOBHbIX MOMOXEHUA TEOPUN XUMMUYECKOIo CTpoe-
HUS OPraHNYeCcKUX COeLMHEHN N XapaKTepUCTMKa B CBETE 3TON
TEOPUN CBOWCTB OCHOBHbIX KITACCOB OPraHN4eCKnx CoOeanHEHNIN

BaxHenlwiMe BellecTBa
¥ maTepmanbl

XapaKkTepucTuka coctaBa, CTPOEHUS, CBOWCTB, MOSNy4YEHUS U Npume-
HeHus BaxHewnwmnx metannos (IA n Il A rpynn, antoMuHus, xene-
3a, a B eCTECTBEHHO-Hay4YHOM Npodumre n HeKOTopbixX d-aNeMeHTOB)
M UX COeQMHEHUN.

XapaKkTepucTuka coctaBa, CTPOEHUS, CBOWCTB, MONy4YEHNS U Npume-
HeHust BaxkHenwnx HemeTtannos (VI A, VIIA, VIA rpynn, a Takke
asoTa un gocdopa, yriepoga u KpeMHUs, BOAOPOAA) U UX COEANHEHMN.
XapaKkTepucTuKa cocTaBa, CTPOEHUS!, CBOWCTB, MOJTy4YEHUS U NpUMe-
HEHMS BaXKHENLLUX KNacCOB YrneBOAOPOAOB (ankaHoB, LUKoarnka-
HOB, arKeHOoB, arknHOB, aPEHOB) N UX Hanbonee 3HaYNMBbIX

B HApPOAHOXO035INCTBEHHOM NnaHe npeacTaBuTenen.

AHanornyHas xapakTepucTuka BaxHenwnx npeacrasutenei
OPYrnx KnaccoB OpraHnyeckux cCoeAMHEeHUn: MeTaHona u aTaHona,
CNOXHbIX 3hMpoB, XKMPOB, MbIf, anbaerngos (popmanegerngos m
aueTtanbaernaa), KeTOHOB (auUeToHa), KapOOHOBBIX KMCIOT (YKCYC-
HOW KMCNOTbI, ANS1 €CTECTBEHHO-HAYYHOro Npodhmnsa npeacraBuTte-
nen Qpyrux Knaccos KMCMOT), MOHOCaxapuaos (rnoko3bl), Avcaxa-
puooB (caxaposbl), MonMcaxapyaos (kpaxmarna v Lennonossl),
aHWNMHa, aMMHOKUCIOT, 6ENKOB, UCKYCCTBEHHbIX U CUHTETUYECKUX
BOJTOKOH, Kay4yKoB, NiiacTtmMacc

XUMU4eckum asbik
U CUMBOJIUKA

Mcnonb3oBaHue B y4ebHOM 1 npodeccnoHanbHOM AesTeNnbHOCTH
XUMNYECKUX TEPMUHOB 1 CUMBOSIUKM.

HasBaHue u3y4yeHHbIX BewecTs MO TPUBMASbHOM UNn MexXayHapoa-
HOW HOMEeHKNaType 1 OTpaXeHne cocTaBa 3TUX COeAMHEHWUI C MOMO-
b0 XMMUYECKNX popMyin.

OTpaxeHre XMMUYECKNX NPOLLECCOB C MOMOLLbIO YPaBHEHUIA XUMU-
YEeCKNX peakLmnn




OKOHYaHme TabAULIbI

XapaKTepMCTVIKa OCHOBHbIX BUOOB AeATesNIbHOCTU CTYAEeHTOB

Conepxahue obyeHus (Ha ypoBHe y4eOHbIX AeNCTBUN)

XumMmuyeckune peakumm OB6bsACHEHME CYLLHOCTU XMMUYeckmx npoueccoB. Knaccudukaums
XMMUYECKUX peakumin Mo pa3nuMyHbiM NpusHakam: YUCny u cocTaBy
NPOAYKTOB M peareHToB, TennoBomy acpdekTy, HanpasneHuio, dase,
Hanuuuio KaTanuaaTopa, U3MEHEHNIO CTENEHEN OKUCTIEHNS ANEMEH-
TOB, 0OpasylLnx BelecTea.

YcTaHoBKa NpuU3HaKkoB OOLLEro 1 pasnuyHoro B TMMNONOrMM peakumi
ONA HEOPraHNYecKom 1 OpraHNYecKom XMMnn.

Knaccmduupkaums BeLecTB U NPOLECCOB C TOYKM 3pEHUS
OKMCIeHMs-BOCCTaHOBMNEHNs. CocTaBneHue ypaBHEeHWIN peakumi

C NMOMOLLbIO MeTOJa aNeKTpoHHoro 6anaHca.

OB6bACHEHME 3aBUCUMOCTUN CKOPOCTU XMMUYECKOW peakumun 1 noso-
KEHUSA XMMUYECKOro paBHOBECUS OT pasnnyHbIX hakTopoB

Xumuyeckun akcnepm- BbINONHEHWE XMMMYECKOro 3KCnepuMeHTa B MOSIHOM COOTBETCTBUM
MeHT ¢ npasunamm 6e3onacHocTy.
HabnopeHue, dukcauns n onucaHme pesynbTaTtoB NPOBEAEHHOIO
3KCrnepyMeHTa
Xumunueckas nHcopma- lMpoBeaeHe caMoCTOATENBHOIO NOMCKa XMMUYECKON MHpopmaumm
uums C UCMONb30BaHNEM PasnnyHbIX MCTOMHUKOB (Hay4YHO-MOMYNSPHbLIX

n3gaHui, KOMNbIOTEPHbIX 6a3 AaHHbIX, pecypcoB MHTepHeTa).
Vcnonb3oBaHWe KOMMNbIOTEPHbIX TEXHOMNOrMIM aAnst obpaboTku

1 nepefaym XMMMYecKon nHcpopMaumm 1 ee NpeacTaBneHns B pas-
NNYHBIX bopmax

Pac4yeTbl no xMumu4yeckmm | YctaHoOBKa 3aBMCUMOCTU mMexny KayeCTBEHHOWN W KONMYeCTBEHHOW

chopmynam CTOPOHaMM XMMUYECKNX 06BEKTOB M MPOLIECCOB.
M ypaBHEHUsIM PelueHne pacyeTHbIX 3a4a4 No XMMUYECKUM popMyrnam 1 ypaBHe-
HUSIM

MpocdunsbHoe n npodhec- | OOBLACHEHNE XMMUYECKNX SIBIIEHUI, NPOUCXOAALLMX B MpUpoae,
CUOHanNbHO 3Ha4YMmoe ObITY M Ha NPOU3BOACTBE.

coaepxaHue OnpepeneHve BO3MOXHOCTEN NPOTEKaHNS XMMUYECKMX NpeBpaLLe-
HWUIA B pasfnyHbIX YCIOBUSAX.

CobntogeHve npaBumn 3KONOrMYeCcky rpamMoTHOrO NOBEAEHUS B OKPY-
Xatolen cpege.

OueHka BNUSHUS XMMUYECKOTO 3arpsi3HEHNsT OKpY>KatoLLen cpeapl
Ha OpraHu3M YernoBeka ¥ ApYrue X1Bble OpraHM3mbl.

CobntogeHve npasun 6e3onacHoro obpalleHms ¢ roproYuMmn 1 ToK-
CVYHbIMW BellecTBamu, nabopaTopHbIM 060pyaoBaHNEM.
MoaroTtoBka pacTBOPOB 3a4aHHOW KOHLEHTpauum B BbITY U Ha Npo-
n3BoacTBe.

Kputnyeckas oueHka 4OCTOBEPHOCTU XMMNYECKON MHGOpMaLn,
nocTynaroLlen 13 pasHbiX UCTOYHUKOB




B

YYEBHO-METOJAMYECKOE U MATEPUAJIbHO-TEXHUYECKOE OBECIHEYEHUE
[NPOI'PAMMEBI YUEBHOU ANCHUTTJIMHBI « XUMUS»

OcBoeHHE TMPOrpaMMbl  YUeOHOW JUCHUIUIMHBI «XUMHs» TpEANoNiaracT HajJudhe B
npodeccnoHanbHOW 00pa30BaTENbHON OpTaHU3alKH, peaau3yloniell 00pa3oBaTeNbHYI0 MPOTpaMMy
cpemHero obmero oopazopanms B mpenenmax ocBoeHms OIIOIT CIIO ma 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHus, KaOMHETa XUMHHU ¢ Jaboparopueil 1 1abopaHTCKOH KOMHATOH, B KOTOPOM HMEETCS
BO3MOXHOCTb 00€CTIeYNTh CBOOOIHBIH oCTy B IHTEpHET BO BpeMsi yIeOHOTO 3aHITHS U B TIEPHOJT
BHEYYEOHOH JIeSTETLHOCTH O0YYatOLIHXCS.

[Tomenienue KaOuHeTa JOJKHO YIIOBIETBOPATH TpeOOBaHUIM CanurapHo-
AMUAEMHUO-TOTHIeCKUX TTpaBui U HopMaTuBOB (CanlluH 2.4.2 No 178-02) 1 OBITH OCHAIIIEHO THITO-
BEIM 00OpYZOBaHHEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSIX, B TOM YHCIIE CIICHHAIN3H-POBAHHOM
y4eOHOI MeOenpi0 W CpeAcTBaMu OOydYeHHs, MOCTATOYHBIMHU JUTSl BBEITIOJTHEHHS TpPeOOBaHWH K
YPOBHIO IOATOTOBKH oOyyaromuxcsl.

B xabuHeTe MOKHO OBITh MyJTbTHMEAUHHOE 000PYIOBAHUE, IIOCPEICTBOM KOTOPOTO YYACTHUKHI
00pa3oBaTeIbHOr0 Mpolecca MOTYT MPOCMATPUBaTh BU3YaJbHYI0 WH(POPMALMUIO IO XHMHH,
CO3JIaBaTh MPE3EHTALNH, BUACOMATEPHAITBI U T.11.

COCTaB y4eOHO-METOIUYECKOT0 M MATCPHATBHO-TEXHHMUYECKOTO OCHAIICHUS KaOMHETa XUMHUH

BXOJAT:

*  MHOTO()YHKI[MOHAIBHBIN KOMIUICKC MPEToIaBaTels;
* HaTypajJbHbIE OOBEKTHI, MOJICIIH, IPUOOPHI U HAOOPHI JUISI TOCTAHOBKHU JIEMOHCTPA-IIUOHHOTO
U YYCHUYECKOTO IKCIIEPUMEHTA;

* TIEeUYaTHBIC ¥ SKPAaHHO-3BYKOBBIC CPEACTBA 00yUCHUS;

* CpeAcCTBa HOBBIX MH()OPMAITMOHHBIX TEXHOJIOTHH;

* PCAKTHUBHI;

* TIepeYHH OCHOBHOM U JIOTIONHUTENBHON YUeOHOMW JTUTEPaTyPHI;

* BCIIOMOTAaTENbHOE 000PYAOBaHUE U WHCTPYKIIHH;

OuOIMOTEUHBIH (DOHI.

B O6ubmmoteunsiii  QoHA BXOAAT y4eOHWKH H y4ueOHO-MeTogumdeckne KoMImiekTsl (YMK),
PEKOMEHIOBaHHBIC WJIM JIOMYIIEHHBIC JIJISl UCIIOIb30BaHUS B IPOGECCHOHAIBHBIX 00pa30BaTEeIbHBIX
OpPTraHM3alNAX, PEATH3YIONINX 00pa30BaTEIbHYIO0 IMPOrpaMMy CpeIHEero oOIero oOpa3oBaHUs B
npenenax ocsoenust OINOIT CITO na 6a3e ocHOBHOTO 001IEr0 00-pa30BaHHS.

Bubnuoreunslii GoHA MOXKET OBITh JOIMOJHEH XUMHYECKON SHIMKIIONCIUCH, CIPpaBOYHUKAMH,
KHHUI'aMU JIJI YT€HUS 10 XMMUU.

B nporiecce ocBoeHuMst mporpaMMbl Y4eOHOUW TUCIUILTHHBI « XUMHS» CTYICHTHI JOJKHBI NMETh
BO3MOXXHOCTh JIOCTyIla K O3JICKTPOHHBIM Yy4YeOHBIM MaTepualiaM [0 XUMHH, HMEIO-IIUMCS B
cB0OOMHOM focTyrie B ceTH VHTepHET (3NIEKTPOHHBIM KHUTaM, MPaKTHKyMaM, TECTaM, MaTepraiamMm
EI'D u ap.).

1lTucemo MunucrepcTBa o0pazoBanuss M Hayku P® ot 24.11.2011 Ne MI-1552/03 «O6
OCHAIIGHNH  00m1e-00pa30BaTeNbHBIX  YUPEXKICHUH  y4eOHBIM U yueOHO-TabopaTOpHBIM
000pYyZOBaHHEM.
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[Ipukaz MunuctepctBa oOpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «OO6 yTBepxAeHUU
(henepanbHOTO TOCYAapCTBEHHOTO OO0pa30BaTENLHOTO CTaHAapTa CpeaHero (MOJHOTrOo) oOIero
00pa3oBaHU.

[Mpuka3 MunucrepctBa obpasoBanusi u Haykn PO ot 29.12.2014 Ne 1645 «O BHeceHuu
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[Mucemo JlemaprameHTa rocyIapCTBEHHON MONHTUKHA B cdepe MOArOTOBKH pabodnx KaJpoB U
JAIIO Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHaanuu Mo opraHu3aluy Iojyde-
HUS CpEIHEro o0Iero oOpa3oBaHus B MPElEnax OCBOCHHS 00pa30BaTENIbHBIX MPOTPAMM CPEIHETrO
npodeccHoHANBEHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHusl C y4eToM TpeOoBaHUI
(enepanbHBIX TOCYAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB M TIONYyYaeMoOi Mpodeccuu WiH
CHEIHMAJILHOCTH CPEAHEro NPOoheCCHOHAILHOTO 00pa30BaHMSI.

Tabpuensn O.C., Jlvicosa I'.I". Xumusi: KHUra JUisl IperiogaBares: yued.-MeTo1. nocoodue. - M.,
2012.

Tabpuensn O. C. u Op. Xumusa g npodeccrii U CeNMUaTbHOCTEH TEXHUYIECKOTO MPOQMIISI
(2TTEKTPOHHOE TIPHIIOKEHHE).
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