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Y TBEpKIACHO

MunucTepcTBOM 00pazoBaHus 1 Hayku Jlyranckoit Hapoanoit PecriyOnmku
(mpuka3 ot 27.08.2020 r. Ne 797-o1)

CocraBurenu:

Ab6pamoBa Enena HuxosaeBHa, mnpenojaBatenb [ ocyaapCTBEHHOTO
OIO/IPKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS CPEAHEr0 MPOPECCHOHATHHOTO
obOpazoBanust Jlyranckoit Hapognoit PecryOmuku «KpacHOMydCKUE KOJIEIK
TE€XHOJIOTUH CTPOUTENBCTBA U MPUKIIATHOTO UCKYCCTBAY

bepecroBass Mapuna JleonugoBHa, mpenojaaBaresib [0CyTapCTBEHHOTO
00pa30BaTEIBLHOTO YUPEKICHHUSI CPEIHET0 MpodeccuoHaIbHOTO 00pa30BaHUA
Jlyranckoii Haponnoii PecniyOnuku «JIyranckuil rocynapCTBEHHBIN KOJJIEIK
SKOHOMUKHU U TOPTOBIIN»

KopueeBa  Enena  MBanoBHa,  mnpenoaaBarens  O00coOI€HHOTO
CTpyKTypHOro mnozpaszzaeneHuss Ilonmurexauueckuid komuremk Jlyranckoro
rOCyJJapCTBEHHOTO arpapHOro YyHUBEPCUTETA.

OO6mmas peaakius:

Mumenko Enena bopucoBHa, METOIUCT OTlieia METOIUKH TPETOaBaHUS
Y49eOHBIX  JUCHUIUIMH [ OCYyZapCTBEHHOTO  YUPEKICHUS JOMOTHUTEIBHOTO
npodeccuoHaibHOrO  oOpa3zoBanusi  Jlyranckoit  Hapoanoit  PecmyOnuku
«Pecy0mmMKkaHCKUH IICHTP Pa3BUTHSA 00pa30BaHUS», YIUTETh-METOINCT.

PenieH3eHTsI:
CapaeBa TarbsiHa AJieKCaHApPOBHA, JOLIEHT Kadeapbl XUMUU U OMOXUMUU
["'ocynapcTBeHHOTO 00pa30BaTeNbHOTO YUPEKACHUS BBICIIIETO

npodeccuonansHoro  obpazoBanus  Jlyranckoit = Hapomnoit  PecmyOnuku
«JlyraHckuil HalMOHAJIBHBIN yHUBEpCUTET UMeHU Tapaca llleBueHKO», KaHAUAAT
XUMHUUYECKUX HAyK, JOIIEHT.

Komomnua Okcana IOpbeBHa, mpenogaBarenb [ocygapCTBEHHOTO
OIO/HPKETHOTO 00pa30BaTEIBHOTO YUPEXKACHHUS CPEAHEro MPodecCHOHATBHOTO
oOpazoBanus Jlyranckoii Hapomnoit PecnyOmuku «Jlyranckuil KOJUIEIX MOJBI,
MAPUKMaXEPCKOTO UCKYCCTBA U KOMITBIOTEPHBIX TEXHOJIOTHIN
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HOACHUTEJIBHAA 3AIIMCKA

[Tpumepnass mporpamma oOIIe00pa30BaTEIbLHON yUeOHOW AUCIMUILTAHBI
«XuMUs» TpeAHa3HaueHa i1 M3yYeHHs XUMHM B 00pa3oBaTelbHBIX
opranm3ammsix  (yupexaenusx) CIIO, peanusyrommx — 00pa3oBaTEbHYIO
nporpaMMy — cpenHero  obmero o0Opa3oBaHMsT B MpeAeliax — OCBOCHUSA
oOpazoBarensHoil mporpammbl CIIO (IIIIKPC, IIIICC3) nHa 6a3e OCHOBHOTO
obOmero oOpa3oBaHusT Tpd IOATOTOBKE KBaJIM(UIIMPOBAHHBIX PabOYUX,
CIIyKallluX, CIIEUATUCTOB CPETHETO 3BEHA.

[Iporpamma pa3zpaboTraHa B COOTBETCTBUU C TyHKTOM 15 cTaThul 2, MyHKTOM
1 crarbu 10 3axona Jlyranckoit Hapoanoit Pecniyonmuku ot 30.09.2016 Ne 128-11
«O0 oOpa3zoBaHuu» (C U3MEHEHUSIMH), Ha OCHOBaHMU [ OCYIapCTBEHHOTO
0o0pa30BaTeNpHOTO CTaHAapTa cpenHero oobmero oOpa3oBanus Jlyranckoi
Hapoanoit PecniyOnvku, yTBEp>KJI€HHOTO MpUKa3zoM MuHHCTepCcTBAa 00pa3oBaHus
u Hayku Jlyranckoii Hapognoit Pecnyommku ot 21.05.2018 Ned95-O[,
3apEeruCTpUPOBaHHOrO B MunucTepcTBe roctunmii Jlyrancko HaponnHon
PecniyGmmku 13.06.2018 3a Ne203/1847.

ConepxaHvue MNPUMEPHOW MPOrpaMMbl  0O0IIE00pa30BaTENbHON Yy4eOHOM
TUCIUIUTAHBI « XUMUSD) HAMIPABICHO HA JOCTHKCHHUE CICAYIONINX ENIeH:

(¢opMupoBaHue y OOy4yarOUIMXCSd YMEHHUS OLICHMBATh 3HAUYUMOCTb
XUMHUYECKOTO 3HAHUS JIJISl KaXKJ0TO YEJIOBEKa;

(opMupoBaHue y OOYyYarOIIMXCS LIEJIOCTHOTO MpPEICTaBICHUS O MHUpPE U
pOJIM XUMHUHM B CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHUHBI MUDA;
YMEHHSI OOBSCHATb OOBEKTHl M MPOIECCHl OKPYXKAIOIIEeH AeHCTBUTEIBbHOCTH:
IPUPOJIHOM, COLMAIBHOM, KYJIBTYPHOH, TEXHUYECKOM Cpeibl, — HCIOJIb3Ys AJis
3TOT0 XUMHUYECKHUE 3HAHUS;

pa3BUTHE y 00YJAIOIINXCS YMEHUN pa3inuyaTh (GakThl U OIICHKH, CPABHUBATH
OLICHOYHBIEC BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OIICHOK H CBSI3b KPUTEPHEB C
ONpENEICHHOM CHUCTEMOM ILEeHHOCTe, (opmynupoBaTh U  OOOCHOBBIBATh
COOCTBEHHYIO MO3UIIUIO;

NpuoOpeTeHUEe OO0YyYaIOIIUMUCS OMbITa Pa3HOOOPA3HOU JEATEIBHOCTH,
MO3HAHUS W CAaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, HMMEIOIIUX YHHUBEPCATHHOE
3HAUCHUE ISl PA3IUYHBIX BHUJIOB JIEATEIHLHOCTH (HABBIKOB pPEIICHHUS MPOOJeM,
NPUHATUS  pEIlIeHWH, TOWCKa, aHamu3a W o0paboTku  uH)OpmaIuwy,
KOMMYHUKATHBHBIX  HABBIKOB,  HAaBBIKOB  HM3MEpPEHUHN,  COTPYIHUYECTBA,
0e30macHOro 0OpaIlleHus ¢ BEIECTBAMH B IIOBCETHEBHOW KU3HH).

B mnpumepHyro nporpaMMy BKJIIOYEHO COJEp’KaHUE, HaIpaBICHHOE Ha
dbopmupoBaHre y  OOYyYalONmUXCS  KOMIIETCHIIMM,  HEOOXOIWMBIX IS
KauyeCTBEHHOTO OCBOEHUs oOpaszoBarenbHO nporpammbel CIIO Ha 6aze OCHOBHOTO
oO11ero o0pa3zoBaHusi ¢ MOJIYyYEHUEM CPEAHEro 0011ero o0pa3oBaHus; MPOTrPaMMBbI
MOJITOTOBKY KBANM(UIIMPOBAHHBIX pad0YMX, CIy>KaINX, MPOTPaAMMbI TIOJTOTOBKU
cnenuanuctoB cpennero 3seHa (IITKPC, TITICC3).

[Ipumepnass nporpamma o01€00pa30BATENBHON y4E€OHON AMCLMILIMHbBI
«XUMHS» SBISETCS OCHOBOW I pa3pabOTKU pabouux MpOrpamMM, B KOTOPBIX
oOpazoBaTebHbIE OpraHu3aIuu (YUpexkaeHus), pealu3yromme o0pa3oBaTeabHyIO



mporpaMmy cpeaHero obmiero ob6pasoBanus B mpenenax ocBoeHus I[IITKPC,
[MIICC3 Ha 0a3e oOCHOBHOrO oOIEro OoOpa3oBaHUs, YTOUHSIIOT COJIEp>KaHUE
y4eOHOro Matepuaina, IOCIeI0BaTEeIbHOCTh €ro H3y4YeHHUs, paclpeiesieHue
y4eOHBIX YacOB, BUbl CAMOCTOSATEIbHBIX pa0OT, YUUTHIBAsK CHICLU(PUKY MPOTpaMM
MOJATOTOBKM  KBAIU(PUIIMPOBAHHBIX pa0OUMX, CHYKallUX M  CIEIHAIKUCTOB
CpeIlHero 3BeHa, OcBauBaeMoM mpodeccuu Uiy CrenruaaibHOCTH.

[Iporpamma  MOXET  MCHOJB30BAaThCS  JIPYTUMU  00pa3oBaTENbHBIMU
opraHu3auysMu (YU4pexICHHUSIMH), pEATM3YIOIUMH 00pa30BaATEIbHYIO POTPAMMY
cpennero oobmiero oopazoanus B npenenax ocBoenus IIIKPC, TIIICC3 na 6a3e
OCHOBHOTO 00111er0 00pa3oBaHMUsl.

OO0mas xapakTepucTHKa 001e00pa30BaTe/JbHON y4e00il JMCUMIINHBI
«XuMHUD»

Xumusi — 3TO HayKa O BEILECTBAX, UX COCTABE U CTPOEHUHU, CBOWCTBAX M
MPEBPAILICHUSIX, 3HAYCHUM XWMHUYECKUX BEUIECTB, MATE€pPUAJIOB M MPOLECCOB B
MPAKTUYECKOHN AEATEIbHOCTU YEIOBEKA.

Conepxanue 001e00pa3oBaTeIbHON  YyUeOHONH AUCHUIUIAHBI  «XUMHUS»
HaIpaBJICHO Ha YCBOCHHE OOYYAIOITUMUCS OCHOBHBIX MOHATHIA, 3aKOHOB U TEOPUI
XUMHUH; OBJIQJICHUE YMEHUSIMH HaOII0JaTh XWMUYECKHE SIBJIICHUS, IPOBOIUTH
XUMHUUYECKUN OSKCIEPUMEHT, NPOU3BOJUTH pPaCUEThl HAa OCHOBE XUMHUYECKHUX
(GbopMyI1 BEIIECTB M YPABHEHU XUMUYECKUX PEAKIUH.

B mpomecce wu3ydyeHus XuUMHM @y  OOydYaromuxcsi — pa3BUBAIOTCS
MIO3HABATEJIbHBIE MHTEPECHl U UHTEIUVIEKTyaJIbHbIE CIIOCOOHOCTH, OTPEOHOCTH B
CaMOCTOSITETIbHBIE TMPUOOPETEHUsT 3HAHMM 10 XUMHUU B COOTBETCTBUM C
BO3HUKAIOIIMMM  JKU3HEHHBIMU  MpoOJieMaMu, BOCIUTBIBAETCA  OEpekHOE
OTHONIEHUSI K MPUPOJIE, TIOHUMAHUE 3J0POBOTO O0pa3a »KU3HH, HEOOXOIUMOCTH
MPEAYNPEKICHNS SBJICHUIM, HAHOCSAIIMX BpEJ 3I0POBBIO U OKpYKalolllel cpelie.
OHU OCBaMBaIOT MPUEMBI TPAMOTHOTO, 0€30TIaCHOTO MCIOJIb30BAHUS XUMUYECKUX
BEIIECTB M MAaTEpPUAIOB, NMPUMEHSIEMBIX B OBITY, CEIIbCKOM XO35iHWCTBE U Ha
IIPOU3BOJICTBE.

[Ipu cTpykTypupOBaHMH COJEpKaHusl 0O0Ie00pa30BaTeIbHON yueOHOM
JTUCIUTUIMHBL 111 00pa30BaTeIbHBIX OpraHu3anuid (YUpexIeHuil), peaan3yronmx
o0pa3zoBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejesiax
ocoenust IIIIKPC, IIIICC3 Ha ©6a3e ocHOBHOro oOmero oo0pa3oBaHus,
YUYHUTBIBAJIaCh OOBEKTUBHAS PEATbHOCTh — HEOOJIBIIONW 00BEM YacoB, OTIMYIIICHHBIX
Ha U3YYEHHE XUMUU U CTPEMJICHHE MaKCUMaJIbHO COOTBETCTBOBAaTh WJICSIM
pa3zBuBaromiero ooOyudenus. [losTomy TeopeTnyeckre BOMPOCHl MaKCUMAaIbHO
CMEIIEHbl K Hayajay HW3Y4YeHUsl JUCHUIUIMHBI, C TE€M, 4YTOOBI MOCIEIYONTUN
bakTHUeCcKuil MaTepual paccCMaTPUBAJICS Ha OCHOBE U3YYCHHBIX TCOPHI.

Peanuzanmsi 1eyKTUBHOTO TOAXO0/MAa K H3YYEHUIO XUMHUU CIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTMUECKHX OIMEpaluid MBIIUICHUs, KaK aHali3 W CHUHTE3,
00001IIeHNe W KOHKpETU3allMs, CPaBHCHHME W AaHAJIOTHsS, CHUCTeMaTH3alus |
Kiaccudukanys u ap.



N3yyenne xumum B 0O0pa30BaTeIbHBIX OpraHU3ANMIX (YIPEKICHUSX),
peanusytonmx o0pa3oBaTENbHYIO0 MPOrpaMMy CpEIHEro o0Iiero oopa3oBaHMs B
npeaenax oceoenus [IITKPC, IIICC3 na 6a3e ocHOBHOro 00I1ero 00pa3oBaHusl,
UMEeT CBOM OCOOEHHOCTHM B 3aBUCUMOCTH OT Npoduiiss npodeccHoHaTbHOTO
oOpa3oBaHus. DTO BBIpaXKAaeTCs B COACPKAHUU OOYYEHHMs, KOJMYECTBE YacCOB,
BBIJICJISIEMBIX Ha M3YyYEHUE OTICIBHBIX TEM MPOTPAMMBbI, TIIyOMHE WX OCBOCHUS
oOydaromumucsi, oObeMe U  XapakTepe NPAKTUYECKUX 3aHIATHH, BUAAX
BHEAYIUTOPHON CAaMOCTOSATEIHLHOW padOTHl O0YJAFOIITIXCS.

I[Ipu  ocBoenmu  mpodeccuit CIIO wm  cmemmanbHocTedt  CIIO
€CTECTBEHHOHAYyYHOTo mnpoduiss mpodecCHOHATFHOTO 00pa30BaHUA  XUMHS
u3y4yaercsi Ha 0a30BOM YpOBHE CpPEIHEro oOuiero oopa3zoBaHUsl, NMPU OCBOCHUU
npodeccuit  CIIO wu cnemmanbhHocteir  CIIO  TexHuyeckoro  npoduiis
nmpodecCHOHaTbHOTO O00pa30BaHUS XUMHUS H3y4daeTcsi Oojiee YIIIyOJICHHO Kak
npoduabHas yueOHas TUCIUILUINHA.

[Ipu ocBoenuu mpodeccuit CIIO u cnemumansHocTet CIIO coumanbHO-
sKoOHOMHYEcKoro Tmpoduis, crnenuanbHocTer CIIO rymanuTapHoro mpoduss
paccMaTpuBaeTCs XUMUYECKUNM KOMIIOHEHT €CTeCTBEHHOHAYYHOI0 00pa3oBaHUs B
npeneniax M3ydeHus ydeOHoMl aucuuIuinHbl «EcTecTBO3HaHME» MpeaMeTHOU
obnactu «EcrecTBeHHBIE HAYKH CPEAHETO 00111ero 00pa3oBaHUsl.

Crneunduka u3ydeHHs XUMUU TpUd  OBIaJCHUM TMpodeccusMu U
CHEUATBHOCTAMM TEXHMUYECKOro Mpo(uis OTpakeHa B KaXJOW TeMe pasiena
«Conepxanue y4eOHOW  AUCHUIUIMHBD)Y B  pyOpuke  «lIpoduibHbie u
NpO(PECCUOHANIBHO 3HAYMMBIE 3JEMEHTBl  COAEPKAHUA». ITOT KOMIIOHEHT
peanu3yercsl NMpu HHIUBHUAYAIbHON CaMOCTOSTENBbHON paboTe oOydaromuxcs, B
npouecce  y4eOHOW — JEATEIbHOCTH TMOJ, PYKOBOJACTBOM  IPENOJaBATENs
(BBIMIOJIHEHUU  XUMHUYECKOTO HKCIEPUMEHTa — JAa0OpaTOPHBIX OMBITOB U
MPAKTUYECKUX PadOT, pEHICHUH MPAKTUKOOPUEHTUPOBAHHBIX PACUETHBIX 3a7a4 U
T. 1.).

B conepxanuu yueOHOW TUCHUTIIMHBI U1 €CTECTBEHHOHAYYHOTO MPOous
mpoecCHOHANbHO 3HAYMMBIA KOMIIOHEHT HE BBIJICNICH, TaK Kak BCE €ro
coJiep KaHue SIBISIETCS TPO(YHIBHOOPUEHTUPOBAHHBIM M HOCUT TIPO(ECCHOHATHEHO
3HAYMMBIN XapaKTep.

B mnpouecce u3ydeHHST XMMUU TEOPETHUYECKUE CBEACHUS JOMOJHSIOTCA
JIEMOHCTpALUSIMU, JTAOOPATOPHBIMU OMBITAMU M TMPAKTHUYECKUMU 3aHSTHUSIMM.
3HAYUTEILHOE MECTO OTBOJMUTCS XUMHUECKOMY JKcrnepuMeHTy. OH OTKphIBaeT
BO3MOXXHOCTh (DOPMUPOBATH y 00YUAIOIIMXCS CIEIMaTbHbIE TPEIMETHBIC YMECHUSI:
paboTaTh C BEIIECTBAMHM, BBINOJHATH MPOCTHIE XUMHUUYECKHUE OMBITHI, YYUTh
0e30MacHOMY U JKOJOTMYECKM TIPAMOTHOMY OOpAIllEHHIO C BEIIEeCTBaMH,
MaTepHualaMH U MpoiieccaMu B ObITY U Ha POU3BOJICTBE.

st OpraHu3anuu BHEAYAUTOPHOU CaMOCTOSITETIbHOU paboTHhI
oOyuaroruxcs, oBiaaeBatonux npodeccusimu CIIO u cnenmansaocTsimu CITIO
TEXHUYECKOTO U  €CTECTBEHHOHAydyHOTO mpoduiedi  npodhecCHuOHAITBHOTO
oOpa3oBaHus, TPEACTaBICHb TMPUMEPHBIC HAMPABICHUS  BHEAYIUTOPHOU
JEATEeIIbHOCTH.



B mpomecce u3ydeHHss XWMHUM BaXXHO (OPMHUPOBATH WHOOPMAITMOHHYIO
KOMIIETEHTHOCTh oOydyarommuxcs. [loaToMy mpu opraHu3aiuu CaMOCTOSITEIbHON
paboThl HEOOXOAWMO AaKIICHTUPOBaTh BHHMaHWE OOYyYalOMMXCS Ha IIOUCKE
nHpopMaruu B cpelcTBax maccMmenua, MHTepHere, ydeOHOM M crHenuaibHOU
JUTEpaType C COOTBETCTBYIONTUM O(DOPMIICHUEM M MPE/ICTaBICHUEM PE3yJIbTaTOB.

N3yuenne oOmeoOpazoBaTeibHOM  y4eOHOW  JUCHUIUIMHBI  «XUMUS»
3aBepIIaeTCs MoJIBeJACHUEM UTOroB B (popMe auddepeHIIMpOoBaHHOTO 3a4yeTa Uin
’K3aMeHa B paMKaxX IMPOMEXKYTOYHOM aTTecTalui OOYydYaloIMUXCsS B IIPOIEcce
ocoenus [IITIKPC, ITIICC3 ¢ nonyyeHneM cpeaHero o0mero o0pa3oBaHHusl.

MecTo 001me00pa3oBaTe/ibHON y4eOHOH JUCHUIIIMHBI B Y4e0HOM ILIaHe

YdeOHast ucHUIUIMHA «XUMHD SBISIETCS 00111e00pa3oBaTeNbHON yueOHO
JUCIHUIUTMHOM MO BBIOOPY M3 00s13aTeNIbHOM peaMeTHON obnacTu «EctecTBeHHbIE
HAyKI» CpeJIHEro oO1iero oopa3oBaHusl.

B oOpa3oBarenbHbIX OpraHu3auusx (y4pexACHHUSX), peau3yIOLUX
o0Opa3oBaTeNpbHyl0 MpOTrpaMMy CpelHero ooOmero oOpa3oBaHMs B Ipezenax
ocBoenust [IIIKPC, TIIICC3 na 6a3e ocHOBHOTO 0011ero oOpa3oBaHus, yuyeOHas
JUCHMIUIMHA «XUMHs» H3y4yaeTcsi B 0011e00pa30BaTENbHOM LUKIE y4eOHOTO
OIIOII CIIO na 6a3e OCHOBHOI'O OOIIEro 00Opa3oBaHUs C MOJTYYCHHUEM CPEIHETO
obmero oopazosanus (ITIIKPC, IIIICC3).

B yueOnbix mnanax [IIIKPC, IIIICC3 wmecto yuyeOHON AMCIUILIAHBI
«XuMHS» — B COCTaBe 00111€00pa30BaTeNIbHbIX YUYEOHBIX AUCIHUIUIMH IO BBIOOpY,
dbopMupyeMBbIX W3 00fA3aTENbHBIX MPEAMETHBIX OO0JacTed CpeaHero OOIIero
oOpazoBanus, g1  npodeccuit  CIIO wmm  cnemumansHocTedt  CIIO
COOTBETCTBYIOIIETO MpoduJisi MpodhecCUOHATIBHOTO 00pa30BaHUs.

PE3YJILTATHI OCBOEHUSI OBILIEOBPA3OBATEJBLHOI YUEBHOM
T COUTIIAHBI

JTuunocmmuoie pezynomamot

peanu3aius IMO3WTUBHBIX KU3HEHHBIX IEPCICKTUB, HWHUIIMATHBHOCTD,
KpEaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEIETIECHUIO,
CIIOCOOHOCTh CTaBUTD IICJIM M CTPOUTD KU3HEHHBIC TIJIaHBI;

NPUHATHE M peau3alus IEHHOCTEeW 340poBoro M 0Oe3o0macHoro oodpasa
KU3HH, OEpPE)KHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY
(GU3UYECKOMY U TICUXOJIOTUYECKOMY 37]0POBBIO;

HETIPUATHE BPEIHBIX TMPHUBBIUCK: KypEHHs, YIOTPEOJCHHUSI aJIKOTOJI,
HapPKOTHKOB.

TOTOBHOCTh OOYYarOIIMXCS K KOHCTPYKTHBHOMY YYacTHIO B TIPUHSATHH
pEIeHN, 3aTparuBaloluX WX IMpaBa M HMHTEPEChI, B TOM YHUCJE B PA3IUYHBIX
dbopmax OOIIECTBEHHOW CaMOOpraHHW3allid, CaMOYIPABJICHUS, OOIIECTBEHHO
3HAYUMOM JIEATEIILHOCTH;

OPUHATHE TYMAHUCTHYECKUX IIEHHOCTEHW, OCO3HAHHOE, YBAXKHUTEIHHOE W
noOpokenaTeIbHOe  OTHOIIEHHWE K  JPYroMy  YeJOBEKYy, €ro MHEHHIO,
MHUPOBO33PEHUIO;



pa3BUTHE KOMIIETCHIIMI COTPYIHUYECTBA CO CBEPCTHUKAMH U B3POCIBHIMH B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TOJIE3HOH,  y4eOHO-HCCIIEI0BaTEIbCKOM,
MIPOEKTHOM U JPYTUX BUAAX JCATCIHHOCTH;

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHUSA
HayKH, 3HAYUMOCTH HAYKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTRBY,
BJIQJICHHE JOCTOBEPHON MH(pOpMAIIMEH O MEePEAOBhIX TOCTIKEHUSX M OTKPBITHIX
MHUPOBOH M OTEUYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTHh B HAayYHBIX 3HAHHUSIX 00
YCTPONCTBE MHUpa U OOIIECTBA;

TOTOBHOCTh M  CIOCOOHOCTh K  OOpa3oBaHHWIO, B TOM  YHCIE
caM000pa30BaHNI0, Ha MPOTHKCHUM BCEH JKW3HHW; CO3HATEIHHOE OTHOIICHHE K
HEIMPEPHIBHOMY 00pPa30BaHUI0 KaK YCIOBHUIO YCICUTHOW MpodeCcCHOHANBHOU U
OOIIIECTBEHHOH JIEATENHLHOCTH;

IKOJIOTUYECKAsi KyJIbTypa, OEpeXHOE OTHOIIEHUS K POJHOWU 3emie,
MPUPOAHBIM OOraTCTBAM MHpPA; MOHUMAHHWE BIUSHUS COLMAIBLHO-DKOHOMHYECKUX
MIPOIIECCOB HAa COCTOSIHUE MPUPOJIHON U COIMAIBHOU Cpe/ibl, OTBETCTBEHHOCTD 3a
COCTOSIHUE  TPHUPOJHBIX  PECYypCOB; yYMEHUS U  HaBBIKK  Pa3yMHOTO
MPUPOOTIOIH30BaAHUS, HETEPITUMOE OTHOIICHHUE K JIEUCTBUSIM, IPUHOCSIIINM BPE]l
HKOJIOTUH; TPUOOPETEHHE OIbITa SKOJIOTO-HANIPABICHHON JEATEIHHOCTH;

NOTPEOHOCTh TPYIUTHCS, YBAXKEHUE K TPYLy U JIOIAM TPYJa, TPYIOBBIM
JOCTHKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K
pPa3HBIM BHJIaM TPYIOBOU IEATEITHHOCTH.

Memanpeomemmnule pe3yiomamut

Pecynamusnvie ynusepcanvuvie yuebHvle oeticmeus

OOyyaromuiics Hay4uTCs:

CaMOCTOSATEIILHO OMPEACISITh NN, 33/1aBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OTIPEJICIUTh, UTO IIeJIb IOCTUTHYTA,;

CTaBUTh M (POpMyIUpOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBIOMPATH MYTh JOCTMXKEHUS II€JIM, TUIAHUPOBATH PEIICHHUE MOCTaBICHHBIX
3aJla4, ONTUMU3UPYS MaTepuaIbHbIe U HEMaTepUaIbHbIC 3aTPATHI;

COTOCTAaBIISATh TOJIYYCHHBIA PE3yJbTaT JACSITEIBHOCTH C IOCTaBICHHOM
3apaHee LEJbIO.

Iloznaeamenvhule yHugepcanvhvlie yuebHvle Oelcmeus

OOyyaromuiics HayquTCs:

MCKaTh M HaXOJUTh 000O0IIEHHBIE CIIOCOOBI PEIICHUS 3a]a4d, B TOM YHCIIE,
OCYIICCTBIIATh Pa3BEPHYThIM MH(GOPMAIIMOHHBIN MTOUCK W CTAaBUTh Ha €T0 OCHOBE
HOBBIE (y4eOHbIE U MO3HABATEIbHBIC) 3a/1a4H;

KPUTUYECKA OIEHWBATh W WMHTEPIPETHUPOBATh HH(POPMAIIUIO C Pa3HBIX
MO3UIINH, paclio3HaBaTh W (UKCUPOBATH MPOTUBOPEUYUS B HHPOPMAIMOHHBIX
HMCTOYHUKAX;

HAXOJIUTh U MPUBOJUTH KPUTUUECKHUE apTyMEHThI B OTHOIIICHUU JIEUCTBUIA U
CY)KJIEHUW JpYyroro, CHOKOMHO W Pa3yMHO OTHOCHUTBCS K KPUTHUYECKUM
3aMEYaHUSIM B OTHOIIEHWU COOCTBEHHOTO CYXKJIEHHS, pacCMaTpUBaTh HX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS;



BBIXOJAUTh 33  paMKd  Y4yeOHOro  mpeaMeTra ©  OCYUIECTBIATH
LICJICHAIIPABJICHHBINA TIOUCK BO3MOXKHOCTEH I IIMPOKOIO IIEPEHOCa CPENCTB U
CH0c000B AEMCTBYS;

BBICTPAauBaTh WHIAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS
OTrpaHUYEHMsI CO CTOPOHBI IPYIUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

Kommynuxamusnule ynugepcanvhvie yuebHvie deticmeaus

OOyyaromuiics Hay4uTCs:

OCYLIECTBJISThH JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pPOCJIBIMH (KaK BHYTpU 00pa30BaTEIbHON OpraHU3alliy, Tak U 3a €€ IpeaeIaMu),
no0MpaTh MAapTHEPOB JIS JEJIOBOM KOMMYHHUKAIIMM MCXOJIs W3 COOOpakeHMi
PE3yIBTATUBHOCTH B3aUMOJIEHCTBHUS, & HE JIMYHBIX CUMITATHIA;

IPU OCYHIECTBICHUU T'PYIIIOBON pabOThl OBITh KaK PYKOBOJIUTENIEM, TaK U
YJICHOM KOMaHJbl B pa3HbIX poOJIsIX (TeHepaTrop WIeH, KPUTHK, HUCIOJHUTEIb,
BBICTYNAIOLIHI, SKCIIEPT U T.J1.);

pPa3BEpPHYTO, JIOTMYHO M TOYHO M3JlaraTb CBOK TOYKY 3pEHHUS C
MCIIOJIb30BaHUEM AJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3bIKOBBIX CPEJCTB;

pacrno3HaBaTh KOH(GJIMKTOTCHHbIC CUTYalluu U MPEeAoTBpaIiaTh KOHMIUKTHI
0 HUX AaKTUBHOM (ha3bl, BBICTpauBaTh JIEJOBYI0O U 00pa3oBaTelbHYIO
KOMMYHUKAIUIO0, U30erasi JMYHOCTHBIX OLIEHOYHBIX CYKJIECHUU.

IlIpeomemmnwie pezyromamol

B pesynpraTe u3ydeHuss y4eOHOM IUCHUIUIMHBI «XHUMHS» Ha YpPOBHE
cpeaHero oo1iero oopa3zoBaHusi O0yJarOMUACT HAYIUTCS:

pacKpbIBaTh Ha NIpPHUMEpPax poJib XUMHUHU B (DOPMUPOBAHUM COBPEMEHHOM
HAay4YHOU KapTHUHBI MUPA U B PAKTUYECKOU JIEATENBHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh HA MPUMEpPax B3aUMOCBS3b MEXKIY XUMHUEW W APYTrUMU
€CTECTBEHHBIMU HAYKAMU;

noHumaTh (pusnyeckuii cmpicn [lepuognueckoro 3akona [[.M. MenpaeneeBa
U Ha €ro OCHOBE OOBSACHATh 3aBUCHMOCTb CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
00pa30BaHHbBIX UMHU BELIECTB OT 3JIEKTPOHHOTO CTPOEHHUSI ATOMOB;

OOBSACHATh TPUYMHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOIIUX
IpeJICTaBICHUN 00 UX COCTaBE U CTPOEHUH;

MPUMEHATh NPABWIA CUCTEMATUYECKONM MEXKIYHAPOAHOW HOMEHKJIATYpPHI
KaK CpEICTBAa pAa3jiMYeHHs] U UACHTU(PUKALMU BEIIECTB IO HMX COCTaBy U
CTPOEHHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE W CTPYKTYpHbIE (DOPMYJIBI OpPraHHMYECKUX
BEILECTB KaK HOcuTenedl MHGOpMaluu O CTPOCHUM BEUIECTBA, €ro CBOWCTBAX MU
MPUHAIJIEAKHOCTH K ONPEACICHHOMY KJIacCcy COeAMHEHUH;

XapaKTEpU30BaTh OPraHUYECKHE BEIIECTBA IO COCTABY, CTPOEHUIO U
CBOMCTBaM, YCTAHABIMBATH IMPUUYMHHO-CIICJICTBEHHBIE CBSI3M MEXKAY JaHHBIMU
XapaKTepUCTUKAMH BEIIECTBA,

MPUBOJUTHh NPUMEPHI XUMUYECKUX PEAKIUNA, PACKPBIBAIOIIUX XapaKTEPHbIC
CBOMCTBAa TUIIMYHBIX NPEICTABUTENECH KIACCOB OPraHUYECKUX BEIIECTB C LIEJIBIO
uX uaeHTuGuKanuu u 00bICHEHHs 001aCTH PUMEHEHHS,




MPOTHO3WPOBATh BO3MOXKHOCTh TPOTEKAHUS XHMHYECKUX PEaKIUid Ha
OCHOBE 3HAaHMWA O TUIMAX XUMHUYECKOM CBSI3M B MOJIEKYJIAaX PEareHToB M UX
PEaKIMOHHON CIIOCOOHOCTH;

UCIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUM W XHUMUYECKHX CBOMCTBaX
BEIECTB JIsi 0€30MMaCHOr0 MPUMEHEHHUS B MPAKTHYECKOU IeATEeIbHOCTH;

OPUBOJUTH  MPUMEPHl  MPAKTUYECKOTO  HCIIOJIb30BAaHUSA  IMPOJYKTOB
nepepaboTKu HeDTH U MPUPOJHOTO Ta3a, BHICOKOMOJEKYJSIPHBIX COEIUHEHUMN
(monMATUIIeHA, CHHTETUYECKOTO Kay4uyKa, alleTaTHOTO BOJIOKHA);

MIPOBOMTH OIIBITHI 10 PACTIO3HABAHUIO OPTAHUYECKUX BEIIECTB: TIUIEPUHA,
YKCYCHOM KHCIIOTBI, HEMpEeIeIbHBIX KHPOB, TIIIOKO3bI, Kpaxmania, OEJIKOB — B
COCTaBE MUIIEBBIX MPOTYKTOB U KOCMETHYECKHUX CPEJICTB;

BIQ/ICTh NpaBWJIaMU U MpueMaMu Oe30macHOi paboThl ¢ XUMHUYECKUMU
BEIIECTBaMH U JaO00OpaTOPHBIM 000PYyI0BaHUEM;

yCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIMU U CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS OT pPa3UYHBIX (PAKTOPOB C IEJbI0 OMpeeIeCHUs
ONTUMAJIbHBIX YCIOBHI MPOTEKAHUSI XUMUYECKUX TTPOIIECCOB;

IPUBOJIUTH MMPUMEPHI THAPOIIN3A COJICH B MMOBCEIHEBHOM KMU3HU YEJIOBEKA;

OPUBOJIUTH TPUMEPHl  OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PpEAKIUi B
IpUpOJIe, NPOU3BOACTBEHHBIX MTPOLIECCaX U )KU3HEAEATEIbHOCTH OPraHU3MOB;

OPUBOJUTH TMPUMEPHl XUMHUYECKHX PpEAKIHMi, pPacKpbIBAIOIIMX OOIIHe
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB M HEMETAJIIIOB;

OPOBOAWTH  pacyeThl HAa  HAXOXKJACHHE  MOJIEKYISIpHOH  (HOpMYIbI
YIIEBOIOPOAA MO MPOAYKTaM CrOpaHHsl M MO €r0 OTHOCHTENHHOW IJIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;

BIIQ/ICTh MpaBWJIaMH O€30MacHOr0 OOpalleHus C €IKUMH, TOPIOYUMU U
TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOM XUMUU;

OCYIIECTBJISATh TMOUCK XUMHUYECKOW HMHPOpPMAlUU 1O  Ha3BaHUAM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHUYECKU OIIEHUBATh U MHTEPIPETUPOBATH XUMHUYECKYIO WH(OpMAIHIO,
COJEpKaIIylocs B COOOILEHUSAX CPEICTB MaccoBOM HMHQOpMaIMH, pecypcax
HNuTepHeTa, HayYHO-TIOMYJSPHBIX CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHOHAYYHOU
KOPPEKTHOCTH B WEJSAX BBIABJICHUS] OIIMOOYHBIX CYXIEHUU Hu (PopMupoBaHUS
COOCTBEHHOM MO3UINH;

MPECTaBIATh IMYyTH PEIIEHUS TJIO0AIBHBIX TPOOJeM, CTOSIIUX TMepen
YEJIOBEUECTBOM: JIKOJIOTHYCCKUX, YHEPTETUHYCCKUX, CHIPHEBBIX, U POJIb XMMHH B
PELICHUH 3TUX TPOOIIEM.

Obyuarowuiics noayyum 603MOHCHOCHIb HAYYUMbCA

WILTIOCTPUPOBATh HA MPUMEPAX CTAHOBICHHE M SBOJIOIHIO OPTaHUYECKOM
XUMUH KaK HayKH Ha Pa3IMYHBIX HCTOPUYECKHX dTaraxX € pa3BUTHS;

MCIIOJIH30BaTh METOJbI HAYYHOTO TIO3HAHUS TPH BBITOJHEHUH MPOCKTOB H
y4eOHO-UCCIIEeIOBATENIbCKUX 3a]1a4 10 U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOJIyUYEHUS U
pacno3HaBaHMsI OPTAHUYECKUX BEIIECTB;

OOBSACHATh TPUPOAY UM CHOCOOBI O0pa30BaHUA XUMHUYECKOW CBSI3M:
KOBAJICHTHOU (TOJSIPHOM, HETIOSIPHON ), HOHHOW, METAJUTMYECKOM, BOJOPOTHOM —
C LIETIBIO OTPEIeNIEHUsI XMMUYECKON aKTUBHOCTHU BEIIECTB;




YCTAaHABJIMBATh TEHETUYECKYIO CBS3b MEXKIY KjlacCaMU OpPraHUYECKUX
BEIIECTB JUIsi OOOCHOBAHMSI MPUHIMIMAIBHOM  BO3MOXHOCTH  IOJYYEHUS
OpraHUYECKUX COCTUHEHUHN 3aJaHHOTO COCTaBa U CTPOCHUS;

yCTaHABJIMBATh B3aUMOCBSI3M MEXIy (akTaMu W Teopued, MPUUUHON U
CJIEJICTBUEM IpPU aHaIM3€ MPOOJIEMHBIX CUTYallMi U1 0O0CHOBAaHUU MPUHUMAEMBIX
pelieHnii Ha OCHOBE XMMUYECKUX 3HAHUU.



COAEP)KAHHUE OBIIIEOBPA3OBATEJIBHOM
YUYEBHOU N CHUITJIMHBI « XUMMUS»
Texunueckuii npoguiib NpodeccuoHATBHOT0 00pa30oBaHUS

BBenenue
Hayunble MeTOIbl IMO3HAHMS BEUIECTB M XWUMHUYECKUX sBIeHHHA. Poib
IKCIEPUMEHTA U TEOPUU B XUMHUH. MOJAEIHPOBAHNWE XHUMHYECKHX IPOLECCOB.
3nauenue xumuu mpu ocBoeHun mnpodeccuit CIIO u cnemmansuocteit CIIO
TEXHUYECKOTO PO nMpodeccuoHaIbHOTO 00pa30BaHHUS.

1. O0masi ¥ HeopraHu4ecKkasi XUMHA
1.1. OcHOBHBbIE NOHSITHUA M 3AKOHBI XUMHH

OcHoBHbIe MOHATHS XxuMHH. BemectBo. Atom. Moinekymna. XuMHUECKUN
sanemeHT. Amnotponusa. IIpocTeie W clOXHbIE BelecTBa. KadyecTBEHHBIM U
KOJMYECTBEHHBIM  COCTaB  BEHIECTB. XUMHUYECKHE 3HAKM U (OPMYJIBL
OTHOCHUTENBHBIE aTOMHASI U MOJIEKYJIIpHAasi Macchl. KOonu4yecTBO BelllecTBa.

OcHoOBHbIE 3aKOHbl XUMHUH. CTEXHMOMETpHUS. 3aKOH COXPAHEHUS MacChl
BEILIECTB. 3AKOH MOCTOSTHCTBA COCTaBA BEILIECTB MOJIEKYJISIPHOM CTPYKTYpPBI. 3aKOH
ABOTajJipo  CJIEICTBUS U3 HETO.

PacueTHble 331241 HA HAXOXKIAECHUE OTHOCUTEIBHON MOJEKYJISIPHOM MACCHI,
OTMpeIeSICHHEe MAaCCOBOM J0JIM XUMHUECKUX IJIEMEHTOB B CJIOKHOM BEILIECTRBE.

Lemoncmpayuu

Mopenu aTOMOB XUMHUYECKHUX JIEMEHTOB.

Mopnenu MoOJIEKYJT TPOCTBIX M CIOXKHBIX BEHIECTB (ILAPOCTEP’KHEBBIE U
Crroaprta — bpurne6a).

KoJsekiust mpoCThIX U CI0KHBIX BEILIECTB.

HekoTopsle BeliecTBa KOJIUYECTBOM | MOJIb.

Mopens MOJISIpHOTO 00OBeMa ra3oB.

Amnorponus ¢pocdopa, KUCIopoaa, 010Ba.

Ilpogunvnvie u npogheccuonanvno 3nauumvle 1€EMEHmMbl COOEPHCAHUAL.
AnnorpornHble MoaudUKauu yriepoaa (anmMas, rpadur), kuciaopoaa (KUCIOPO,
030H), ojioBa (cepoe u Oenoe 0510BO). [loHATHE O XUMHUYECKON TEXHOJIOTHH,
OMOTEXHOJOTHH U HAHOTEXHOJIOTUH.

1.2. Ilepuoamueckuii 3akoH u Ilepuoanueckasi cucreMa XUMHYECKHUX
nemeHToB /I. U. MenaesieeBa u cTpoeHue aTromMa

Ilepuoouueckuit 3axkon /. H. Menoeneesa. llepuoanueckuii 3aKOH B
dbopmynuposke JI. 1. Menneneena.

[lepuonuueckass TabnMila XUMHUYECKHUX JJIEMEHTOB — Tpaduyeckoe
OTOOpaXKEHUE TEepUOANYEcKoro 3akoHa. CTpyKTypa NEpHOIUYECKON TaOJIUIIbL:
MePHOIbI (MaJibie ¥ OOJIbIIINE), TPYIIHI (TJIaBHASI U TIOOOYHAs).



Cmpoenue amoma u Ilepuoouueckun 3axon /[.U. Menoeneesa. Atom —
CIOXHasi yacTuua. SAnpo (MPOTOHBI W HEUTPOHBI) M AJIEKTPOHHAs 000J0YKA.
N3oronel. CTpoeHue HSIEKTPOHHBIX 000JOYEK aTOMOB DJJIEMEHTOB MallbIX
neproIoB. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOUEK aTOMOB 3JIEMEHTOB
OOJIBIIINX TIEPUOAOB (TIEPEXOHBIX d1eMeHTOB). [loHaTHe 006 opOuTaNIsIX: S-, p - U
d-opOuTanu. DeKTpOHHBIC KOH(PUTYpAIIMH aTOMOB XMMHUYECKUX DJIEMEHTOB.

CoBpemennass  opmynupoBka Ilepuoandeckoro 3akoHa. 3Ha4YeHHE
[lepuoguueckoro 3axkoHa u llepmoanyeckoil CHUCTEMBI XUMHUYECKUX AJIEMEHTOB
J.N. MenneneeBa 115l pa3BUTUS HAYKU U IOHUMAHUSI XUMUYECKOW KAPTUHBI MUPA.

Lemoncmpayuu

Paznuunbie ¢opmer [lepuogudeckold CHUCTEMBI XMMHYECKHUX SJIEMEHTOB
J.1. Menneneena.

JuHamudeckue Tabauibl 1uisi MoeupoBanus [lepuoandeckoi CUCTEMBI.

DneKTpu3alus Te U UX B3aUMOJICHCTBUE.

Ilpogunvnvie u npogheccuonanvno 3Havumvle 3J1eMEHMBL COOCPHCAHUAL.
PannoaktuBHOCTh. VCmonb30BaHME pPagMOaKTUBHBIX H30TOMNOB B TEXHUYECKUX
1ensix. PEHTTeHOBCKOE M3IIyYEHUE U €r0 UCIIOIb30BAHUE B TEXHHUKE U MEIUIIMHE.
MopenupoBaHue Kak METOJ] TPOTHO3UPOBAHUS CUTYallUH HAa MPOU3BOICTBE.

1.3. CrtpoeHue BemecTBa

Honnana xumuueckasn ceazp. Katnonsl, X 00pa3oBaHHE U3 aTOMOB B
pe3yabpTare Impollecca OKHUCICHUs. AHUOHBI, WX O0Opa3oBaHHE W3 aTOMOB B
pe3yapTare mpolecca BOCCTaHOBICHHS. HoOHHas CBA3b KakK CBS3b MEXIY
KaTUOHAMHW W  aHHOHAMHM 32 CYET DJIEKTPOCTATHYECKOTO  MPUTSHKCHUSI.
Knaccudukanyss HOHOB: 1O COCTaBy, 3HAKy 3apsjia, HAJIUYUIO THAPATHOU
o0onouku. MoHHbIE KpucTaumueckue pemnieTkd. CBOMCTBA BEIIECTB ¢ MOHHBIM
TUTIOM KPUCTAJUIMYECKON PEIIETKH.

Kosanenmnasa xumuueckasn ceéazb. Mexanusm o0pa3oBaHUsI KOBaJEHTHOM
CBs3M (OOMEHHBIM W  JIOHOPHO-AKIENTOPHBIN).  DJIEKTPOOTPHUIIATEIIHLHOCTb.
KoBasieHTHBIE TONISIpHAs U HENoOJIsIpHas CBA3U. KpaTHOCTH KOBAJIEHTHOM CBSI3H.
MonekynsipHble U aTOMHbIE KpUCTaUIM4Yeckne pemeTkd. CBOWCTBAa BEIIECTB C
MOJIEKYJISIPHBIMU U @aTOMHBIMU KPUCTAUTMYECKUMHU PELIETKAMM.

Memannuueckaa cea3b. MeTamdyeckas KpUCTAIMYECKAs pEIIeTKAa U
MeTaJlTnYecKasi XuMudeckas CBsi3b. GuU3nyeckue CBONCTBA METAJIOB.

Azpecammubie cocmoanusn eeuiecme U 6000POOHAA Cé:a3b. TBEPIOE, KUIKOE
U razoo0pa3Hoe cocTosiHus BemecTB. [lepexos BelecTBa U3 OJJHOTO arperaTHOTO
COCTOSIHUS B Jipyroe. BojiopoiHast CBs3b.

Yucmote eewgecmea u cmecu. llonstue o cMecu BeliecTB. ['oMoreHHnie u
rereporerdble cmecu. CocTaB cMeceil: 00beMHast 1 MaccoBast OJIM KOMIIOHEHTOB
CMECH, MaccoBasi J0JIisl IPUMECEH.

Hucnepcuvie cucmemwi. Ilonstue o aucnepcHon cucrteme. JlucnepcHas
daza u nucnepcuonHas cpena. Kmaccudukanus nucrnepcHbix cuctem. [lonsrtue o
KOJUIOMIHBIX CUCTEMaX.

Lemoncmpayuu




Mopenb KpUCTAIIIMYECKON PEIETKU XJIOPUAA HATPHSL.

OOpa3ipl MUHEPAJIOB C MOHHOM KPUCTAUIMYECKOM PEIIETKOW: KaJbIUTa,
rajuTa.

Monenu KpHUCTAJUTMYECKUX PEIIETOK «CyXOro Jbjaa» (Wid ioja), anmasa,
rpaduTa (MM KBapia).

[Tpubopsl Ha KUAKUX KPUCTAILIIAX.

OOpa3ipl  pa3sNUYHBIX JAMCIEPCHBIX CHUCTEM: SMYJbCHH, CYyCHEH3H,
a’pO30JIEH, TeICH U 30JIEH.

Koarymsanus.

Cunepesuc.

Oddext Tunngans.

JlabopamopHvie onvlmbi

[TpuroroBneHue cycneH3un kapOoOHaTa KaJbIus B BOJE.

[TosyueHue 3MyaIbCUM MOTOPHOTO Macia.

Ilpogunvnvie u npogheccuonanvno 3Havumvle 3J1eMEHMBL COOCPHCAHUAL.
[TossIpHOCTE  CBA3M M MOJAPHOCTH MoyeKysbl. Konaencamus. TekydecTs.
Bosronka. Kpucramumzanus. CyOnumanuss u  gecyOonumanusa.  AHOMaIuu
¢uznyeckux cBOiCTB Boabl. Kujkue kpucramibl. MuHepanasl U TOPHBIE MOPObI
KaK MPUPOAHBIE CMECU. DOMYJIBCUU U CYCIIEH3UH. 30 (B TOM YMCIIE a3pO30JH) U
resid. Koaryssinus. Cunepesuc.

1.4. Boxa. PacTBOpbI. DJIeKTPOJUTHYECKAS AMCCOUALIMS

Booa. Pacmeopwvi. Pacmeopenue. Bona xak pactBoputelb. PacTBOpUMOCTh
BemlecTB.  HachlllleHHbIe,  HEHACBIIICHHBIE,  TEPECHIIMICHHBIE  PACTBOPHI.
3aBUCUMOCTh PAacCTBOPUMOCTH Ta30B, JKUJIKOCTEH U TBEPIbIX BEIIECTB OT
pa3snuYHBIX (AKTOPOB.

MaccoBast 10Ji1 paCTBOPEHHOTO BELIECTBA.

Inekmponumuyeckasa ouccoyuayusn. IDIECKTPOJIUTHI U HEIJIEKTPOUTHI.
DNEeKTpOoIUTHYECKas JTUCCOLIAALIMS. MexaHn3Mbl AIEKTPOITUTUUECKON
JUCCOLUMALIMM I BELIECTB C PAa3IUYHBIMU TUINAMUA XUMHUYECKOM CBSI3H.
['mapatrpoBaHHbIE W HETHAPATUPOBAHHBIE MOHBI. (CTENEHb 3IEKTPOIUTHYECKOU
nucconuari. CuiibHbIe U ciaadble dIeKTPoUThl. OCHOBHBIE TOJIOKEHHS TEOPUU
AIEKTPOJIMTUYECKON  Auccoruanuu. KHCIOTbI, OCHOBaHHMSI M COJM  Kak
AIIEKTPOJIUTHI.

Lemoncmpayuu

PacTBOpHMOCTH BEIIECTB B BOJIE.

CoOupaHnue razoB METOJI0M BBITECHEHUS BOJIBI.

PacTBOpeHue B BOojie CEPHOM KUCIIOTBI U COJIE aMMOHUS.

OO6pa3ipl KpUCTALIOTHAPATOB.

N3rotoBneHne TUIICOBOM MOBS3KH.

HcnbiTanre pacTBOPOB SJEKTPOJIUTOB M HEIIEKTPOJIUTOB HaA MPEIAMET
JIMCCOLUALINY.

3aBUCHUMOCTh CTENEHU DJIEKTPOJUTUYECKON JUCCOLUMAIMU  YKCYCHOM
KHCIIOTBI OT pa30aBJIeHHs pacTBOpA.




JIBr>KeHME OKpAIIEHHBIX HOHOB B JJIEKTPUYECKOM I10JIE.

[IpuroToBieHUE KECTKOW BOJIBI U YCTPAHEHUE €€ KECTKOCTH.

HNoHuTsI.

OO0pa3ipl MUHEpPATIBHBIX BOJ PA3JIMYHOTO HA3HAYEHUS.

lIpaxmuueckoe sanamue

[IpuroroBiieHrE paCTBOPOB € 3aIAHHOW MOJIIPHOU KOHIIEHTPALIUEH.

Ilpogpunvnvie u npogheccuonanvho 3nauumble 371€MEHMbL COOEPHCAHUA.
PactBopenne kak (U3HKO-XUMHUYECKH mporecc. TernoBbie 3¢p¢GeKTsl mnpu
pactBopeHnn. Kpucramuoruaparsl. Pemenne 3agad  Ha MacCOBYHO  JIOJIIO
pPacTBOpPEHHOro0 BemecTsa. [IpuMenenne Boapl B TEXHUYECKUX LENsaX. /KeCTKOCTh
BOJIBI M CIIOCOOBI €¢ ycTpaHeHHsl. MuHepanbHbIe BOJBI.

1.5. Kiaaccupurkauusi HCOPraHM4eCKUX COeIMHEHUI U UX CBOICTBA

Oxkcuowt u ux ceoiicmea. Coieodpa3yromie U HecoyieoOpa3yroIe OKCHUIBbL.
OcHoBHBIE, aM(bOTEPHBIE U KUCJIOTHBIE OKCHBI. 3aBUCUMOCTh XapaKTepa OKCHJIa
OT CTENEeHU OKUCICHUS OO0pa3ylollero ero Meramia. XHUMHYECKHE CBOMCTBa
oKkcHua0B. [lonydeHue OKCUI0B.

Kucnomot u ux ceoiticmea. KucioTsl Kak 3JIEKTPOIUTHI, UX KIACCU(PUKALIUS
[0 pa3NYHbIM MpU3HAKaM. XUMHUYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUU
AIEKTPOJIUTUYECKOMN JACCOLMALINH. OcobeHHoctu B3aUMO/ICHCTBUS
KOHIICHTPUPOBAHHOM CEPHOM MW a30THOM KHCJIOT ¢ MeTaiutlaMu. OCHOBHBIE
CIOCOOBI TTOTYYEHUS KUCIIOTHI.

Ocnoeanuna u ux ceoiicmea. (OCHOBAaHUS KakK DJEKTPOJIMUTHI, HX
KJ1IaccuUKalys Mo Pa3IMuHbIM MPU3HAKaAM. XMMHYECKHUE CBOMCTBA OCHOBAHUH B
CBETE TEOPHUHU DJICKTPOJIUTUUECKON auccolmanvu. Pa3znoxeHne HepacTBOPUMBIX B
BOJI€ OCHOBaHUN. OCHOBHBIE CIIOCOOBI MTOJIYYCHUSI OCHOBAHUM.

Conu u ux ceonicmea. Conu Kak 3eKTposuThl. CONM CpeHue, KUCIbIE U
OCHOBHbIE. XHMHUYECKHUE CBOMCTBA COJIEM B CBETE€ TEOPUU DIIEKTPOIUTUUYECKOU
nucconuanyu. CriocoObI MOTYyUYSHHUS COJICH.

I'maponns conen.

Lemoncmpayuu

B3aumopencTBue a30THOWM M KOHIIEHTPUPOBAHHOM CEPHOW KHUCIOT C
METaJJIAMHU.

[Tonyuenue u cBoiicTBa aMmGpOTEPHOTO THAPOKCHUA.

HeoOpatumelil ruiponu3 kapOuaa Kaablus.

OOpaTtuMbIi THAPOJIN3 COJIEH PA3IMYHOTO TUIA.

JlabopamopHvie onvlmoi

HcnpiTaHne pacTBOPOB KUCIOT UHAUKATOPAMHU.

B3aumopenicTBre METAIIIOB ¢ KUCIOTaMM.

B3auMopaencTBre KUCIOT ¢ OKCHUIaMU METAJLIIOB.

B3auMonencTBre KACIOT ¢ OCHOBAaHUSIMU.

B3auMoaencTBre KUCIOT € COJISIMMU.

HcnpiTanne pacTBOPOB LIEIOYEN NHAUKATOPAMMU.

B3aumopnencTBre IenoYen ¢ COJISIMHU.




PaznoxeHne HepacTBOPUMBIX OCHOBAHUM.

B3aumopeiicTtBue cojiell ¢ MeTaJuIaMU.

BzaumopencTBue cosen Apyr ¢ APYrom.

['maponun3 coseit pa3IMyHOro TUIIA.

Ilpogpunwvnvie u npogheccuonanvho 3nauumvle 371€MEHMbL COOEPHCAHUA.
[IpaBuna pazdaBieHHs] CEpHOM KHUCIOTHL. Mcronb3oBaHWE CEPHOM KHUCIOTHI B
MPOMBIIUICHHOCTH. EAKHWe menoun, X HCMIOJIb30BAHWE B IPOMBIILICHHOCTH.
['amenass W HeramieHass W3BECTb, UX NPUMEHEHHWE B CTPOUTENBCTBE. [umnc u
anedacTp, TUIICOBaHUE.

[lonatne o pH pacrBopa. Kucnornas, menodHas, HEUTpaJbHas cpena
pPacTBOpPOB.

1.6. XuMHYeCKHe peaKkuu

Knaccugpurkayua  xumuueckux  peaxyuu. Peakuym  coeIUHEHUS,
pasnoxkeHus, 3amenieHus, ooOmena. Karamutudeckue peakiuu. OOpatumbie U
HEOOpaTUMbIE  pEeaKIuu. I'omoreHnbie U TETEPOreHHbIE  PEaAKIUHU.
DK30TEepMHUUECKUE U SHJIOTEPMHUUECKUE peakiu. TermnoBoil apPpekT XuMUIeCKux
peakuuii. TepMOXUMUYECKHE YPABHEHUS.

Okucaumenvno-eoccmanogumenvuvie peaxyuu. CTENEHb OKUCICHUS.
Okucnurens W BOCCTaHOBICHHE. BoccranoButens W okucieHue. Meron
AJIEKTPOHHOTO  0OajaHca  JyIsi  COCTAaBJE€HUSI  YpaBHEHUM  OKHUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMN.

Crkopocmb xumuueckux peakyuil. IIoHATHE O CKOPOCTH XUMHYECKHX
peakuuii. 3aBUCUMOCTb CKOPOCTH XMMHUYECKHX PEAKIUI OT pa3IMYHbIX (PaKTOPOB:
MPUPOJIBI PEATUPYIOIINX BEIIECTB, UX KOHIICHTPAIUH, TEMIIEPATYPhI, TOBEPXHOCTU
CONPUKOCHOBEHUS U UCIIOIb30BaHUs KaTaIU3aTOPOB.

Oopamumocmev xumuueckux peakyuii. OOpatumbie U HeoOpaTUMBbIE
peakiuu. XMMUYECKOe PAaBHOBECHE U CIIOCOOBI €T0 CMEIIICHHUS.

Lemoncmpayuu

[Tpumepsl HEOOpAaTUMBIX PEAKIU, UAYIIMX ¢ 00pa30BaHUEM OCaJKa, raza
WJIU BOJBI.

3aBUCHUMOCTh CKOPOCTH PEAKLIMU OT MPUPOIbl PEATUPYIOIINX BEIIECTB.

B3aumojieiicTBUE pacTBOPOB CEPHOM KUCIOTHI C pacTBOpaMH THOCYJb(aTa
HATpHUs Pa3IMUHON KOHIICHTPAIIUU U TEMIIEPATYPHI.

Mopeap KUISIIETro CI0s.

3aBUCUMOCTh  CKOPOCTH  XUMHUYECKOM  peakiuu OT MPUCYTCTBUS
KaTaju3aropa Ha NpUMEpe pPas3jIoKEeHUS TEpPOKCHUJa BOJOPOJa C IOMOIIBIO
JTMOKCHIa MapTaHIla U KaTajiasbl.

Moaens aaekTpoau3epa.

Mopenb 351eKTpOJIN3HON BaHHBI JJIs1 TOJTYYEHUS AITFOMUAHUSL.

Mopenb KOJOHHBI CHHTE€3a aMMHAaKa.

JlabopamopHvie onvimoi

Peakuust 3aMelieHust MeI KEJIE30M B paCTBOPE MEIHOTO KyIopoca.

Peakmuu, naymime ¢ oOpa3oBaHUEM OCaiKa, ra3a Wiv BOIbI.




3aBUCUMOCTbH CKOPOCTH B3aUMOJIEUCTBUS COJITHOM KHCIIOTBI C METAJUIAMH OT
WX TIPUPOJIBI.

3aBUCUMOCTh CKOpocTH B3aumojeicTBus okcupa menu (II) ¢ cepHoit
KHCJIOTOM OT TEMITEPATYPBHI.

Ilpogpunwvnvie u npogheccuonanvho 3nauumvle 371€MEHMbL COOEPHCAHUA.
[Tonsitue 00 nyekTponu3e. DIEKTPOIM3 PACIUIABOB. JIEKTPOJIU3 PACTBOPOB.
DNEKTPOJUTUYECKOE MOJydeHUue amoMuHusA. [IpakTuyeckoe MNpUMEHEHUE
anektponusa. ['ampBaHommactuka. [anpBaHocTerus. PadunHupoBaHMe LBETHBIX
METAJIJIOB.

Karamu3. I'oMoreHHble W TreTepOreHHbIE KaTanu3aTopbl. IIpomoTtopsl.
Karanutuueckue siapl. UHTHOUTOPBHI.

[Ipon3BOACTBO aMMHaKa: ChIpbE, anIapaTypa, Hay4YHbIE TPUHLAIIBL.

1.7. MeTtaJJbl 1 HEMETALIBI

Memannst. OCOOEHHOCTH CTPOEHHS aTOMOB M KpHUCTAIOB. Dusznueckue
cBoMicTBa MeTayuioB. Kiaccudukamuss MeTauioB IO Pas3IMYHBIM MPHU3HAKaM.
XWUMUYECKHE CBOWCTBA METAJUIOB. OJIEKTPOXUMHUYECKHN psii  HANPSKEHUM
METaJUIOB. MeTamioTepMus.

OO6mue crocoObl TMOJdydYeHHS MeTaioB. I[loHsATHE O MeTauTyprum.
[TupomeTanmnyprus, TMAPOMETALTYPIUs U dJeKTpoMeTautyprus. CruiaBbl YepHbBIE
U IIBETHBIC.

Hememannwst. OcoOEHHOCTH CTpOEHUS aToMoOB. HeMertamnsl — mpocTbie
BEIIECTBA. 3aBUCUMOCTh CBOMCTB T'aJIOTEHOB OT MX IOJOXEHHUS B MEPUOINYECKOU
cucteme. OKHUCIUTEIbHBIE M BOCCTAHOBUTEILHBIC CBOMCTBA HEMETAJVIOB B
3aBUCUMOCTH OT MX MOJIOKEHUS B PSIAY JICKTPOOTPULATEIILHOCTH.

Jlemoncmpayuu

Komnekuus MeTanios.

['openue meTamos.

AJIFOMUHOTEPMHUSI.

Komneknuss nHemerayoB. I'openune HemetamioB (cepwl, ¢ocdopa, yris).
BriTecHeHHEe MeHee aKTHUBHBIX TaJOreHOB U3 PAcTBOPOB HX coyiel Oolee
aKTHUBHBIMH TaJIOTEHAMH.

Mogenbs npOMBIIUIEHHON YCTAHOBKH IJISI MPOU3BOJCTBA CEPHOM KHUCIOTHI.
Mogens meun 1yt 00kura u3BecTHsAKA. KoJUleKuu MPOAYKIUNA CHIMKATHOM
POMBIIUIEHHOCTH (cTekna, papdopa, pasHca, IeMeHTa pa3IMYHbIX MAPOK U Jp.).

Jlabopamophuvle onvimoi

O3HaKOMJICHHE CO CTPYKTYypaMH Ceporo u Oejoro 4yryHa.

PacnioznaBanue pyn xenesa.

Ipakmuueckue 3anamusi

Penrenue skcnepruMeHTaNbHBIX 3a/1a4 MO TeMe «MeTaaby.

Pemrenue skcnepuMeHTanbHBIX 3a71a4 0 TeMe «Hemeramibiy.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvle 1EMEHMbL COOEPHCAHUAL.
Koppo3ust MeTajuioB: XUMUYECKasi U JIEKTPOXUMHUYECKasi. 3aBUCUMOCTb CKOPOCTH




KOPPO3HH OT YCIIOBUH OKpyskaromieit cpeapl. Kitaccudukanusi Koppo3uu METaIOB
MO pa3JInYHBIM npu3HaKaM. CriocoObl 3alUThl METAIIJIOB OT KOPPO3HH.

[Ipon3BOACTBO UyT'yHA U CTAJIHU.

[Tonyyenne HemeTaisioB (PaKIMOHHON MEPErOHKOM >KHUIIKOrO BO3AyXa H
AIEKTPOJIM30M PACTBOPOB MJIM PACILIABOB 3JEKTPOIUTOB.

CuiMkaTHast HpOMBIIUIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIOTBHI.

2. Opranuyeckasi XuMusi

2.1. OcHOBHbIE IOHATHSA opraaneCKoﬁ XMMHUHU U TEOPUHA CTPOCHUSA
OpPraHNY€CKUX COCI[I/IHCHI/Iﬁ

Ilpeomem opzanuueckou xumuu. IIpupogHbIE, HMCKYCCTBEHHBIE U
CUHTETHYECKUE OpPraHHyYecKue BemecTBa. CpaBHEHHE OpPraHMYECKUX BEIIECTB C
HEOPTraHUYECKUMH.

BasleHTHOCTE. XMMHUYECKOE CTPOCHHE KAK MOPSAIOK COCAUHEHUS aTOMOB B
MOJIEKYJIBI I10 BAJICHTHOCTH.

Teopua cmpoenusa opzanuveckux coeounenuii A. M. bBymnepoesa.
OCHOBHBIE TIOJIO)KEHHSI TEOPUN XUMHUYECKOIO CTpOoeHMs. M30Mepuss U M30MEPHI.
Xumunyeckue GopMyJibl U MOJIETN MOJIEKYJ B OPraHUUYECKON XUMUMU.

Knaccugpukauyus opzanuueckux eeuwjecme. Knaccupukauus BEmIECTB IO
CTPOEHUIO YIIEPOJHOTO CKEJeTa U HAIMYUIO (PYHKIMOHAJIBHBIX Tpynn. ['oMonoru
u roMosiorusi. OcHoBHbIE puHIMITEI HOMEeHKIaTypsl IUPAC.

Knaccugpukauus  peaxkyuni 6  opeanuyeckoii  xumuu. Peaxuuu
NPUCOECINHEHN (TMAPUPOBAHUA, TaJOr€HUPOBAHUS, T'HAPOrajJoreHUpOBaHUS,

rUApaTaium). Peakuun OTIICIUICHUS (merunpupoBaHusl,
JEeTUAPOraJOTCeHUPOBAaHMUs, Jeruaparanuu). Peaknuu 3amemieHus. Peaknum
HM30MEpHU3alINH.

Ilemoncmpayuu

Mogenu MOoJIEKyJI TOMOJIOTOB U U30MEPOB OPTraHUYECKUX COCIUHEHUMN.

KauecTBeHHOE OOHapyXeHHE YIJiepoja, BOAOPOJA U XJopa B MOJIEKYyJax
OPraHUYECKUX COCAUHECHUMU.

JlabopamopHuwiii onvim

N3rotoBnenne MoAenen MOJIEKYJ OPraHMYEeCKUX BEILIECTB.

Ilpogpunvnvie u npogheccuonanvno 3nauumvle 31eMeHMbl COOEPHCAHUA .
[lonsitue o cyOctpare u peareHTe. Peakuuy OKHUCIEHMS M BOCCTAHOBIIECHUS
opranudeckux  BemiecTB. CpaBHeHME  KiIacCU(DUKAUMU  COCAMHEHUH U
KJ1accu(uKanuy peakuii B HEOpraHMYeCKON U OPraHMueCKOl XUMHUH.

2.2.  YrjeBoaopoabl U UX NPUPOAHbIE HCTOYHUKU

Ankansl. ANKaHbl: TOMOJIOTMYECKUW psii, U30MEpUsT W HOMEHKIATypa
alKaHOB. XMMUYECKUE CBOWCTBA aJKAHOB (METaHA, 3TaHa): TOPEHUE, 3aMEIICHUE,
paziioxkeHue, JeruaprupoBanue. [IpuMeHenne ankaHoB Ha OCHOBE CBOICTB.



Ankenwvt.  OTWIEH, €ro  TMOJy4YeHUe  (IEeTUIPUPOBAHUEM  ITaHa,
JenojiuMepu3alel  moiaudTWieHa).  ['oMonorudeckud — psja,  M30MeEpus,
HOMEHKJIaTypa aJIkeHOB. XMMHUYECKHE CBOWCTBA ATHIICHA: TOPEHUE, KaUeCTBEHHbIE
peakuuu (oOecuBeunBaHre OPOMHOM BOABI M pacTBOpa INEpMaHTaHaTa Kajus),
rujparanus, noauMmepusanus. [[puMeHeHne 3TuaeHa Ha OCHOBE CBOMCTB.

Juenvt u kayuyku. IloHsiTHE O JMEHaX Kak YIJIEBOJOpOAaxX C IABYMS
JNBOMHBIMU CBsA3sIMU. CoONpshKEHHBbIE JAHEHBbl. XUMHUYECKHE CBOICTBa OyTajueHa-
1,3 u uzomnpena: odecrBeyrMBaHNE OPOMHON BOJBI M MOJMMEPHU3AIMSI B KaydyKH.
HartypanbHbIil 1 CUHTETHYECKME KaydyKH. Pe3una.

Ankunel. AnetuneH. XUMHUYECKHME CBOMCTBA alleTWICHA: TOpEHUE,
oOeclBeunBaHNe OPOMHOM BOJIBI, MPUCOCAMHEHUH XJIOPOBOIOPOAA U THApATAIIHS.
[IpuMmeHeHne aneTwieHa Ha OCHOBE CBOMCTB. MeEXKIaccoBas H30MEPUS C
aJIKaJeHaMU.

Apenwvl. benzon. Xumuueckue CBOMCTBa O€H30J1a: TOPEHHUE, PEAKIUU
3aMeleHus (rajJioreHupoBaHue, HUTpoBaHue). [IpuMeHeHne OeH30i1a HA OCHOBE
CBOMCTB.

Ilpupoonvie ucmounuku y2n1e6000p0ooos. llpupoaHblii Tra3: COCTaB,
MpUMEHEHUE B KaUeCTBE TOIUIMBA.

Hedts. CoctaB u nepepabotka nedtu. [leperonka nedru. Hedprenpomykror.

VYrone.  Ilepepaborka  yruisl:  KOKCOBaHME  yIiisi,  Trasudukaius,
ruaporennsanys. KokcoBbii ras.

Lemoncmpayuu

['openue meTaHa, 3TUIEHA, alleTHIICHA.

[lonmyyenue HTWiIeHa peakUMed [OeruApaTalud 3TaHoNa, alueTUIeHa —
TUJPOJIM30M KapOuaa Kalblusl.

Pa3znoxenune kaydyka nmpu HarpeBaHWH, UCTIBITAHUE TTPOYKTOB PA3IIOKCHUS
Ha HE MPEIeTbHOCTD.

Komnnekiusa obpasuoB nHedptu u HedrenpoaykroB. Komnekmus «Kamennsiit
yTOJIb ¥ MPOAYKITUS KOKCOXUMUYECKOTO TIPOU3BOJICTBAY.

JlabopamopHvie onvimol

O3HakOMJICHHE C KOJUICKIIMEH 00pa3ioB He)TH U MPOAYKTOB €€
nepepadoTKu.

O3HaKOMIIEHHE C KOJUICKIIMEH KaydyKOB M 00pa3liaMu U3IeTTUi U3 PE3UHBI.

IIpakmuueckoe 3auamue

N3roTtosienue Moaene MOJeKy yriieBOJOPOAOB U rajlOreHOMpOU3BOIHBIX.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvie 31eMeHMbl COOEPIHCAHUA.
[IpaBuno B.B. MapkoBuukoBa. Kiaccudpukauuss v Ha3HaueHHE KaydyKOB.
Knaccudukanus n Ha3HaueHue pe3nH. BynkaHnuzamms kaydyka.

[lomyueHnue arneruiaeHa MUPOJIM30M MeTaHA M KapOMIHBIM CIOCOOOM.
Peakius nmonumepusanuy BUHUIXJI0pUAA. [TOJTMBUHUIXIIOPUA U €70 TPUMEHEHHUE.
Tpumepuzarus aneTuieHa B OCH301I.

[Tonsitue 00 okcTpaknuu. BoccranoBieHue HUTPOOEH305la B aHWJIMH.
['omonorunueckunit psg apeHos. Toiyon. Hutposanue tonyosna. TpoTui.

OcHoBHbIE HaNpaBJIeHUs MPOMBIIIEHHON MepepadOTKU MPUPOJIHOTO Ta3a.



[TomyTHBII HeTAHOI ra3, ero nepepadoTKa.
[Iporeccbl TPOMBINIIEHHONW MepepabOTKu HE(TU: KPEKUHT, pUGOPMUHT.
OkTaHOBOE 4YHCJIO OCH3MHOB ¥ OKTAHOBOE YHCJIO AU3EJILHOIO TOILJINBA.
Kokcoxumuueckoe mpou3BOACTBO U €r0 MPOTYKIIUA.
2.3. Kucaopoacoaep:xamue opraHudecKue coeIuHEHMsI

Cnupmu. llonyuyenue »5TaHona OpOKEHHEM TIIIOKO3bI U THApaTanuein
stwiieHa. ['uapokcuibHas rpymnmna kak QyHkimonanbHas. [loHsTHe 0 TpeneabHbBIX
OJIHOQTOMHBIX CIHUPTaX. XHWMHUYECKHME CBOMCTBA ATAHOJIA: B3aUMOJCHCTBUE C
HaTpHEeM, OOpa30BaHUE TPOCTHIX U CIOXKHBIX A(UPOB, OKHUCICHUE B aJbICTHU]IL.
[IpumeHeHne 3TaHONa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0 IMOCIEACTBUS I
OpraHu3Ma 4YeJoBeKa U NpeaypexIcHue.

I'muniepyH kak MpencTaBUTENh MHOTOATOMHBIX cnupToB. KauecTBeHHas
peakuusa Ha MHOTOATOMHBIE CIIUPTHI. [I[priMeHeHne rmuuepuHa.

@Denon. Guznveckre U XUMHUECKUE CBOMCTBA (heHoNa. B3aumHoe BiusiHue
aTOMOB B MOJIEKyJie (peHOJa: B3aMMOJICUCTBHUE C THAPOKCUIOM HATPUS U a30THOU
kucnotoi. [Ipumenenue heHona Ha OCHOBE CBOMCTB.

Anvoecuowvt. Tlonstue 00 anmpaerupax. AJsbAerujgHas TrpyIna Kak
dbynkuuonanpHas.  @DopManplerui W €ro  CBOWCTBA:  OKUCJCHHE B
COOTBETCTBYIOIIYIO KHCIJIOTY, BOCCTAHOBIIEHHE B COOTBETCTBYIOIIUN CIHPT.
[TonyueHne aabJEruaOB OKUCICHHEM COOTBETCTBYIOIIUX CHUPTOB. IIpumeHeHue
dbopmanbpaeruaa Ha OCHOBE €ro CBOWCTB.

Kapoonoevie kucnomoi. Ilonsitue o kapOOHOBBIX KucioTax. KapOokcunbHas
rpymnna kak (pyHKuuoHajgbHas. ['oMoorudeckuil psiji mpeieIbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. [lonmyueHne kapOOHOBBIX KHUCJIOT OKHUCIICHHEM AallbJIETH]IOB.
XUMHYECKHE CBOMCTBA YKCYCHOM KHCIJIOTBI: OOLIME CBOWCTBA C MUHEPAIbHBIMU
KUCIIOTaMU M peakiusi 3tepudukanuu. [IpumeHeHne yKCYyCHOW KHCIOTHI Ha
OCHOBE CBOMCTB. BpICIIME XUpHBIE KUCIOTHI Ha MNPUMEPE NAJIbMUTUHOBOM U
CT€apUHOBOM.

Cnoosicrvle Igpupot u dsrcupol. IlonydeHne CcIOXHBIX S(UPOB peakKIHeit
srepudukanuu. CioxHeie >QUpbl B MNpupoje, WX 3HaueHue. [IpumeHeHue
CJIOHBIX A()UPOB HA OCHOBE CBOMCTB.

Kupet kak crnoxubsie 3¢upsl. Kiaccudukanus xupoB. XuUMHUECKHE
CBOMCTBA UPOB: TUAPOJIU3 U THAPUPOBAHUE KUAKUX KUPOB. [[puMeHeHre )KUpOB
Ha OCHOBE CBOMCTB. MbLIa.

Yeneeoowvr. Yrneonmpl, ux kiaccuuKkaius: MOHOCaXapuibl (TJIIOKO3a,
bpykTO3a), TMcaxapuibl (caxaposa) U nojrcaxapuasl (Kpaxmal U HEeJUI0I03a).

['moko3a — BelECTBO C JBOMCTBEHHON (YHKIMEH — anbIeruAoCIUpT.
XUMUYECKHE CBOMCTBA TJIIOKO3bl: OKHCJCHHWE B TJIIOKOHOBYIO KHCIIOTY,
BOCCTAaHOBJICHHE B COpPOMUT, crMpTOBOoe Oposkenue. [IpuMeHeHHe TIIIOKO3bl Ha
OCHOBE CBOMCTB.

3HaueHue YTrieBOJOB B KUBOW MPUPOJAEC U KWU3HU 4esoBeka. [lonsarue o
peakiusAx NOJHUKOHAEHCAMM U TUAPOJM3a Ha MNPUMEPE B3aMMONPEBPAICHUN:
IIF0KO03a — MOJIMCaxapul.

Lemoncmpayuu




OkucrneHue cnupTa B alibJIETU/I.

KadecTBeHHbIE€ peakiiui Ha MHOTOATOMHBIE CIIUPTHI.

PactBopuMoOCTh (eHoIa B BoJie IpU OOBIYHOM TeMrepaType U HarpeBaHUU.

KauectBennsie peakuuu Ha (HEeHOM.

Peaknust cepeOpsiHOTO 3epKalia ajabAeTUI0B U TIIOKO3bI.

OxkuclieHHe anbJeTUAOB W TIIOKO3bl B KUCIOTY C IMOMOIIBIO THAPOKCHIA
meau (I1). KauectBennas peakuus Ha kpaxmani. Komnekuus apupHbIX Macen.

Jlabopamopuvie onvimul

PacTBOpeHue rauiiepuHa B BOJIE€ U B3aUMOJICHCTBUE C THIPOKCUIIOM MEIU

(.

B3aunMozeiicTBrE TIIFOKO3bI M caxapo3sbl ¢ ruapokcuom meau (II).

KauecTBeHHas peakius Ha Kpaxmarl.

IIpakmuueckoe 3ansmue

N3yuenne cBO#CTB KapOOHOBBIX KHCJOT HA HOpHUMeEpe YKCYCHOI
KHUCJIOTHI.

Ilpogpunvnvie u npogheccuonanvho 3HaUUMble ITEMEHMBL COOEPHCAHUAL.
MeTUIOBBI CIIUPT M €r0 MCIOJIb30BAHUE B KAaue€CTBE XHMHUYECKOIO CHIPBS.
ToKCHYHOCTh METaHOJIa U TMpaBUJia TEXHUKU OE30MAaCHOCTU TMpH pabOTe C HUM.
OTUIICHITIMKONb U €ro NnpuMeHeHue. TOKCHYHOCTh STWICHIJIMKOJS W IpaBUiia
TEXHUKHU O€30MaCHOCTH MPU PabOTE C HUM.

[Tonyuenue (peHosia U3 TPOTYKTOB KOKCOXMMHUYECKOTO MPOU3BOJICTBA U U3
OeH3ou1a.

[TonukoHneHcarus dbopmanpaeruaa c dbenonom B
dbenonodopmanbAeTUAHYI0 cMoily. Arnetanpaerua. IloHstue o KeToHax Ha
npuMepe aietoHa. [I[puMeHeHue aleToHa B TEXHUKE U MPOMBIIIUIEHHOCTH.

MHoroo0Opasue  KapOOHOBBIX  KHCJIOT  (IIaBEJICBOM  KHUCIIOTHI  Kak
JIBYXOCHOBHOM, aKpUJIOBOM KUCTIOTHI KaK HEMPEeIeIbHOM, OCH30MHONW KUCIOTHI KaK
apoMaTU4ECKOM).

[InenkooOpasyromue wmacia. 3aMeHa JKUPOB B TEXHUKE HEMHIICBBIM
ceipbeM. CHHTETUYECKHE MOIOIIUE CPEACTBA.

MosnoyHokucinoe OpoxkeHue TIIIOKO3bl. KHCITOMOJIOUHBIE — MPOIYKTHI.
CunocoBanne kopMoB. HutpoBanue nemitono3sl. [InpokcuivH.

24. A3sorcoaepxamiue opranudeckue coequnenus. [loamumepni

Amunst. [lonstue 06 amuHax. AnudaTuyeckue aMuHbl, UX Ki1acCuPUKaus
Y HOMEHKJIaTypa. AHWIMH KaK oprannyeckoe ocHoBaHue. [logyuenue anuivHa u3
HUTpoOeH301a. [I[puMeHeHre aHuIMHA HA OCHOBE CBOMCTB.

Amunokucnomsl. AMUHOKUCIIOTH Kak amM(poTepHble TU(YHKIIMOHATILHBIC
OpraHuyeckue COCUHECHUS. XUMHYECKUE CBOWCTBA AMUHOKHCJIOT:
B3aUMOJICUCTBUE CO IIEJIOYaMH, KHCJIOTaMH MW Jpyr C JApyroM (peakuus
noJuKoHIeHcaruu). llentumHas CBs3b M monunentuabl.  [IpuMeHeHue
AMUHOKHCJIOT HA OCHOBE CBOMCTB.



beaxku. llepBuunas, BTOpWUYHAs, TPETUYHAsI CTPYKTYpbl  OEJKOB.
XUMHUYECKHE CBOMCTBAa OEJKOB: TOpEHHE, JIeHATypalus, TUIPOJU3, ILIBETHHIC
peakuuu. buonornueckue QyHKIUU OEIKOB.

IHonumepwr. benku u noaucaxapuasl Kak OMOMOIUMEPHI.

Inacmmaccer. TlonydyeHne TOJMMEPOB peakiyed MOIMMEpU3AlUU U
MOJIMKOHJIEHCAUU. TepMOIUIaCTUYHbIE M  TEPMOPEAKTUBHBIE  IJIACTMACCHI.
[IpeacraBuTenu miacTMacc.

Bonokna, ux knaccugpurkayua. Ilonyuenue BOJOKOH. OTAenbHbIC
MIPEACTABUTEIN XUMUYECKUX BOJIOKOH.

Lemoncmpayuu

B3anmoneiicTBre aMMuaka 1 aHWIMHA C COJITHOW KHCIIOTOM.

JlokazatenbCcTBO  Hamwumsl  (YHKIMOHAIBHBIX TPyNH B PacTBOpax
AMHUHOKHCIIOT.

PacTBOpeHue u ocaxieHue OEIKoB.

[IBeTHBIC peakuu OEIKOB.

['openue nTuYbero nepa u MepCcTIHON HUTH.

JlabopamopHvie onvimol

PactBopenue 6e1KkoB B BOJIE.

OO6HapyxeHue 6eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatyparnus pactBopa Oeika KypyuHOTO siilla CIUPTOM, pacTBOpaMu COJIei
TSDKEJIBIX METAJUIOB U TIPH HarpEBaHUM.

IIpakmuueckue 3anusamus

KadecTBeHHbIE peakluy Ha OENKU.

Pemenne sKcmeprMMEHTANBHBIX 3a/Jad HAa pPaclo3HAaBaHWE OPTaHMYECKUX
BEIIIECTB.

Ilpogpunvuvie u npogheccuonanvHo 3Hauumvle 31€MEHMbL COOEPIHCAHUA.
AMHMHOKapoHOBasi kucioTa. KanpoH kak mpencTaBuTeNb MOJTUAMUTHBIX BOJOKOH.
Hcnonbp3oBanue ruapoimza OCNKOB B MPOMBINUICHHOCTU. [lOTUBUHUIXIIOPHI,
nosurerpadropatuieH  (tedson). DenonodopMalbIECTHAHBIE  IIACTMACCHI.
Hemnynoun. [TpoMeliieHHOE TPOU3BOICTBO XUMHUYECKUX BOJIOKOH.

ECTECTBEHHOHAYYHBINA MPO®UJTh TIPO®PECCUOHAJBHOI'O
OBPA30OBAHUA
BBenenue

Hayunble MeTOnbl TNO3HAHWS BEUIECTB W XUMHUUYECKHX SIBICHUU. Poib
AKCIEPUMEHTa U TEOPUU B XUMHUU. 3JHAYEHUE XUMHUM MPU OCBOCHHM Mpodeccuit
CIIO 51 CIIEHHAIBHOCTEN CIIO €CTECTBEHHOHAYYHOT' O npodust
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

1. Opranuyeckasi XuMus
1.1. Beeaenue.

Ilpeomem opzanuueckoit xumuu. [lonsiTie 06 OpraHUIECKOM BEIECTBE U
OpraHuYecKou XuMuu. KpaTkuil ouepk UCTOPUM PAa3BUTHUS OPraHUYECKOW XHMUH.
Buranusm u ero kpymenue. OCOOEHHOCTH CTPOEHUSI OPTaHUYECKUX COCTUHEHUH.
Kpyrosopor yriiepona B mpupoze.



Teopusa cmpoenus opeanuueckux coeounenuit A. M. Bymnaepoasa.
[Ipennoceuikyn co3aHusi TEOpUH CTPOCHUS. (OCHOBHBIE TOJIOKEHUS TEOPUHU
ctpoerust A. M. byrnepoBa. XHUMHUYECKOE€ CTPOECHHE M CBOWCTBA OPraHUYECKHUX
BemecTB. [lonarue o0 m3omepuu. CrocoObl OTOOpa)KEHUsT CTPOCHUS MOJEKYJIbI
(popmynbl, Mopenu). 3HaueHue Teopuu A. M. byrnepoBa ana  pa3BuTHA
OpPraHUYECKON XUMHUU U XUMUYECKUX MPOTHO30B.

Crpoenne atoma yriaepoja. DIJIEKTpOHHOEe O0Jako U OpOuTalb, S- U p-
opbutanu. DNEKTPOHHBIE U AIEKTPOHHO-Tpaduueckue GopMybsl aTomMa yriepoja
B OCHOBHOM U BO30YXJE€HHOM COCTOsAHUAX. KoBaneHTHAst XuMHUecKasi CBsI3b U €e
Kiaccuukaiys mo crnocody nepekpeiBanus opourtaneit (0- u m-cBsizm). [lonarue
rubpuanzanuu. Paznuuneie TUnel THOpUIM3anUUd U (opMa aTOMHBIX OpOUTajei,
B3aMMHOE OTTAJKUBAHWE TUOPUIHBIX OpOHUTANE W UX PACIONOKEHHE B
IIPOCTPAHCTBE B COOTBETCTBUM C MHUHHUMYMOM OJHEpruu. ['eomerpuss MOJEKyI
BEIIIECTB, OOpa30BaHHBIX aTOMaMHU yrjiepoja B Pa3IUYHBIX COCTOSHHSIX
TUOpUIU3ALIIH.

Knaccuguxkayus op2aHu4ecKux coeOuHeHul. Knaccudukanms
OpraHUYECKUX BEUIECTB B 3aBUCHUMOCTH OT CTpOE€HUs yriepoaHoil uenu. [lonstue
dbyHKunoHambHOM rpynmbl. Kiaccudukanus OpraHMYecKHX BEIIECTB MO THUITY
(GyHKIMOHATIBLHOM TPYIIIIHI.

OcHo6bl  HOMEHKIamMypvl  Op2AHUYEcKUXx eewjecme. TpuUBHAIBHBIC
Ha3BaHUs. PanyoHanbHash HOMEHKJIATypa Kak MpeIIIEeCTBEHHUIIA HOMEHKIATYpPbI
IUPAC. Howmenkmarypa IUPAC: npunmunel o0pa3oBaHMs — Ha3BaHUU,
CTapIIMHCTBO (PYHKIMOHAIBbHBIX TPYII, HX O0O0O03HaueHue B Impedukcax u
cypdukcax Ha3BaHUN OPraHUYECKUX BEIICCTB.

Tunbt xumuueckux ceaseil 6 OP2AHUYECKUX COCOUHEHUAX U CROCOObl UX
paspoiea. Knaccupukanuss KOBaJEHTHBIX CBS3€H MO 3JIEKTPOOTPULIATEIBLHOCTH
CBSI3aHHBIX aTOMOB, CMOCOOY MEPEKPBhIBAHUSI OPOUTANICH, KPATHOCTH, MEXaHU3MY
oOpazoBanus. CBsi3b MPUPOJIBI XUMHYECKOW CBS3M C THUIIOM KPHUCTAILIMYECKOM
pEIIeTKH BEIIECTBA U €r0 (PM3MUYECKUMHU CBOMCTBAMU. Pa3pbiB XUMHUECKOW CBSI3U
KaK MpoIiecc, 0OpaTHBIN ee 00pa3zoBaHuI0. [ OMONMUTUYECKHUI U TeTePOTUTUYECKUN
pa3phIBBl CBS3EHM, MX COMOCTaBJICHHE C OOMEHHBIM M JIOHOPHO-AKIIENTOPHBIM
MeXaHM3MaMH UX oOpaszoBaHus. [loHsATHE CBOOOMHOTO paguKkaia, HyKICOhUIbHON
U DJIEKTPODUILHON YaCTHIIBI.

Knaccugpurkayusa peaxuyuii 6 opeanuueckoui xumuu. IloHatue o TMnax u
MEXaHM3Max peakiuid B opraHuueckodl xumuu. CyOcTpaT U peareHr.
Knaccudpukanuss  peakuwii 1Mo  HM3MEHEHMI0O B CTPYKType  cyOcTpara
(mpucoeaHEHUE, OTUICTUICHHE, 3aMEIleHHe, W30MEpu3allisi) U TUIly peareHTa
(pamukanbHble, HYKJICOPWIbHBIC, 3JeKTpopuiIbHbIe). Peakuun npucoearnHeHUs
(AN, Ag), smumunupoBanus (E), 3amemenus (Sr, Sn, Sg), u3zomepusanum.
Pa3HOBUIIHOCTH peakiuid KaxAoro THUIA: TUJIPUPOBAHWE U JIETUJIPUPOBAHUE,
raJIoOr€HUPOBAHUE W JIETAJIOT€HUPOBAHUE, TUApaTalus U Jeruapartanus, TUapo-
raJlor€eHUPOBAaHUE u JETUAPOraloreHUpOBaHuE, MOJIMMEPU3ALIHS u
MOJIMKOH/IEHCALIHS, MeperpynmnupoBKa. OcobenHoctu OKHUCIIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLINN B OPTraHUYECKON XUMUH.



Cospemennvie npeocmasnenus 0 Xumuieckom CMpOeHUU Op2aHu4ecKux
eeujecme. OCHOBHbBIC HANpaBIICHUS pa3BUTUsS Teopuu ctpoeHus A. M. bytieposa.
N3oMepuss opraHuueckux BemiecTB W €€ BUAbl. CTpyKTypHass HW30MEpHS:
MEXKJIACCOBasi, YTJEPOJHOTO  CKelieTa, IIOJIOXKEHUsT KpaTHOM CBSI3U U
dbynkuuoHanbHOM rpynmbl. [IpocTpaHcTBeHHass HW30MeEpHs: TeoMeTpuueckas |
ontuyeckas. [loHATHE acUMMETPUYECKOro LIeHTpa. buosornueckoe 3HaUYEHHE
ONTUYECKOU M30MepuH. B3auMHOe BIIMSHHME aTOMOB B MOJIEKYJIaX OPTraHUYECKHX
BEIIECTB. DIJIEKTPOHHBIE 3(PPEKTHl aTOMOB M ATOMHBIX TPYIMI B OPraHUYECKHX
Mostekynax. Muaykimuonasii 3QQeKT, MONOKUTEIbHBIA W OTPHUIIATEIBHBIN, €T0
ocobenHocTr. Me3omepHsIit 3 dekT (3 PexT conpsrkeHns ), ero 0COOSHHOCTH.

Lemoncmpayuu

Kosnekiuum opraHuyeckux BemiecTB (B TOM YHCIE JIEKAPCTBEHHBIX
npenapaToB, KpacuTeleil), MaTepualioB (MPUPOJHBIX U CUHTETUUECKUX KaydyKOB,
IJIaCTMacC ¥ BOJIOKOH) W U3JENUH W3 HUX (HUTEH, TKaHEH, OTIEIOYHBIX
MaTepHasoB).

Mogaenu monekyn CHa, CoHa, CoHz, CsHs, CH3OH — mapocTtep:kHeBbIE U
00BEMHBIE.

Mopenu OTTadKUBaHUS THOPUIIHBIX OPOUTANICH C MOMOIIBIO BO3JIYITHBIX
I1apoB.

B3aumopeiicTBue HaTpusi C 3TAaHOJOM M OTCYTCTBHE B3aUMOJCHCTBHUS C
JUATUIIOBBIM 3(UPOM.

OnbITel, MOATBEPXKIAIONIUME HaIWYue (PYHKIMOHAIBHBIX TPYNI Y
COCIMHEHUIN Pa3JIMUHBIX KJIACCOB.

JlabopamopHulil onvim

N3rotoBneHne MoJeNIe MOJIEKYJ — MPEACTABUTEIEH PA3MYHBIX KJIACCOB
OPraHUYECKUX COCAUHCHUH.

1.2. IlpenejibHbIE YIJI1€BOAOPOIAbI

I'omonozuueckuii psad ankanoe. Ilonstue 06 yrnesogopoaax. Ocod0eHHoCTH
CTPOEHUS MPEEIbHBIX YIJIEBOJOPOAOB. AJIKaHbl KaK MPEICTABUTEIN MPEAECIbHBIX
YTJIEBOIOPOIOB.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METAaHA U JPYIUX
ankaHoB. ['omosornueckuii psag u  u3omepus mnapaduHoB. HopmanbHoe wu
Pa3BETBICHHOE CTPOCHUE yIJIEpoaHOW 1uenu. HoMeHknatypa alkaHOB WU
ANKWAJIBHBIX 3aMecTuTener. @U3ndecKre CBOMCTBA alIKaHOB. AJIKaHbI B IIPUPOJE.

Xumuueckue ceoiicmeéa ankanoe. Peaknym Sg-THIA: TaJlOreHHUPOBAHHE
(padotet H. H. CemeHnoBa), HutrpoBanue no KonoBasioBy. MexaHH3M peakiuu
XJIOPUPOBAHMS AJKAaHOB. Peakumu AETUIPUPOBAHUS, TOPEHUS, KATAIUTUYECKOTO
OKHUCJIEHUS aJIKaHOB. KpEKHMHI aJIkaHOB, pa3JIMYHbIE BUbl KPEKMHIA, IPUMEHEHHUE
B IIPOMBINUIEHHOCTHU. [TMponn3 u KOHBEpCHs METaHa, N30MEpU3alUs ATKaHOB.

Ilpumenenue u cnocoovl noayuenusa ankanoe. OOIACTM TPUMEHEHUS
ankaHoB. [IpombllUIeHHBIE CHOCOOBI TMOJYYEHHsI aJKaHOB: IIOJyY€HHE U3
OPUPOJHBIX HCTOYHUKOB, KPEKUHI MapauHOB, IMOJYy4YEHHE CHHTETHYECKOTO
OeH3uHa, ra3uduKanus yris, TUApUpoBaHuEe alkaHoB. JlabopaTopHbIE CIOCOOBI



MOJIYYCHUS aJIKaHOB: CUHTE3 Biopria, mekapOoKcUIMpoOBaHUE, THAPOINA3 KapOuaa
ATIOMUHUS.

Huxknoankanel. 1'oMoJIOTHUECKUHN Psii 1 HOMEHKJIATypa HUKIOAIKAHOB, UX
obmas dopmyna. Ilonstue o HampspkeHUM IMKIa. M3oMepus IuKIOaIKaHOB:
MEXKJIACCOBasi, YIJIEPOJHOTO  CKejleTa, reomerpudeckas. [lomydenue wu
dbu3nueckue CBOWCTBA IHUKIOATKAHOB. XHMHUYECKHE CBOMCTBA ILMKJIOAJIKAHOB.
Crneunduka CBOWCTB IUKIOAIKAHOB C MajblM pa3MepoM IHKjIa. Peakiuu
MPUCOEANHEHUS U PAIUKATBLHOTO 3aMEIICHUS.

Lemoncmpayuu

Monenn MoKyl MeTaHa, APYTHMX alKaHOB, Pa3IUYHBIX KOHMOpMaIuit
[UKJIOTEKCaHa.

PactBopenue napaduna B O€H3MHE U UCTIAPCHUE PACTBOPUTEIS U3 CMECH.

[InaBnenne mnapaduHa W €ro OTHOIIEHHWE K BOJie (pacTBOPUMOCTb,
MJIOTHOCThH, CMaUUBaHUE).

Paznenenue cMecu OEH3UH — BOJ/IA C TIOMOIIIBIO ICTUTEILHON BOPOHKHU.

['openune werana, mpornaH-OyTaHOBOW cMmecH, MapaduHa B YCIOBUSX
n30bITKA U HEJ0CTAaTKa KUCIIOPO/Ia.

BoccranoBieHne OKCHAOB TSXKETBIX METaUIOB MapaduHOM.

JlabopamopHvie onvlmoi

O3HakOMJICHHE CO CBOMCTBAMHM TBEpABIX MapadUHOB: IJIABJICHUEM,
pacTBOPMMOCTBIO B BOJAE U OPraHMYECKUX PACTBOPUTEINISIX, XUMHUUYECKOU
MHEPTHOCTHIO (OTCYTCTBHEM B3aMMOJICUCTBUSL C TUIPOKCUJIOM HATPUS U CEPHOMU
KHCJIOTOH).

IIpakmuueckoe 3ausamue

N3rortoBiienre Moienei MoJIeKyJl yTieBOIOPOIOB U rajlor€HOMPOU3BOAHBIX.

1.3. DTUJIEHOBbIE U JUEHOBBIE YIJIEBOAOPOAbI

TI'omonozuueckuii pad ankenog. IDINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJICKYJIbI ATHIICHA U alKeHOB. ['oMonorudeckuii psig u obias hopmysa
anKkeHOB. M30MepHusi 3TUIEHOBBIX YIIIEBOJAOPOJOB: MEXKKIIACCOBAS, YIJIEPOIHOTO
CKeleTa, TIOJIOKEHUS  KpaTHOW  CBsi3u, reomeTpuueckas. (OcoOeHHOCTH
HOMEHKJIATYPBI 3TWJIEHOBBIX YIVIEBOJOPOJOB, HA3BaHUs BAXKHEWILIHNX PAJAUKAIOB.
du3nyeCcKre CBOMCTBA aJTKCHOB.

Xumuueckue ceoiicmea anKenog. INEKTPOPUIbHBIA XapakTep peakluu,
CKJIOHHOCTb K PEaKIUaAM MPUCOCIUHEHUS], OKUCIICHUA, noJuMmepusanuu. [IpaBuio
MapKkoBHUKOBa U €ro SJEKTPOHHOE O0OCHOBaHME. Peakiuu TajloreHupOBaHUs,
TUIPOTAIOTCHUPOBAHUS, TUIpPATAIMUA, THUAPUPOBaHUS. MexaHu3Mm Ag-peakiuil.
[TonsTne 0 peakuusx nojumepusanuu. ['opeHne aikeHOB. Peakiiuyu OKHUCIEHUS B
MSATKHX U J)KECTKUX ycloBusax. Peakius Baraepa u ee 3HaueHue st 0OHApyKEHUS
HENPEAEIbHBIX YIIIEBOAOPOIOB, MOJIYYEHHUS TIIMKOJICH.

Ilpumenenue u cnocodvl nojyuenus aikenog. VIcnonb30BaHUE BBICOKOU
PEaKIMOHHOM CHOCOOHOCTH alKeHOB B  XWMHYECKOW MPOMBIIIICHHOCTH.
[Ipumenenue sTuneHa W mpomnwieHa. [IpOMBIUIEHHBIE CMOCOOBI TMOYYSHUS



alKeHOB. Peakuuu nOeruapupoBaHus M KpeKHHra ankeHoB. JlaGopaTopHsbie
CIIOCOOBI MOTYYEHUS aTKEHOB.

Anxaduenwt. IloHstue u kiaccudukanusi JTUEHOBBIX YIJIEBOJOPOIOB IO
B3aMMHOMY DAacCIOJIOKEHUIO KpaTHbIX CBsi3ed B Mosiekyse. OcoOeHHoCTH
AIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUS CONPSIKEHHBIX TUEHOB. IloHsATHE O
TW-3JIEKTPOHHOM  cucrteme.  HomeHkmarypa  JOUEHOBBIX  YIJIEBOJIOPOJOB.
Oco0OEHHOCTH XMMUYECKHX CBOMCTB COMNPSDKEHHBIX JIUEHOB KaK CIEJACTBUE HX
AIEKTPOHHOTO cTpoeHus. Peakiuu 1,4-npucoequnenus. [lommmepusanus 1UeHOB.
CrocoObl  TONTydeHHsI JTUEHOBBIX  yrieBojopozoB: paboTtel C.B.JIebGenena,
JNErHIpUPOBAHUE AJIKAHOB.

OcnoeHble NOHAMUA  XUMUU  8bICOKOMOJIEKYJIAPHBIX  COCOUHEHUI.
MoHoMep, noJMMEp, peakuus NOJMMEpPHU3ALMH, CTENEeHb MOJIUMEPH3ALUH,
CTPYKTYPHOE€ 3BE€HO. THIbBI NOJIMMEPHBIX LENEH: JIMHEHMHBIE, Pa3BETBJIICHHBIC,
cumuteie.  [loHstme o  crepeoperyisipHbix — nonauMmepax.  [lomumepsbl
TEPMOIUJIACTUYHBIE U TEepMOpeakTuBHbIC. lIpeacTaBieHue o 1uIacTMaccax H
sanactomepax. llonM3THIIEH BBICOKOTO W HHM3KOrO JABIICHHS, €ro CBOWCTBA U
npuMenenue. Karanmuzaropsl Lurnepa — Harra. [lonunponuieH, ero npuMeHeHne
U CcBolcTBa. ['anmoreHcoieprkaniue MOJUMEPBL: Te(JIOH, TMOJTUBUHUIXIOPHI.
Kayuyku HatypanbHbiii u cuHTeTHueckue. Comnonumepbl (0yTaaueHCTUPOIbHBIN
Kay4yk). Bynkanuszaius kayuyka, pe3uHa u 500HUT.

Lemoncmpayuu

Monenu MOJeKyN CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB U
ankagueHoB. Komnekuus «Kayuyk u pesunay.

Jenonumepuzanus kaydyka. CrylieHHME MIIEYHOTO COKa Kay4yKOHOCOB
(MoJi04asi, 0ONyBaHYMKOB, PUKYCA).

JlabopamopHvie onvlmoi

O3HakoMIIeHHE ¢ 00pa3iaMu MOJUATHIICHA U MTOJUIPOITUIICHA.

1.4. AueTUJIeHOBbIE YIJI€BOAOPO/bI

TI'omonozuueckuii pad aikunog. DIECKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE alleTUJIeHa U IPYruX aJKUHOB. ['oMonornyeckuit psin u obmas Gopmyna
AJIKUHOB. Homenkiatypa ~ auneTWICHOBBIX  YIVIEBOJOPOIOB. N3zomepus
MEKKJIaCCOBAasl, YTIIEPOAHOTO CKEJIETA, ITOJ0KEHUS KPATHOU CBSI3H.

Xumuueckue ceolicmea u npumenenue ankunog. OCoOOCHHOCTH peaKIU
IIPUCOEANHEHNS TI0 TPOMHOM YIJIepoa-yriiepoqHo cBs3u. Peakums Kydeposa.
[IpaBmiio MapkOBHMKOBAa NPUMEHUTEIBHO K auneruiaeHaMm. [loaBHKHOCTH atoma
BOJIOpoJia (KUCIOTHBIE CBOMCTBA aikuWHOB). OKHCICHHE alKWUHOB. Peakius
3enuHckoro. [IpumeHenne aneTuiaeHoBbIX yriieBoaopoaoB. llonnBuHnnanerar.

[Tonyyenne ankuHOB. IloslydeHuwe aneTwieHa NHPOJIM30M METaHA U
KapOUIHBIM METOIOM.

Lemoncmpayuu

Mopenu MoJIeKyJibl alleTUJIEHA U IPYTUX aTKUHOB.




[Tomyuenune ameruneHa w3 KapOuAa  Kalblus, O3HAKOMJIEHHE C
(bU3MYECKUMU U XUMUYECKUMH CBOMCTBAMHU all€TUJIEHA: PAaCTBOPUMOCTBIO B BOJIE,
ropeHueM, B3anumoJieictereM ¢ cosimu meau (1) u cepebpa.

JlabopamopHuwiii onvim

N3roroBiieHre Moeeid MOJIEKYJ aTKUHOB, KX H30MEPOB.

1.5. ApomaTtunyeckue yrijieBoa0poabl

T'omonocuueckuii pad apenog. beH301 Kak NPEACTABUTEIb APECHOB.
PasButne npencrasneHuil o ctpoennu 0exzona. CoBpeMeHHbIE PEICTaBICHUS 00
AJEKTPOHHOM W  MPOCTPAHCTBEHHOM  CTpoeHun OeH3ona. (OOpazoBaHue
apoMaTHYecKol m-cuctembl. ['omomoru OeH305la, WX HOMEHKIATypa, oOmas
dopmyna. HomeHnknarypa s JuU3aMEIICHHBIX MPOHU3BOAHBIX OeH30ja: opmo-,
Mema-, napa-pacnoiiokeHue 3amectureneil. u3nueckrue CBOMCTBa apeHOB.

Xumuueckue ceoiicmea apenog. llpumepsl peakuuil 3JI€KTpPO(UIBHOTO
3aMEIleHUs: TaJOTCHUPOBAHMS, aAJIKWIUpoBaHus (Katamuzatopsl Dpumens —
Kpadrca), wnurpoBanusa, cyiabbupoBanusa. Peakuuu  TUIPUPOBAHHS U
IPUCOEINHEHHUS XJI0pa K OeH301y. OCOOEHHOCTH XMMHUYECKUX CBOMCTB TOMOJIOTOB
OeHzona. BsauMmHOe BIMSHHME AaTOMOB Ha MPUMEPE TOMOJIOTOB apEHOB.
OpueHTalus B peakiusix 3JekTpodunsHoro 3amenenus. OpuentanTsl [ u Il pona.

Ilpumenenue u  nonyuenue  apenoe. IlpupogHble  HUCTOYHUKH
apoOMaTHYECKUX YTIEBOAOPOAOB. ApomaTu3aiis ajKaHOB U IHKIOAJIKAHOB.
AnxunupoBaHue O€H30J1a.

Lemoncmpayuu

[ITapocTepkHEBbIE W OO0BEMHBIE MOJEIM MOJIEKYJd O€H30Jla M  €ro
TOMOJIOTOB.

Paznenenne cmecu 0€H3011 — BOJIa C MOMOIIBIO JIETUTEIbHON BOPOHKH.

PacTBopsromas crnocoOHOCTh OeH3051a  (IKCTPAKIMsI OpPraHUYEeCKUX U
HEOPraHWYECKUX BEIIEeCTB OEH30JI0M M3 BOJHOIO pacTBOpa Hojaa, KpacuTeleH;
pacTBOpeHHE B OCH30JI€ BEUIECTB, TPYAHOPACTBOPUMBIX B BOJIE (Cephl, OCH30MHOM
KHUCJIOTHI).

['openue GeHzoa.

[Tomyyenue HUTPOOEH30MA.

O3HakoMJICHHE c bu3nuecKuMu CBOMCTBaMU apoOMaTUYECKUX
YTIEBOAOPOAOB C HUCIMOJIb30BaHUEM pacTBoputens «ConbBeHT». U3roToBnenue u
UCIIOJIb30BAaHUE NIPOCTENIIEro mpuodopa aist xpoMatorpaduu.

[lonyuenne OeH307a JEKApOOKCHJIMPOBAHUEM OCH30MHOM  KUCIIOTHI.
[Tony4yenue u paccioeHure SMyJIbCUU O€H30J1a ¢ BOAOK.

1.6. IIpupoaHble HCTOYHUKH YIJIEBOAOPOAOB

Hegmp. Haxoxnenne B npupojie, COCTaB U (PU3NUECKUE CBONCTBA HE(PTH.
TomnuBHO-3HEpreTHyeckoe 3HadeHue Hedtu. I[IpombiniuieHHass mepepadoTKa
Hedptu. Pextuduxanmus HepTH, OCHOBHBIE Gpakuuu ee pa3fesieHus, WX
uCroyib30Banue. Bropuunas mnepepabotka HepTenpoaykToB. PexTuduxarus



Ma3zyTa MpPHU YMEHBIICHHOM aaBieHuH. KpekwHr HedTenpomaykToB. Pazmmdnbie
BUJIbI KpekuHra, padbotel B. I'. llyxosa. M3omepu3anus ankaHoB. AJIKWIMPOBaHKE
HEMpeAeNbHbIX  yraeBojopoaoB. Pudopmunr HedrenpoaykroB. KauecTBo
aBTOMOOUIILHOTO TOIUTIMBA. OKTaHOBOE YHUCIIO.

Ilpupoonwviit. u nonymuwvlit Hepmanoii 2azvt. (CpaBHEHHE COCTaBa
MIPUPOIHOTO U MOIYTHOIO ra30B, X MPAKTUYECKOE UCTOJIb30BAHUE.

Kamennwtii y2onp. OCHOBHBIE HAINpPABJICHUS HCIOJIb30BAHUA KaMEHHOTO
yria. KokcoBanue KaME@HHOTO YIJis, BaKHEUIIINE MTPOIYKThI 3TOTO Mpolecca: KOKC,
KaMEHHOYTOJIbHAsI CMOJIa, HaJcMojbHas Boja. CoelMHEHUs, BBbIACISEMbIE U3
KaMEHHOYTOJIbHOU cMOJIbL. [IpOMyKThI, momy4daemble U3 HaJCMOJIBbHON BOJBI.

DKOJIOTUYECKHE aCIEKThI I00BIUU, TEPEPAOOTKH U UCHOJIb30BAHUS TOPIOUUX
HCKOTIaEMBbIX.
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Komnexkuus «IIpupoaHbie HCTOYHUKH YTIIEBOAOPOAOBY.

CpaBHEHHUE MPOIIECCOB TOPEeHUsI HEPTH U MPUPOJIHOTO Ta3a.

OO6pazoBanue HEDTAHOM TUICHKU HA TTOBEPXHOCTH BOJIBI.

Karanutuyeckuii KpekuHT napaduna (MM KepoCUHA).

JlabopamopHvie onvimol

OnpeneneHue HaTU4Us HEMPEACIbHBIX YIJIEBOJAOPOJIIOB B OCH3UHE W
KEpOCHUHE.

PactBopuMOCTh  paznuyHbIX HEPTENpOAyKTOB (O€H3MHa, KEepOCHHa,
JIM3EJILHOTO TOTUIMBA, Ba3enHa, napaduHa) IpyT B ApyTe.

1.7. T'HapPOKCWIbHBbIE COCIMHEHUS

Cmpoenue u knaccugpuxkayusn cnupmoe. Knaccudukaiysi CiupToB MO TUITY
YIJIEBOJIOPOJHOTO PAJMKala, YHUCIY THUIPOKCUIBHBIX TPYNIl W THUIYy aTroMa
yriepoAa, CBSI3aHHOTO C  TUAPOKCWIBHOM  IpyNmol. ODJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE TUAPOKCUIBHOW Trpynnbl. BrusHue cTpoeHus
CIUPTOB Ha WX (U3MUECKHE CBOMCTBA. MeXMoJeKysipHas BOJOPOJHAS CBS3b.
['omonornuecknii psg OPEAETIbHBIX OAHOATOMHBIX CHHUPTOB. M3omepusa u
HOMEHKJIaTypa aJIkaHOJIOB, UX 001mast hhopmyIa.

Xumuueckue ceoiicmea  ankamonoe. PeakuuoHHass  CIIOCOOHOCTb
npeAeabHbIX OJHOATOMHBIX CcHUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB
OpPTraHWYECKUX W HEOPraHWUYECKHUX COoenauHeHuH, conxepxammx OH-rpymmy:
KHUCJIOT, OCHOBaHMM, aM(OTEpHBIX COEIUHEHHU (BOMABI, CHUPTOB). Peakiuu,
MOATBEPKAAIOIINE KHUCIOTHBIE CBOWMCTBAa CHUPTOB. Peakuuu 3amenieHus
TUAPOKCUIIBHON Tpymnmbl. MeEXMOJICKYJIsIpHast JIeTuapaTanys CIUPTOB, YCIOBHUS
oOpazoBanuss TmpocThix d¢upoB. CroxHble 3IGUPBI HEOPTraHUYECKUX U
OpPTraHUYECKUX KHUCJIOT, peakiuu stepudukanuu. OKUCICHHE U OKHUCIUTEIHHOE
JNETUAPUPOBAHUE CITUPTOB.

Cnocoowt noayuenus cnupmoe. I'iiponu3s rajnoreHankaHoB. ['mapararus
AJIKEHOB, YCJIOBHS €€ MpoBeieHus. BoccTaHoBneHne KapOOHUITBHBIX COSIMHEHUH.

Omoenvnvle npedocmagumenu aikanonoe. MeTaHoi, ero MpoOMBIILICHHOE
MOJYyYEHHE M TPUMEHEHUE B MPOMBIIUIEHHOCTU. buonornyeckoe neicTBue



metaHona. Creuuduyeckue  crmocoObl  MOMYYEHHUS  STHJIOBOTO  CIUPTA.
DU3MOIOTHYECKOE IEUCTBUE ITAHOJIA.

Mnozoamomnule cnupmupi. V3oMepusi 1 HOMEHKJIATypa MpeaCTaBUTENCH
JIBYX- U TPEXaTOMHBIX cnupToB. (OCOOCHHOCTM XUMHYECKHX CBOWCTB
MHOTOaTOMHBIX  CIIUPTOB, UX KayeCTBEHHOe oOOHapyxeHue. OTrenabHbIe
OPEICTaBUTENN:  ATWICHIVIMKOJIb, IJIMLIEPUH, CIOCOOBI HMX  HOJy4YeHUs,
IPAKTUYECKOE IIPUMEHEHHUE.

@Denon. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CcTpoeHue (eHona. Bianmuoe
BJIMSIHAE aPOMATHYECKOTO KOJIbLIA U THAPOKCUIIBHOU IPYIIIIHI.

XuMuyeckue cBoiCTBa ¢eHosa Kak (PYHKIHSA €ro XUMUYECKOTO CTPOCHHS.
bpomupoBanune ¢enona (kadecTBEeHHasi peakiusi), HUTpPOBaHHE (THKPUHOBAs
KHCJIOTa, €€ CBOMCTBA U NpuMeHeHHe). OO0pa3oBaHUE OKPAIIEHHBIX KOMILJIEKCOB C
nonoM Fe¥*. IIpumenenue denona. Ilomydenue GpeHona B IPOMBINLIEHHOCTH.
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Mojenu MoseKys CIUPTOB U (DEHOJIOB.

PacTBOprMOCTH B BOJIE aJIKAHOJIOB, 3TUJICHTIIUKOJIS, TJIMLIEpHUHA, (eHOIa.

CpaBHEHHME CKOPOCTH B3aUMOAECHCTBUSI HATPUS C 3TAHOJIOM, POIAHOIOM-2,
2-METWINPOIIaHOJIOM-2, TIULIEPUHOM.

Britecuenue ¢eHosna u3 (peHossATa HaTpusl yroJibHOM KUCIOTOM.

Peakrust dhenona ¢ popmanbaerugom.

KauecTBenHble peakuuu Ha (DEHO.

3aBUCUMOCTH pacTBOPUMOCTH (PEHOJIA B BOJE OT TEMIIEPATYPHI.

B3aumoseiictBue peHosia ¢ pacTBOPOM IICJIOUH.

Pacnio3naBanue pacTtBOpoB (eHonsATa HaTpus U KapOOHAaTa HaTpUs
(OapOoTaXxx BBLABIXaEMOTO BO3yXa WM IEUCTBUE CHIIBHOM KUCIIOTHI).

Pacno3naBanue BOJAHBIX pacTBOPOB (pE€HOJIA U TIIMLIEPUHA.

JlabopamopHuvle onvimul

N3y4yeHnue pacTBOPUMOCTH CIIUPTOB B BOJIE.

1.8. AJbaeruabl 1 KeTOHLI

T'omonozuueckue paowt anvoezuoos u kemonog. llonsarue o KapOOHUIIBHBIX
COCIMHEHUSX. ODJEKTPOHHOE CTPOCHHE KapOOHWIbHOW Trpymmbl. M3omepus wu
HOMEHKJIaTypa ajbJerugoB W KeToHOB. dusnueckue cBONCTBa KapOOHWIHHBIX
COECIVHEHNH.

Xumuueckue ceoiicmea anvoezuooé U  KemoHoe. PeakunoHHas
CIIOCOOHOCTh KapOOHUJIBHBIX COEIUHEHUH. Peakinu OKHUCIEHUS ajbICTHJIOB,
KaueCTBEHHbBIC PEAKIIUM Ha aJbJCTHAHYIO Tpymnmny. Peakuuu MoJuKOHJICHCAIUU:
oOpazoBanue peHos1oGopManbIeTuIHBIX CMOJL.

Ilpumenenue u nonyuenue KapOOHUIbHBIX coeduHnenuii. IlpuveHeHue
QJIBJICTUIIOB U KETOHOB B OBITY W MPOMBINIICHHOCTH. AJBJCTUIBI U KETOHBI B
npupoze (3¢upnsie Macna, pepomonsl). [lomydenre kKapOOHUIBHBIX COCTUHEHUN
OKHCJICHHEM CIUPTOB, THUApPATAIMEH aJIKMHOB, OKHCJICHHEM YTJIEBOJIOPOIOB.
OTtnenbHBIE IPEICTABUTENN aIbJACTUIOB U KETOHOB, CIIeU(PUUECKUE CIIOCOOBI UX
MOJIy4YE€HUs U CBOKCTBA.



Lemoncmpayuu

[[TapocTepkHeBbIE U OOBEMHBIE MOJIEIN MOJIEKYJ alIbJIETUI0B U KETOHOB.

[Tony4yeHune yKCyCHOTO ajbAeru/ia, OKUCICHUE 3TaHOIa XPOMOBOM CMECHIO.

KauecTBeHHbIE peakiliy Ha albJACTUIHYIO TPYIILY.

JlabopamopHvie onvlmoi

Oxkucnenue 3TaHoa B 3TaHaJIb PACKAJICHHOW METHOW MPOBOJIOKOM.

lIpakmuueckue 3auamus

MN3yueHre  BOCCTAaHOBUTEIBHBIX  CBOMCTB  alIbJIETUJIOB:  PEAKIUS
«cepeOpsHOro 3epKaiay, BOCCTaHOBIeHUE Tuapokcuaa meau (11).

1.9. KapﬁoHOBble KHUCJIOTHI 1 UX IPOU3BOAHLIC

T'omonozuueckuili pao npeoenbHblX 00HOOCHOBHBIX KAPOOHOBBIX KUC/IOM.
[TonsitTue 0 KapOOHOBBIX KHUCJIOTaX W HX KilacCUpUKAIUSA. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE KApOOKCWIHHOM TIpyIIibl. ['oMoJorHYecKuil psij
MPEeNbHBIX OJITHOOCHOBHBIX KapOOHOBBIX KHCJIOT, UX HOMEHKIIATypa U U30MEpHSL.
MexMoIieKyIsipHbIe BOJOPOAHBIE CBSI3U KapOOKCHIIBHBIX TPYMI, UX BIUSHUE Ha
bu3nuecKkue cBOCTBAa KapOOHOBBIX KUCIIOT.

Xumuueckue ceoiicmea KapoOoHOoEbIX Kucaom. Peakuun,
WUTIOCTPUPYIOLIME KHUCIOTHBIE CBOWCTBA W HMX CpPAaBHEHHE CO CBOWCTBaMU
HEOpraHudeckux kuciaor. OOpa3oBaHue (YHKIIMOHAIBHBIX  MPOU3BOJAHBIX
KapOOHOBBIX KUCIIOT. Peakiiuu srepudukanuu. AHTUIPpUAB KAPOOHOBBIX KHUCIIOT,
WX TI0JIyYEHUE U IPUMEHCHHUE.

Cnocoowvt noayuenusa kapoonoevlx kuciom. OmoenvHole npeocmasumenu
u ux 3nauenue. OOIME CHOCOOBI NOJYYECHHS: OKHCIIEHHUE AaJIKaHOB, AJKEHOB,
MEPBUYHBIX CIHUPTOB, albJETUI0B. BaxHeline NpeacTaBUTENd KapOOHOBBIX
KHUCIIOT, UX OMOJIOTUYECcKasi poJib, CIeM(PUIECKHE CIIOCOOBI TOTyUeHHUs, CBOMCTBA
M TPUMEHEHHE MYPABBUHOM, YKCYCHOM, NaJbMUTMHOBOM M CTEaAPUHOBOW;
AKpWIOBOM M  METAaKpPWIOBOM; OJIEMHOBOM, JIMHOJIEBOM W  JIMHOJICHOBOM;
II[aBeJIEBOIT; OCH30MHOM KUCJIOT.

Cnoscuvte 3Ipupor. CTpoeHUE U HOMEHKIATYpa CJIOXKHBIX 3(UPOB,
MEXKJIACCOBasi M30MEpHUsi C KapOOHOBBIMHU KuciaoTamu. CrocoObl MOTy4YeHUs
CIOXHBIX 2PUpoB. OOPATUMOCTH pEaAKINK dTEPUPUKAIMHA U PAKTOPHI, BIUSIONIIE
Ha  cMmenieHue — paBHoBecusa.  OOpa3oBaHHME  CJHOXHBIX  MOJIUA(UPOB.
[TonuyTunentepedranar. JlaBcaH kak MpeaCTaBUTEIh CUHTETHUYECKUX BOJIOKOH.
XUMUYECKHE CBONCTBA U MPUMEHEHHUE CIIOKHBIX d(PUPOB.

Kupor. Kupbl kak cioxssle 3¢upbl rmieprHa. KapOoHOBbIE KHUCIOTHI,
BXOJSIIME B COCTaB >KMUPOB. 3aBUCUMOCTh KOHCHUCTEHIIMHU JKHPOB OT MX COCTaBa.
XWUMUYECKHE CBOWCTBA JKHUPOB: THUAPOJIU3, OMBUICHHE, THUAPUPOBAHHUE.
buonoruyeckas poJib KUPOB, UX UCTIOJIB30BAHUE B OBITY U MPOMBIIIIICHHOCTH.

Conu kapoonosvix kucaom. Mpuia. CnocoObl TIONYYCHHS  COJICH:
B3aMMOJICUCTBHE KapOOHOBBIX KHCIOT C METaJJTaMH, OCHOBHBIMH OKCHJIAMH,
OCHOBAHMSIMHU, COJISIMHU; MICJIOYHOW THAPOJIU3 CIOKHBIX I(PUPOB. XHUMHUUECKHE
CBOMCTBA COJI€ll KapOOHOBBIX KHCIOT: THAPOJIM3, PEAKIIMA HOHHOTO OOMEHa.
Mpeuia, cymHOCTh MOOIIET0 AedcTBUA. OTHOLIEHHME MbUIA K JKECTKOW BOJE.



Cunrernueckue momwmue cpeactsa — CMC (neTepreHtsl), UX NPEeUMYLIECTBA U
HEJIOCTaTKH.

Lemoncmpayuu

3HaKOMCTBO C (PU3UYECKUMH CBOMCTBAMU BayKHEUIITUX KAPOOHOBBIX KUCIIOT.

Bo3ronka 6eH30MHOM KUCIOTHI.

OTHollIeHHE Pa3TUYHBIX KAPOOHOBBIX KHCIIOT K BOJIE.

CpaBHenue pH BOIHBIX pAacTBOPOB YKCYCHOM UM COJSIHOM KHCIJIOT
OJIMHAKOBOW MOJISIPHOCTH.

[Toy4yeHne npUSITHO TAXHYIIETO CI0KHOTO ddupa.

JlabopamopHvie onvlmbi

B3aumopericTBre pacTBOpa YKCYCHOM KHCIIOTBI C MArHUEM, OKCUIOM LIMHKA,
runapokcuaom xenesa (I11), pactBopom kapOoHaTa Kallusi U cTeapaTa Kaus.

OTHOIIIEHHE CI0KHBIX (DUPOB K BOJIE M OPTAHMYECCKUM BEIIECTBAM.

PacTBOpUMOCTH KUPOB B BOJE U OPTaHUUYECKUX PACTBOPUTENSIX.

CpaBHEHHE MOIOIIMX CBOMCTB XO03sMCTBEHHOro Mbuia 1 CMC B KecTKOH
BOJIE.

IIpaxmuueckoe 3anamue

N3yuenune cBONCTB KapOOHOBBIX KUCJIOT HA MIPUMEPE YKCYCHOM KHUCIIOTHI.

1.10. ¥YrJaeBoasbl

Honamue 06 y2neeodax. Knaccudukamusi yrieBojaoB. MoHO-, Iu- U
nojrcaxapuibl, MPEACTABUTENMN KaKI0M IPYyMIbl YIIeBOA0B. buosorudyeckas posib
VTJIEBOJIOB, UX 3HAYCHHUE B KU3HU YEJIOBEKA U OOIIECTRA.

Monocaxapuowt. CTpoeHHE W ONTUYECKAsT U30MEpHUsT MOHOcaxapuuaoB. Mx
KJ1accuduKalus Mo 4ucily aTOMOB yTiiepoAa U MPUpPOJe KapOOHUIBLHON TPYMIIbI.
@opmynbr Oumepa u Xeyopca g U300pa)eHUST MOJEKYJ MOHOCAXapuJOB.
OTtHecenue MoHOocaxapuaoB k D- u L-psay. Baxknelinue npencraButenn MOHO3.

['moko3a, cTpoeHue ee MOJeKyslbl U (pu3nyueckue cBoicTBa. Tayromepus.
XUMHUYECKHE CBOMCTBA TIUIFOKO3bL: PEAKUMM MO  AJBACTUAHOM  TPYIIIE
(«cepeOpsHOTO  3epKajia», OKHUCICHHWE a30THOM KHCIOTOW, THUIPUPOBAHUE).
Peakuun rat0KO3bl KaK MHOTOATOMHOIO CIHPTA: B3aWUMOJICUCTBUE TJIFOKO3BI C
ruapokcuom meau (II) mpu komHaTHOM TemmepaType W HarpeBaHuu. Pazmnunbie
TUNBl  OpoXeHusi (CIUPTOBOE, MOJOYHOKHUCIoe). [Joko3a B mpupoje.
buonorudeckast pojib U npuMeHeHue rioKo3bl. DpykTO3a Kak U30MEp TIFOKO3HI.
CpaBHEHHE CTPOCHHS MOJICKYJIbBI 1 XUMHUYECKUX CBOMCTB TIFOKO3bI U (DPYKTO3BI.
®pyKTO3a B IPUPOJIE U €€ OHOJOTUYECKas POJib.

[lento3el. Pubo3za u ne3okcupubo3a Kak MPEICTABUTEIN allbJIONECHTO3.
CrpoeHune MOoneKy.

Jucaxapuowvt. Ctpoerune mucaxapunaoB. Croco0 COWICHEHUS ITUKIIOB.
BoccranaBnuBaronie M HEBOCCTAHABIMBAIOIIME CBOMCTBA JIUCAXapUIOB Kak
CJIeICTBUE COWICHEHUs MuKiIa. CTpoeHMEe M XHMMHYECKHE CBOWCTBA Caxapo3bl.
TexHonornyeckre OCHOBBI IMPOU3BOJACTBA caxaposbl. JlakTo3a M ManbToO3a Kak
MU30MEPBI Caxapo3bl.



Honucaxapuow. O61ee crpoenue nonucaxapuaoB. CTpOEHUE MOJIEKYIIbI
Kpaxmanaa, aMuiio3a U aMuwiIonekTuH. Pu3nueckue CBOMCTBAa Kpaxmaja, €ro
HaXOXKJEHUE B IPUPOE U Ouoorndeckas poiib. [ mukoreH. XuMu4eckue CBONCTBA
kpaxmana. CTpoeHHe 3JIeMEHTapHOro0 3BeHa LEJUII0J03bl. BiusHue cTpoeHus
NOJIMMEPHON 1enu Ha (U3MYecKue M XUMHUYECKHME CBOMCTBA LEJUTIOJIO3BI.
['vaponu3 1eiToa03bl, 00pa3oBaHUE CIOXHBIX 3(UPOB C HEOPTaHUYECKUMHU U
opraHu4eckuMu kuciaoramu. [loHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAaX: alleTaTHOM
nienke, BUcko3e. Haxoxnenne B mpupoae W OHOJOTMYECKas poib LEJUTHOIO3BI.
CpaBHeHUE CBOMCTB KpaxMalia U LEUTIOI03bI.
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OO6pas3upl yriaeBoI0B U U3ACIHUI U3 HUX.

[Tonyyenne caxapaTa KadblUMs M BBIJEJICHUE cCaxapo3bl W3 pacTBoOpa
caxapara KaJbLus.

OTHoIlIeHUEe pacTBOPOB caxapo3bl U MasibTo3bl K CU(OH), pu HarpeBaHuu.

O3HakomiieHHEe ¢ GU3NIECKUMU CBOMCTBAMHU KpaxMaja U IeJITIOI03bI.

HalyxaHue 11eu11010361 U Kpaxmalia B BOJIE.

Kosnekiust BOJOKOH.

JlabopamopHvie onvlmoi

O3zHakomiieHH€e ¢ GU3MUYECKUMHU CBOMCTBAMU TJIIOKO3bBI (alTeyHasi yrakoBKa,
TaOJIETKH).

3HaKOMCTBO C 00pa3laMu MoJIrcaxapuiaoB.

OOnapyxeHue Kpaxmana C NOMOIIBIO KayeCTBEHHOM peakuud B MEJE,
xjebe, Horypre, MaprapuHe, MaKapoOHHBIX U3ACIHIX, KpYIax.

IIpakmuueckue 3ausamusi

OO6HapyxeHue J1aKTo3bl B MOJIOKE. [lelicTBue Hoaa Ha Kpaxmarl.

1.11. AMHHBI, AMHUHOKHCJIOTHI, O€JIKHU

Knaccugpuxayus u uzomepus amunos. Ilonsarue 06 amunax. [lepBudnsie,
BTOPHYHBIE M TpeTHWYHbIe amuHbBl. Krnaccudukamws aMHUHOB 1O  THITY
YIJIEBOJOPOJAHOTO pajidKajia U YMCIy aMUHOTPYII B MoJieKyse. ['omonoruueckue
PSAIBl TIPEACNBHBIX anu(aTHYeCKUX W apoOMaTUYeCKUX AaMHUHOB, HM30MEpHUS U
HOMEHKJIaTypa.

Xumuueckue ceoiicmea amunog. AMUHBI Kak OPraHUYECKUE OCHOBAHUSA, X
CpPaBHEHHE C AMMHUAKOM U JPYTMMHU HEOPTraHUYECKUMHU OCHOBaHUsIMU. CpaBHEHUE
XUMHUYECKUX CBOMCTB anudaTUYecKUX U apoMaTH4YecKux amuHOB. OOpazoBaHue
aMHIOB. AHUIIMHOBBIE Kpacutenu. IIoHsATHE O CHHTETMYECKHMX BOJIOKHAX.
ITonnamuapl ¥ OJIMaMHUHBIE CHHTETUYECKHE BOJOKHA.

[Ipumenenue u mnodydeHue amuHOB. Ilonydenue amuHOB. PaGoThl
H.H.3unwnna.

Amunoxkucnomotr. Ilonstne 00 aMHUHOKHCIOTAaX, WX KIacCHUKAIAI H
ctpoenue. Onruueckass U30Mepusi a-aMUHOKUCIIOT. HOMEHKIaTypa aMUHOKHCIIOT.
JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHUCIOT M €€ NPUYHUHBI.
bunonsipubie nonbl. Peaknuu koHaeHcanuu. IlentuaHas cBsizb. CHHTETHYECKHE



BOJIOKHA: KampoH, 3HaHT. Kmaccudukanus BookoH. [lonydenne aMUHOKHUCIIOT, X
MIPUMEHEHHUE U OMOJIOTHYeCcKast PyHKIIHS.

benku. benkum kak npupoaHbie nonuMepbl. IlepBuuHas, BTOpUYHAS,
TpeTUYHAs W YETBEPTHUYHAS CTPYKTYPhI OeiakoB. OUOPWILIApHBIE U TJIOOYIISIPHBIC
Ocenku. XHWMHYECKHE CBOMCTBA OCJIKOB: TOpEHHE, JCHATypalus, TUJIIPOJIN3,
KadyeCTBEHHbIC (IIBETHBIC) peakiuu. buonornyeckue ¢GyHKIUU OEIKOB, HX
3HaueHue. benku kak kommoHeHT nuiy. [Tpobiema GeIKOBOTO TOJOAAHUS U TTyTH
€€ pEILICHHUS.

Jlemoncmpayuu

@u3nyecKrne CBOWCTBA METHJIAMUHA: arperaTHOE COCTOSIHHWE, LBET, 3allax,
OTHOWIEHHUE K BOJe. ['OpeHne meThiiaMmuHa.

BzaumojeiicTBrue aHWIMHA U METHUJIAMMHA C BOJOM M KUCJIOTaMHU.

OxkpaivBaHue TKaHEH aHUJIMHOBBIMU KPaCUTEIISIMU.

Oo6HapyxeHue GyHKIIMOHAIBHBIX TPYII B MOJICKYJIaX aMUHOKHCIIOT.

Heunrpanuzanus menoun aMMHOKUCIOTOM.

Hentpanuzanus KucioTbl aMUHOKUCIIOTOM.

PactBopenue u ocaxxaeHue OCIKOB.

Jlabopamophuvle onvimoi

M3roroBiieHre IIApPOCTEPKHEBBIX M OOBEMHBIX MOJCICH H30MEPHBIX
aMUHOB.

PactBOopeHue O€IKOB B BOJIC U UX KOAryJISIIUSI.

OOnapy:xeHue 0ejika B KYpUHOM SIHLIE U MOJIOKE.

Ipakmuueckue 3anamusi

KadecTBeHHbIE peakluy Ha OENKU.

Pemenne skcrepuMEHTANBHBIX 33Ja4 Ha PAaCIO3HABAHUE OPTaHUYECKUX
BEIIISCTB.

1.12. A3oTcoaepxkaiiue rerepoukjianieckne coenuHennsi. HykienHoBbie
KHCJIOThI

Hykneunosvie kucnomol. HyKIEeMHOBBIE KHUCIOTBI KaK IPUPOJHBIC
nonumepsl. Hykneotuawsl, ux crpoeHue, npumepbl. ATO® u AP, wux
B3aUMMOIIPEBPAIIEHUE U POJIb 3TOro mnpoiecca B npupoje. lloustue JJHK u PHK.
Crpoenne JIHK, ee mepBuuHas u BTOpHuHas cTpykrypa. Paboter ®@.Kpuka u
H.Yorcona. KommiueMeHTapHOCTh a30TUCThIX OcHOBaHuil. Pernumkanus JIHK.
Ocobennoctu ctpoenus PHK. Tumst PHK u ux Ouonoruueckue QyHKIuu.
[lonarue o reHetuyeckoMm konae. buocuHTe3 Oenka B >kuBoM kieTke. ['eHHas
WHXXeHepus U OMoTexHosorus. TpaHcreHHble (POPMBI paCTEHUN U KUBOTHBIX.

Lemoncmpayuu

Mogenu MoJIEKyT BaXKHENIIUX TETEPOLUKIIOB.

KoJuteknus reTeponuKInYecKux COEIMHEHUN.

JlelicTBre pacTBOpa NUPUANHA HA UHAUKATOP.

BzaumopericTBre UpuaMHa C COITHON KUCIOTOM.

Mogens monekyisbl JIHK, nemoHCTpauus npuHIUIIA KOMIIEMEHTAPHOCTH
a30TUCTBIX OCHOBAHUM.




OOpasupl MPOAYKTOB TMHUTAaHUS W3 TPAHCTEHHBIX (OPM pacTeHH U
’KMBOTHBIX.

JlexapcTBa M Tpenaparthl, U3TOTOBICHHBIE METOJIaMH T€HHON MHXEHEPHH U
OMOTEXHOJIOTHH.

1.13. Buosornyecku aKkTUBHbIE COCAUHEHUSA

@Depmenmpt. [lonsatre o pepMeHTax Kak 0 OMOJIOTHYECKUX KaTaau3aTopax
OoenkoBoil mpuponabl. OCOOEHHOCTM CTPOCHHS UM CBOWCTB B CpPaBHEHHU C
HEOpraHWYeCKUMHU Katanmusatopamu. Knaccudukarus dhepmeHToB. OcoOeHHOCTH
CTPOCHHSI ¥ CBOMCTB ()EPMEHTOB: CENEKTUBHOCTH U 3P (PEKTUBHOCTH. 3aBUCUMOCTh
aKTUBHOCTH (hepMEeHTOB OT TeMmrieparypsl U pH cpensl. 3HaueHue QpepMeHTOB B
OMOJIOTHH U IPUMEHEHNE B IPOMBIIIIICHHOCTH.

Bumamunw. Tlonsatue o ButamuHax. VMx knaccuduxainus u o003HaAUYCHHE.
Hopwma notpebnenust BuTaMuHoB. BogopactBopumbie (Ha npuMepe ButaMuHoB C,
rpyniel B u P) u xupopactBopumbie (Ha mnpumepe ButamuHoB A, u E).
ABHUTaMUHO3bI, TUTIEPBUTAMUHO3bI U TUTTIOBUTAMUHO3bI, UX MPO(HIaKTHKA.

TI'opmonwl. TloHsTe 0 TOpMOHAaX Kak OMOJOTHYECKH aKTUBHBIX BEIIECTBAX,
BBITIOJIHAIONINX OHJOKPUHHYIO PETYJISIUI0 SKU3HEJAEATEIBHOCTH OpPraHU3MOB.
Knaccudukanms  ropMOHOB:  CTEpPOU[bI,  MPOU3BOJHBIE  AMHHOKHUCIIOT,
NOJIUTIETITUIHbIE U O€TKOBbIE TOPMOHBI. OTAENbHBIE NPEICTABUTENIN: 3CTPATUOI,
TE€CTOCTEPOH, MHCYJINH, aIpEHAJIMH.

Jlexapcmea. llonsitue o0 JeKapcTBaX KAaK XHUMHUOTEPANEBTHUUYECKHUX
npenaparax. KpaTkue UCTOpUYECKHE CBEIEHUS O BO3HUKHOBEHHWU WM Pa3BUTUU
xumuoTepanuu. ['pynmel JiekapcTB: cyiabdamuabl (CTpenTouuy), aHTHOMOTHKU
(MEeHUIWIIMH), aHTUIUPETUKU (ACIIMPHUH), aHAJbIeTHKU (aHAJIbruH). MexaHu3m
JIEUCTBUS  HEKOTOPBHIX JIGKAPCTBEHHBIX IMPENapaTroB, CTPOCHUE MOJIEKYI,
IPOrHO3UPOBAaHUE CBOWCTB HAa OCHOBE aHAlM3a XUMHUYECKOIO CTPOCHUS.
AHTUOMOTHKH, UX KJIACCU(PUKAIMS TO CTPOCHUIO, THUIY M CHEKTPY JACHCTBUS.
be3onacHple crocoObl MPUMEHEHUS, JICKapCTBEHHBIE (DOPMBI.

Lemoncmpayuu

CpaBHenue ckopoctu pasznoxkenuss H;O, mox aeiictBuem depMeHTa
KaTana3bl ¥ Heopranndeckux karammu3atopos: Kl, FeCls, MnO..

OOpa31el BATAMUHHBIX TIpenapatoB. [lomMBUTaMUHBI.

Wnmoctpauuu  ¢oTorpaduii = KUBOTHBIX €  pa3UyHbIMU  (opmMamu
aBUTaMHUHO30B.

[Inakat ¢ n3o0pakxeHrueM CTPYKTYPHBIX (hOPMYJT ACTPaIM0IIa, TECTOCTEPOHA,
aJipeHaJInHa.

B3aumoneiictBue agpenanuna ¢ pactsopom FeCls.

benkoBas npupona nacynuHa (1BETHAsI peakius Ha OCIKH).

[Tnakatb! uam KogorpamMmsel ¢ hopMyiiaMu aMuia Cyab()aHUIOBON KUCIIOTHI,
JATHAPO(OIMEBON M JIOKHOW AUTHAPODOINECBOM KHCIOT, OCH3WIICHHUIMIINHA,
TeTpaIMKInHa, 1eOTaKCUMa, aCITUPHUHA.

Jlabopamophvie onvimul

OOHapyxeHue acnuprHa B TOTOBOM JIEKAPCTBEHHOHN (hopMme.




2. O0uas U HeopraHu4yeckasi XUMHS
2.1. XuMHUH — HAyKa 0 BellecTBax

Cocmae eeutecmea. Xumudeckue seMeHTHl. CrnocoObl CyIleCTBOBAHMS
XUMHUYECKUX JJIEMEHTOB: aTOMbBI, MPOCThIE M CJOXKHBIE BelecTBa. BermecTBa
MOCTOSIHHOIO M IIEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTB.
BemectBa  MOJEKYJISIpHOITO M HEMOJEKYJISpHOro  crpoeHus. CrocoObl
OTOOpaKeHHsT ~ MOJEKYJ:  MOJIGKYJSIpHBIE UM CTPYKTYpHBbIE  (DOPMYIIBI;
IapOCTEP)KHEBBIE M MaclTaOHble TpocTpaHcTBeHHbIE (CTroapra — bpurnebda)
MOJIEJIA MOJIEKYJI.

Hzmepenue eewyecmea. Macca aTOMOB U MOJIEKYJ. ATOMHas €JIMHHIA
macchl. OTHOCUTENBHBIE aTOMHAsl U MOJIEKyJIsipHas Macchl. KonmyecTBo BeliecTBa
U €IUMHUILBl €r0 U3MEPEHUs: MOJb, MMOJIb, KMOJIb. Uucio ABoraapo. MossipHas
Macca.

Azpecammuvle cocmoanua eewjecmea. TBeproe (KpUCTALIMYECKOE MU
amop(HOe), )KUJIKOE M ra3000pa3HOE arperaTHble COCTOSIHMSI BEIECTBA. 3aKOH
ABorazipo u ero cneactBus. MoJspHbII 00bEM BEIIECTB B ra3000pa3HOM
cocrostHuM. OOBEOMHEHHBI Ta30BbI 3aKOH M YypaBHeHHE MeHpaeneeBa —
Knanelipona.

Cmecu eeuwtecme. Paznuuusa MeEXITy CMECAMU W XUMHYECKUMU
COoeIMHEHUIMHU. MaccoBast 1 00beMHas 107 KOMIIOHEHTOB CMECH.

Lemoncmpayuu

OnBpITHI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHUS! MACChl BEILIECTB.

Habop Mozerneld aToMOB ¥ MOJIEKYII.

Hekoropsle BemecTsa KOJIUYECTBOM B 1 MOJIb.

Mopens MOJISIpHOTO 00OBeMa ra3os.

IIpakmuueckue 3ansamusi

N3rotoBneHne MoAEened  MOJIEKYJd  HEKOTOPBIX  OPraHUYECKUX W
HEOPTraHWYECKHUX BEILIECTB.

2.2. CTpoeHmne aTomMa

Amom — croxcnaa wacmuya. JIoxkazatenbCcTBa CIOKHOCTH CTPOCHUS aTOMA:
KAaTOJHBIE U PEHTI€HOBCKUE JIy4H, POTOAD(DEKT, paIuOaAKTUBHOCTD, JIEKTPOIH3.

[Inanerapuas monens atoma J. Pesepdopaa. Ctpoenue atoma no H. bopy.
CoBpeMeHHbIE TPEACTABICHHUSI O CTpoeHuH aroMma. KopmyckylspHO-BOJTHOBOU
JyaJIi3M YaCTHUIl MEKPOMHUPA.

Cocmae amomnozo adpa. HykioHbl: IPOTOHBI U HEUTpOHBIL. M30TOmBI U
HYKJIUJBI. Y CTOMYUBOCTB SIEP.

Inekmponunasa 0o6o10uka amomos. llonstre o0 dIEKTPOHHON opOUTATU U
AIEKTpOHHOM oOJsiake. KBaHTOBBIE 4YHCA: TJIaBHOE, opOMTanbHOE (M0O0YHOE),
MarHuTHO€ W CIHUHOBOE. PacmpeneneHue »dJIEKTPOHOB M0 DHEPTrETUYECKUM
YPOBHSIM, TTOYPOBHSM U OPOUTAISIM B COOTBETCTBUM C TIPUHIIMIIOM HAaWMEHbIIIECH



sHepruu, npuHnmnoM [laymu u npaBunom ['yHaa. DnekTpoHHBIE KOHGUTYpAIUU
aTOMOB XUMUYECKUX DJIEMEHTOB.

BaneHnTHbIe BO3MOXHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

DJIEKTpOHHAs KJIACCH(HKAIMA XUMHUYECKUX O3JIEMEHTOB: S-, p-, d-, f-
HJIEMEHTHI.

Lemoncmpayuu

dotorddexr.

Mopnenu opbuTaneit pa3nmyHoil GOpMBI.

2.3. Ilepuoauyeckuii 3axoH u [lepuoguveckas cucreMa XMMUYECKHX
seMeHTOB /I, 1. MeHeneeBa

Ilepuoouueckuit 3akon u cmpoenue amoma. W3ortonbl. CoBpeMEHHOE
MOHSATHE XUMHUYECKOro 3JIeMeHTa. 3akoHoMmepHOocTh I. Mosznu. CoBpeMeHHas
dbopmymupoBka Ilepuonnueckoro 3akoHa. Ilepuognueckass cucTeMa M CTPOCHHUE
aToMa. OU3NYECKUN CMBICH MOPSAIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIbI U
nepuona. llepuomuueckoe W3MEHEHUE CBOWCTB JJIEMEHTOB: pajadyca aToMma;
SHEPTrUM  HMOHHU3ALUM;  DBJEKTPOOTpUIATEIbHOCTH.  I[IpUuMHBI  HM3MEHEHUS
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB JICMEHTOB B IPYyMIax U Mepuoiax, B
TOM YHCIIe OOJBIIMX U CBepxOojblux. 3HaueHue llepumoamdeckoro 3akoHa M
[lepnognueckorr cucrteMbl XuMmudeckux dsyemeHToB J[. M. MenneneeBa s
Pa3BUTHS HAYKU U TIOHUMAHUSI XUMUYECKOW KapTUHBI MUpA.

Jlemoncmpavuuu

Paznuunbie BapuaHThl Tabmuibl llepronnueckoil CUCTEMBI XUMHUYECKHUX
anemenToB /. 1. Menpeneena.

OO6pa3upl MOPOCTHIX BEIIECTB OKCUJIOB U TUIPOKCUIIOB djieMeHToB III
Meproa.

JlabopamopHhbiii onvim

CpaBHeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHJIOB M THAPOKCHUIOB AJIEMEHTOB
III nepuona.

2.4. CrpoeHue BellecTBa

Ilonamue o xumuueckoit céasu. TUNbBI XUMAYECKUX CBA3EH: KOBAJICHTHAS,
MOHHAasA, METAUINYECKAs U BOJOPOIHAS.

Kosanenmnaa xumuueckas ceazvb. J[Ba MexaHu3zMa oO0pa3oBaHUS 3TOU
CBS3U: OOMEHHBIH M JIOHOPHO-aKLIENTOPHbIM. OCHOBHBIE MapaMeTphbl 3TOr0 TUIA
CBS3U: JUIMHA, IPOYHOCTH, YIOJI CBA3W WM BaJEHTHBIN yrojl. OCHOBHBIE CBOKCTBA
KOBQJIEHTHOM  CBA3U:  HACBIIEHHOCTb, IMOJSAPU3YEMOCTh M  IPOYHOCTb.
DNEeKTPOOTPULIATENILHOCTh M KJIACCHU(PHUKAIUS KOBAJEHTHBIX CBS3€H MO 3TOMY
IIPU3HAKY: NOJISIPHAsA M HENOJIIPHAsl KOBAJEHTHBIEC CBA3U. IIOMSpPHOCTB CBSA3M U
HOJIIPHOCTh MOJIeKyJbl. Crnoco0 mepeKpblBaHUs 3JEKTPOHHBIX OpOUTalel u
KJIacCU(UKaALMsl KOBAJIEHTHBIX CBS3€H 10 3TOMY MPU3HAKY: G- U T-CBA3M.
KpaTHOCTh KOBaJ€HTHBIX CBA3€Ml M KiIacCU(pUKALUsA UX IO 3TOMY MPHU3HAKY:
OJIMHApHBIE, IBOMHBIE, TPOMHBIC, MOJYTOPHbIE. THUMBI KPUCTAUIMYECKUX PELIETOK



y BEHIECTB C ATUM THUIIOM CBSI3U: AaTOMHBIE U MOJIEKYJIsipHbIe. DuU3NUECKHE
CBOMCTBA BELIECTB C ITUMHU KPUCTAIUTMYECKUMHU PEIIETKAMHU.

Honnasa xumuueckasa ceéazp. KpaiiHuii ciydyall KOBaJCHTHOM TMOJSIPHOM
CBs3U. MexaHu3sM 00pa3oBaHUs HMOHHOW CBSI3U. VIOHHBIE KpHCTaLIMYECKHE
PEIIETKU U CBOMCTBA BEUIECTB C TAKUMH KPUCTAJIIIAMHU.

Memannuueckaa xumuueckasn ceazp. OCOObI THUI XUMHYECKOW CBS3H,
CYILIECTBYIOIIMI B METaJNIax U ciuiaBax. Ee oTIM4us U CXOACTBO C KOBAJICHTHOUW U
MOHHOM  cBsi3siMu.  CBOWCTBA  METAJUIMYECKOM  CBsi3U.  MeTaminueckue
KPUCTAUTMYECKUE PEIIETKUA U CBOMCTBA BEIIECTB C TAKUMU KPUCTAILIIAMH.

Booopoonasa xumuueckan ceazp. Mexanusm odpa3oBaHus Takoil cBsizu. Ee
KJIacCU(DHUKAIMS: MEKMOJEKYISIPHASI M BHYTPUMOJICKYJIIpPHAS BOJOPOIHBIC CBSI3U.
MonekynsipHble KPUCTAUIMUYECKUE PEIIETKU JJIsl 3TOro TUla CBs3U. Du3nueckue
CBOMCTBA BEIIECTB C BOJOPOJHOW CBsI3bI0. bumosnormueckas poiab BOJOPOJHBIX
CBsI3€H B OpraHU3aliu CTPYKTYpP OMOTOIUMEPOB.

Enunasg npupojia XUMHUYECKUX CBS3€: HATMYKE PA3JIMYHBIX THUIIOB CBS3EH B
OJIHOM BENIECTBE, IIEPEXO0/I OJHOTO TUIIA CBSI3U B APYTOM U T. II.

Komnnexcooopazoeanue. 1loHsTHE O KOMIUIEKCHBIX COCIUHCHUSX.
KoopauHaninoHHoe YHCIO KOMIUIEKCOOOpa3oBaTessi. BHYTpeHHsST M BHEUIHSSA
cdepa komIuiekcoB. HomeHkIaTypa KOMIIEKCHBIX coequHeHui. X 3HaueHue.

Lemoncmpayuu

Mogenu MoJIeKyJT pa3IMuHON apXUTEKTYPHI.

Mopens NpOCTPAaHCTBEHHOTO PACIIONOXKEHUS Sp-, Sp°-, Sp°- THOPUIHBIX
opOuTaneu.

Mopenu KpucTaIM4ecKuX PENIeTOK Pa3IMyHOIO THUIIA.

Mopaenu monexkynsl JJHK.

Mopenu moiexkyn Oenka.

2.5. Iloaumepsl

Heopzanuueckue nonumepwt. 1lonumepsl — IpOCThIE BEIIECTBA C aTOMHOU
KPUCTAUTMYECKON PENIeTKOW: aJuIOTPONHbIE BUIAOM3MEHEHUs yrieponaa (ammas,
rpadur, kapOuH, QyJIIepeH, B3aUMOCBS3b THOpHUIMU3AIMN OpOHUTAlle y aTOMOB
yraepojia ¢ MPOCTPAHCTBEHHBIM CTPOCHHEM AJTIOTPOMHBIX MOAUGUKAIINI); CEJIeH
U TEJUTyp Heno4edyHoro crpoeHus. IlommMepsl — CIIOXKHBIE BelIECTBa C aTOMHOM
KPUCTAUTMYECKON pPEIIeTKOM: KBapl, KpeMHe3eM (IUOKCHUIIHBIC COCIUHEHUS
KpEeMHUs1), KOPYyHA (OKCHJ aJTIOMHHHSI) U aTIOMOCHJIMKATHI (TIOJICBBIC IIMATHI,
CtoJia, KaoJsuH). MuHepansl u ropHble mopoasl. Cepa IIacTUYeckKas.
MuHepanbHOE€ BOJIOKHO — acOecT. 3HayeHUe HEOPraHUYEeCKUX MPUPOIHBIX
MOJIUMEPOB B (DOPMUPOBAHUU JTUTOCHEPHI.

Opzanuueckue nonumepvl. CrnocoObl WX  TIONYYCHHS:  PEAKIMH
NOJMMEPU3AMU U PEAKUUH TNOJHKOHAeHcauuu. CTPyKTyphl MOJUMEPOB:
JUHEWHbIC, Ppa3BETBICHHbIE W  MNPOCTpaHCTBeHHbIE.  CTPyKTypuUpOBaHUE
MOJIUMEPOB:  BYJKAaHW3allUd KaydyKoB, AyOneHHe OENKOB, OTBEPXKICHUE
MOJIMKOH/IEHCAIIMOHHBIX MTOJIMMEPOB.

Knaccuduxkarus mommMepoB 1o pa3IndHbIM MPU3HAKAM.



Jlemoncmpayuu

Komneknuu miactMace, KaydykoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX TTOPO/I.

MuHepanbHOE BOJIOKHO — aCOECT — M M3/IENHS U3 HETO.

Mogpenu monekyn 6enkos, JIHK, PHK.

JlabopamopHbie onvimawi

O3znHakomJieHHe ¢ oOpasiaMu IIacTMace, BOJIOKOH, KaydyKOB, MUHEPAJIOB U
TOPHBIX TIOPOJI.

[IpoBepka macTMacc Ha DBJIEKTPUUECKYID MPOBOJUMOCTb, TOPIOUYECTD,
OTHOILIEHHUE K PACTBOPAM KHUCIOT, IIEJ0YEU U OKUCITUTENEH.

2.6. JlucnepcHble CHCTEMBbI

Ilonamue o oucnepcuvix cucmemax. Kinaccupukanus AUCIEPCHBIX CUCTEM
B 3aBUCHMOCTH OT arperaTHOr0 COCTOSIHUSI JUCIIEPCUOHHOW CpPeAbl U JUCIIEPCHON
da3pl, a TaKkKe Mo pazMepy UX ydactull. ['pyOoauciepcHble CUCTEMBI: SMYJIbCUHU U
cycreH3uu. TOHKOAUCTIEPCHBIE CUCTEMBI: KOJIJIOUIHBIE (3011 U T'eJIN) U UCTUHHBIC
(MONeKyJIsipHBIC, MOJICKYJSIPHO-UOHHBIE W  HWOHHBIC). Oddexr Tunmans.
Koarynsuus B KO/IouIHbIX pacTBopax. CHHEPE3UC B TEIIAX.

3HaYeHUE JHWCHEPCHBIX CHUCTEM B JKUBOW U HEXKUBOM MNPHUPOAE U
MPAKTUYECKOM JKU3HU 4YEJIOBEKA. OMYJIbCUU M CYCIIEH3UH B CTPOUTEILCTBE,
MUIIEBOM W MEAULIMHCKON MPOMBIIIJICHHOCTH, KOCMETHKE. buonorndeckue,
MEIUIMHCKUE U TEXHOJOTHMYECKHUE 30JIM. 3HAYCHUE Telie B OpraHu3allid KUBOU
Matepuu. buonoruueckue, TMUILEBbIE, MEIUIMUHCKUE, KOCMETHUUECKUE TeJlu.
Cunepesuc kak (pakTop, ONpEeAeSIIOUMiA CPOK TOAHOCTH MPOIYKIIMU HAa OCHOBE
reseil. CBepThIBaHHE KPOBH KaK OMOJIOTMUECKUI CUHEPE3UC, €r0 3HAYEHUE.

Lemoncmpayuu

Buapl 1ucriepCcHBIX CUCTEM U UX XapaKTEPHbIE TPU3HAKHU.

[IpoxoxaeHue mayda CBeTa uepe3 KOJUIOMIHBIE M HCTHUHHBIE PacTBOPHI
(@pdext Tunngans).

JlabopamopHvie onvimoi

[Tomy4yeHue >MyIbLCUU PACTUTEIILHOTO Macia U OeH30I1a.

[Tonyuenue 3055 kpaxmana. [lomydenue 30551 cepbl U3 THOCYIb(aTa HATPUSI.

2.7. XuUMHYECKHE peaKUuu

Knaccugpukayusa  xumuueckux  peakuyuii 6  OP2AHUYECKOU U
Heopzanuueckou xumuu. [IoHSATHE O XMMHYECKOM peakuuu. Peakuuu, uaymue
0e3 M3MEHEHUsT KAayeCTBEHHOIO COCTaBa BEUIECTB: aJUIOTPONM3aLUs U
n3oMmepuzanus. Peakuuu, uaynme ¢ U3MEHEHMEM COCTaBa BEILIECTB: IO YUCITY U
XapakTepy pearupyromux 1 o0pa3yromuxcs BEIecTB (Pa3aoxKeHUs, COCIUHEHUS,
3aMelIeHUs, OOMEHa); 10 UW3MEHEHHUIO CTENeHEeW OKUCICHHS] DJIEMEHTOB
(OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE W pEaKkluu, UAaylmme O0e3 HW3MEHEHUs
CTENICHEH OKHUCIICHHMS); MO TEIIOBOMY IPQPEKTy (IK30- M IHIOTCPMHUUECKUE); IO
¢aze (roMo- u TeTepOTreHHbIE); TI0 HAMPaBJIEHUIO (00paTUMbIE M HEOOPATUMBIE); TIO



WCIIOJIb30BAHUIO KaTalu3aTopa (KAaTaJUTUYECKHE W HEKATAIUTHUYECKHE); 10
MexaHu3MYy (paauKalibHbIe, MOJIEKYJISIPHbIE U HOHHBIE).

Bepoamnocmo npomekanua xumuyeckux peakyuil. BHyTpeHHss SHEprus,
sHTaNbIU. TermmoBod 3hdexT XuMudeckux peaknui. TepMoXuMHUECKHe
ypaBHeHusl. CTaHIapTHAsl SHTAJIbIUS peakuuid M 00pa3oBaHUs BEIIECTB. 3aKOH
I'.. I'ecca u ero ciencTBys. JHTPOIHUS.

Crkopocmb xumuueckux peaxyuii. lIoHATHE O CKOPOCTH PpEAKLIHM.
CKOpOCTbh TOMO- U TETEPOr€HHOM pEaKIMK. DHEPrUsl aKTUBALUH.

@aKkTOphl, BIHSIONIME HAa CKOPOCTh XHMHUYECKOM peakuuu. [Ipupona
pearupytonux BemiecTB. Temmeparypa (3akoH Bant — ['odda). Konmenrpamms.
KaranuszaTopsl 1 Katajin3: TOMO- U T€TEPOTCHHBIN, UX MEXaHU3Mbl. DEPMEHTBI, UX
CPaBHEHUE C HEOPraHWYECKHUMH KaTaJlu3aToOpaMH. 3aBHUCHUMOCTb CKOPOCTH
pEeaKkui OT MOBEPXHOCTH CONPUKOCHOBEHHUSI PEarnpyrOIINX BEIIECTB.

Oopamumocmev  xumuueckux peakyui. Xumuueckoe pasHogecue.
[IoHsTME O  XMMHUYECKOM  DaBHOBECHUHM. PaBHOBECHBIE  KOHLICHTPAaLUH.
JAMHaMUYHOCTh XMMHUUYECKOTO paBHOBecHs. PaKTOpbI, BIUSIOIMINE HA CMEIICHUE
paBHOBECHsI: KOHIICHTpaIIUsl, aBiieHue, Temneparypa (npunuui Jle [1latense).

Lemoncmpayuu

Mopnenu 6ytaHa u n3o0yTaHa.

[TonydyeHne KucCIOpoJa U3 MEPOKCHAA BOAOPOAA U BOABI; JETHIpaTarus
ATAHOJIA.

CBoiicTBa YKCYCHOUM KHUCJOTBI; pEaKIUU, UAYLIMEe ¢ 00pa30BaHUEM OCalKa,
rasa U BOJbI; CBOMCTBA METAJJIOB, OKUCJIEHUE ANBACTUAA B KUCIOTY M CIUPTA B
aNbACTHUI.

Peakiium ropeHus; peakuuu SHIOTEPMHUYECKHME Ha IPUMEPE PEaKUUU
pasznokeHusl  (3TaHONa, KaJUWHOM  CeNnuTphl, OuXpomaTa aMMOHUS) U
9K30TEPMHUUCCKUE HAa IPUMEPE PeaKInil coeTuHEHMs (TalllCHUEe U3BECTH U JIp.).

B3auMmopencTBue LMHKA C pacTBOpaMU COJISSHOW M CEPHOM KHCJOT IIpU
pa3HBIX TEMIIEpaTypax, Pa3HbIX KOHIIEHTPAIUSAX COJITHOW KHUCIOTBI; Pa3yIOkKEHUE
MEePOKCHUIa KUCIOPO/Ia ¢ MOMOIIbI0 okcuaa maprania (IV), katanassl ceiporo msica
U CBIPOTO KapTodets.

B3aumojeiicTBue IMHKA pPa3jIMyHON MMOBEPXHOCTU (MOpPONIKA, TMBUIH,
IpaHyi) C KACIOTOM.

Mopenb «KUIISIIETO CHOS.

Cwmemenne paBHoBecHs B cucteme: Fe®* + 3CNS <« Fe(CNS)s; omblieHne
YKUPOB, pEaKIMK dTepUPUKAIIIY.

3aBUCHUMOCTb CTENEHU DJIEKTPOJUTHYECKOM JHUCCOUMALMH  YKCYCHOU
KHUCJIOTHI OT pa30aBiieHuUs.

CpaBnenue cBoiictB 0,1 H pacTBOpoB CepHOM M CEPHUCTOM KHCIOT;
MYpaBbUHOM M YKCYCHOM KUCIIOT; TUAPOKCUAOB JINTHS, HATPUS U KAJIUSL.

JlabopamopHuvle onbvimul

[TonyueHne Kuciaopoja pa3ioKEHHEM TMEepOKCUAa BOAOpPOAA U (WIIM)
MepMaHraHara Kajusl.

Peakmuu, wuaymue ¢ oOpa3oBaHMEM OcCajka, Ta3a WX BOJBI IS
OPTraHUYECKUX U HEOPTaHUUYECKUX KUCIIOT.




2.8. PactBOpBI

Ilonamue o pacmeopax. OU3NKO-XUMUYECKAs MPUPOAA PACTBOPEHHUS U
pacTBOopoB. BzaumMmopaeicTBHE pacTBOPUTENST W PACTBOPEHHOIO  BEIECTBA.
PactBopumocTs BemiecTB. CrocoObl BbIpaKEHHUS KOHIIGHTPAllMM PacTBOPOB:
MaccoBas J10Ji paCTBOPEHHOIO BelllecTBa (IIPOLICHTHAS ), MOJISIpHASL.

Teopusa snexmpoaumuueckoi ouccoyuayuu. MexaHU3M IHCCOLMALUIN
BEILIECTB C PA3JIMYHBIMU TUIIAMU XUMHUYECKUX CBsi3eil. BKiaj pycCKUX y4YEHBIX B
pa3BUTHE TPEJACTABICHUNH 00 »dIeKTponuThdeckor aucconuanuu. OCHOBHBIC
MOJIOKEHUS TEOpUU ANEKTPOJIUTUIECKOM JIMCCOLIUALINH. Crenenb
IEKTPOIUTUICCKON Jucconmuanii U (GakTopel e¢ 3aBUCUMOCTH. CHIIBHBIE U
CPEIHUE DIIEKTPOJIUTHI.

Huccounanus Boasl. Bogopoaueiii nokazarens. Cpega BOAHBIX PaCTBOPOB
ANEKTPOJUTOB. Peakiinu oOMeHa B BOJHBIX PACTBOPaX 3JIEKTPOIUTOB.

T'uoponusz kaxk  obmennwviit  npouecc. HeoOpaTuMmblii  THAPOIU3
OpTraHUYECKUX U HEOPTaHMYECKUX COECAVMHEHUW U €r0 3HAYECHHUE B MPAKTUUYECKOU
JEATEIIbHOCTH YEJIOBEKA.

OOpatumbiii Tuaponus conedt. CrynmeHuarbii ruaposus. [lpakTudeckoe
MPUMEHEHUE THUAPOIN3A.

['uaponus  opranudeckux  BemiecTB  (OENKOB, JKUPOB,  YIJIEBOJIOB,
noMuHykiIeoTua0oB, AT®) um ero OHOJOrMYECKOE U MPAKTHUUECKOE 3HAUYCHHUE.
OmbuieHue xkupoB. Peakuus sTepupukanmm.

Lemoncmpayuu

CpaBHEHUE IEKTPOIIPOBOAHOCTH PACTBOPOB JIEKTPOJIUTOB.

CwMmellieHre paBHOBECHUS TUCCOLMAIIMY CIIA0bIX KHCIIOT.

NHuKkaTopbl 1 U3MEHEHHE UX OKPACKHU B Pa3HBIX CpeAax.

CepHOKUCTBIN U (DEPMEHTATUBHBIN THAPOJIU3 YTIIEBOJIOB.

['unponus kapOOHATOB, CyNb(PaTOB W CUIIMKATOB IIEJIOYHBIX METAJJIOB;
HuTpaToB cBuHIA (II) nnu nMHKa, XJI0pUAa aMMOHUS.

llpakmuueckoe 3ansamue

[IpuroroBneHue pacTBOPOB C 3aJaHHOW MOJISIPHOM KOHLIEHTPALIUEH.

2.9. OKMCJIUTEJbHO-BOCCTAHOBHUTE/IbHbIE PEAKINH.
JJIEKTPOXUMHUYECKHE MPOLECChI

Okucaumenvno-eoccmanogumenvuvie peaxyuu. CTENeHb OKUCICHUS.
BoccranoButenu u okxuciurenu. OKUCIEHHE U BOCCTaHOBJeHUE. Bakuelmue
OKHUCJIMTEIM W BOCCTAaHOBUTENHU. BoCCTaHOBHUTENbHBIE CBOWCTBA METAIOB —
MPOCTHIX BellecTB. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIOB
— TPOCTHIX BemecTB. BoccTaHOBUTENbHBIE CBOMCTBA BEHIECTB, 0OpPa30BAHHBIX
AJIEMEHTaMH B HU3IIEH (OTpULATENIbHOW) CTENEHU OKUCIeHHs. OKUCIUTENbHbIC
CBOMCTBa BEIIECTB, OOpPAa30BaHHBIX JJIEMEHTAMU B BbICIIEH (TIOJIOXHUTEIHHON)
cTerneHn OokuciieHHusi. OKUCIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA BEIIECTB,
00pa30BaHHBIX 3JIEMEHTAMHU B MMPOMEXKYTOUHBIX CTETICHIX OKUCIICHUS.



Peakiiuym MexaTOMHOTO U MEXMOJIEKYJISIPHOTO OKUCIICHUS-BOCCTAHOBJIEHUS.
Peakuun ~ BHYTPHUMOJIEKYJIIDHOTO  OKHMCJIEHUSI-BOCCTAHOBIJICHUSI. Peakuun
CaMOOKHCJICHHUSI-CAMOBOCCTAHOBIIEHUS (AUCTIPONIOPLIMOHUPOBAHMUS).

Metonpl COCTaBIEHUST YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Merton snekTpoHHOro OanaHca. BiusiHue cpenbl Ha MpOTEKaHUE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX IPOLECCOB.

Xumuyeckue uUCMOYHUKU mMOKA. DIEKTPOJIHbIE TOTECHIMANbL. Psip
CTaHJAPTHBIX AJEKTPOAHBIX MOTEHIIUATIOB (JIEKTPOXUMHUYECKUAN DSl HAPSIKEHUN
MeTaiioB). ['anbBaHMUYECKHE PIEMEHTHI M MPUHIUIIBI X padoThl. CocTaBieHUE
rajJbBaHUYECKUX 3JIeMEeHTOB. OOpa3oBaHue rajJbBaHUYECKUX Map MPU XUMUYECKUX
npoueccax. ['albBaHMYECKHE JJIEMEHTBI, MPUMEHSIEMBIC B JKU3HH: CBHUHIIOBAS
aKKyMYJISITOpHas OaTapesi, HUKeIb-KaJMUEeBbIe OaTapen, TOTUIMBHBIC AJIEMEHTHI.

dnekmponuz pacniaoé u  G00HLIX PACHEOPOE  IJIEKMPOIUNLOE.
[Ipouieccel, MPOUCXOAAIINE HA KATOJAE M AHOAC. YPABHEHHUS DIICKTPOXUMUUYECKHUX
MPOILIECCOB. JJNEKTPOJIM3 BOJHBIX pPACTBOPOB C HMHEPTHBIMH BJIEKTPOIAMHU.
DNEeKTpOan3 BOAHBIX PACTBOPOB C PACTBOPUMBIMH 3yekTpoaamu. [IpakTuueckoe
IIPUMEHEHUE DIIEKTPOJIN3A.

Lemoncmpayuu

BoccraHoBienue nuxpomara Kajuusi HTHHKOM.

BoccranoBnenue okcuaa menu (II) yrmem u Bogopoiom.

BoccranoBnenue nuxpoMara Kajnsi STUIIOBBIM CIIUPTOM.

OKucIUTENbHBIE CBOMCTBA a30THOW KHUCIIOTHI.

OKucIUTENbHBIE CBOMCTBA AUXPOMATa KaJusl.

["anbBaHMYECKUE PJIEMEHTHI U OaTaperKi.

DnekTposiu3 pacTBopa xjaopuaa meau (11).

JlabopamopHvie onvlmoi

B3auMonencTBre METAIUIOB C HEMETAJIJIAMHU, a TAKXKE C pACTBOPAMU COJIEN U
pacTBOpaMu KHUCIIOT.

B3aumopencTBre CEpHOM M a30THOM KUCIIOT C MEJIBIO.

2.10. Kuaaccudpukauus Bemects. [IpocTrie BemecTBa

Knaccugpurkauyusa neopecanuueckux eewjecme. lIpocTeie U CIOXKHBIE
BemectBa.  Okcuabl, ux  kjnaccupukamuss.  [wapokcuasl  (OCHOBaHUS,
KUCJIOPOJACOJIepkKAIUe KHUCIOThI, aM(oTepHble TUIAPOKCUIIbI). KHCIOTHI, uX
knaccudukanusa. OcHoBaHus, uX Kiaccupukanusa. Conau cpenHue, KHUCIbIE,
OCHOBHBIE U KOMIIJIEKCHBIE.

Memannet. 1lonoxeHue METALUIOB B MEPUOAUYECKON CUCTEME U
OCOOEHHOCTH CTpPOEHMsI UX aTOMOB. lIpocThie BemiecTBa — METaUIbl: CTPOEHUE
KPUCTAJJIOB M METAJUTMUECKass XUMudeckasi cBs3b. O0mue pusnueckue cBoncTBa
METAJUIOB U MX BOCCTAHOBHUTEJIbHBIE CBOMCTBA: B3aMMOJEHCTBHE C HEMETAJIAMU
(KMCI0pOIOM, TajJOr€HaMH, CEpoM, a30TOM, BOAOPOJIOM), BOJOM, KHCIOTaMH,
pacTBOpaMM COJIEM, OPraHWYECKUMH BEIIECTBAMM (CIIUPTAaMU, rajoreHajJIKaHaMH,
denomom, kucioTamu), wienodamMud. OKCHIOBI U THUAPOKCUIBI  METaJUIOB.



3aBUCHUMOCTh CBOMCTB 3THUX COCIMHEHUI OT CTENEHEH OKHUCIICHUS METaslIOB.
3HaYeHUE METAJJIOB B IPUPOJAE U )KU3HU OPTaHU3MOB.

Koppo3usa memannog. llonsatue Koppo3uu. XHUMHUYECKASI KOPPO3UA.
OnexTpoxumuueckas Koppo3us. CrnocoObl 3alUThl METALIIOB OT KOPPO3HH.

Oowue cnocodvl noayyenus memanneg. Metaibl B HOPUPOJE.
Mertamnyprus U €€ BUABL: MUPO-, THAPO- U DIEKTPOMETAILUIYPIUs. DJIEKTPOIU3
pacIuIaBOB ¥ pACTBOPOB COCIMHEHUN METAJIJIOB U €r0 MPAKTUYECKOE 3HAUEHUE.

Hememannwui. llonoxenne HemetauioB B llepuoamueckoint cucreme,
O0COOCHHOCTH CTPOEHUS UX aTOMOB. DIEKTPOOTPUIIATEIBHOCTb.

brnaropomnpie Ta3el. DIEKTPOHHOE CTPOSCHUE aTOMOB 0JaropoHBIX Ta30B U
O0COOCHHOCTH UX XUMUYECKUX U (PU3HUYECKUX CBOMCTB.

HewmeTtamibl — npocTteie BemiecTBa. MIX aTOMHOE U MOJIEKYJISIPHOE CTPOCHHE
ux. Amtotponusa. XUMUYECKUE CBOWCTBA HEMETAUIOB. OKUCIUTENbHBIE CBOMCTBA!
B3aMMOJICHCTBUE C METaJUIaMH, BOAOPOAOM, MEHEE SIECKTPOOTPULATEIbHBIMU
HEMETaJUIaMH, HEKOTOPBIMU CJOKHBIMH BeElIeCTBaMH. BocCCTaHOBUTENIbHbBIE
CBOICTBA HEMETANIOB B pEAKIUAX C (TOPOM, KHUCIOPOJOM, CIOKHBIMHU
BEII[ECTBAMU — OKUCITUTENIIMU (a30THOM M CEPHON KUCIOTaMH U JIp.).

Lemoncmpayuu

Komnexnus «Knaccudukanuss HEOpPraHUYECKUX BEIIECTB» M 00pasiibl
MPEACTABUTENECH KIACCOB.

Komnekmuss «Knaccudukarusi opraHuuecKux BEHIECTB» U 00pasIlbl
IIPEACTABUTENIEN KIIACCOB.

Mopenu KpucTaIM4ecKuX penieTok MeTaJlIoB.

Komnekuust MeTamioB ¢ pa3HbIMU (U3HYECKUMU CBOMCTBAMHU.

B3anmopnenicTBue JATHS, HATpUs, MarHusl M JKeJle3a C KHCIOPOJIOM;
IIEJIOYHBIX METaJUIOB C BOJOM, cnupTamu, (eHoJoM; IIMHKA C pacTBOpamu
COJIIHOM M CEPHOM KHCJIOT, HATPUs C CEpOU; AJTIOMUHHUA C HOJOM; JKeje3a C
pPacTBOPOM MEIHOIO KYIOpOCa; aJlOMUHUSA C pACTBOPOM €KOT0 HaTpa.

Okcuabl U TUAPOKCUIBI XPOMa.

Koppo3us MeTaiioB B 3aBUCUMOCTH OT YCIIOBHUH.

3ammMra METauIoB OT KOPpPO3uU: OOpasibl «HEPKaBEEK», 3aIIUTHBIX
ITOKPBITUH.

Kosutekuus pyn.

DJIEKTPOIN3 PaCTBOPOB COJIEH.

Mopnenu KpucTamIMuecKuX pelieTok ozaa, anMasa, rpaura.

Annotponust pocdopa, cepbl, KUCIOPOIa.

B3aumopeiictBue BogoOpoaa ¢ KHUCIOPOAOM; CYpPbMBI C XJIOPOM; HATpUs C
HomoM; xjopa ¢ pacTBOpoM OpomHaa Kajus; XJOPHOM M CEPOBOJOPOIHONU BOJIBI;
obOeciBeunBaHNEe OPOMHOMN BOJIbI ATUJIICHOM WJIH alleTUIICHOM.

JlabopamopHuvle onbimul

O3HakomiieHHE ¢ oOpasliaMH TPEJACTABUTENICH KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

O3HakomiieHHE ¢ OOpaslamMu TPECTaBUTENeH KIACCOB OPraHUYECKUX
BEILIECTB.

O3HaKOMJICHHE C KOJUIEKIIUEH PYI.




B3anmonencTBre METAIIIOB ¢ PACTBOPAMHU KUCJIOT U COJIEN.

CBoiicTBa yIuis: aJCcOpOLIMOHHBIE, BOCCTAHOBUTENIbHBIE.

B3auMozeiicTBrE UHKA WM AIFOMUHUS ¢ PACTBOPAMHU KUCJIOT U IIEIOYECH.

OxpammBaHuE IUIAMEHM KaTHOHAMHM WICJIIOYHBIX M IIEJIOYHO3EMEJIbHBIX
METaJIOB.

2.11. OcHOBHbIE KJACCHl HEOPTAHMYECKUX U OPraHMYeCKUX COeJUHEeHN I

Booopoounwvie coedounenus nememannog. llonmydenne ammuaka U
XJIOPOBOJOPOJA CHUHTE30M M KOCBEHHO. Pu3nueckue cBOCTBAa. OTHOIIEHHE K
BOJI€: KUCJIOTHO-OCHOBHBIE CBOMCTBA.

Okcudvt u ancudpuosl Kapoonoswvix kuciom. HeconeoOpasyromue u
coneo0pa3yromue okcuabl. KuciaoTHeie OKcubl, X cBoiicTBa. OCHOBHBIE OKCHUJBI,
UX CBOMCTBAa. AM(OTEpPHBIE OKCHUIbI, UX CBOWCTBA. 3aBUCUMOCTh CBOMCTB OKCHJIOB
METaJUIOB OT CTEMEHH OKHUCJICHUs. AHTUIPHUIBI KapOOHOBBIX KUCJIOT KaK aHAJIOTH
KHCJIOTHBIX OKCHJIOB.

Kucnomwt opzanuueckue u neopzanuueckue. KucioTel B CBETE€ TEOPHUH
ANEKTPOJUTUUECKON Aucconuanuu. KUCIoThl B CBETE MPOTOIUTUYECKOW TEOPUH.
Knaccudukanus opraHuyeckux W HeopraHW4eckux Kucior. OOmiue cBoOiCTBa
KHCJIOT: B3aUMOJEHCTBUE OPTAaHUYECKUX U HEOPTaHUYECKUX KHUCIIOT C METAJIJIAMU,
OCHOBHBIMU U aM(OTEPHBIMU OKCHUIAMU U THAPOKCUAAMH, COJISIMU, 0Opa3oBaHue
CIIOXHBIX 3(prpoB. OCOOEHHOCTH CBOMCTB KOHLUEHTPUPOBAHHON CEPHOM M a30THOM
KHCJIOT.

Ocnoeanun opzanuueckue u Heopzanuueckue. OCHOBAaHMS B CBETE TEOPUU
ANEKTPOJIUTHYECKON aucconuanui. (OCHOBaHHMS B CBETE€ MPOTOJUTUYECKON
teopun. Kiaccudukanus OpraHMYecKUX M HEOPraHWYeCKHX OCHOBAHUM.
XUMUYECKHE CBOWCTBA WIEJIOYE M HEpPaCTBOPUMBIX OCHOBaHMil. (CBoiCTBa
OECKHCIIOPOIHBIX OCHOBAHMI: aMMHaka U aMUHOB. B3anMHoe BIusHHUE aTOMOB B
MOJIEKYJIE aHUJIMHA.

Amepomepuvie  opcanuueckue u  HeopzaHuueckue - COEOUHEHUS.
AM@oTepHble OCHOBaHHUSI B CBETE€ MPOTOJUTUYECKON Teopuu. AMQPOTEpHOCTH
OKCHUJIOB M TUJPOKCUIOB MEPEXOIHBIX METAIIJIOB: B3aUMOAECHCTBHE C KUCIOTAMU U
HIEJI0YaMH.

Conu. Knaccudukanus U XuMUYECKue CBOMcTBa cojieid. OcoOeHHOCTH
CBOICTB COJIEW OPraHUYECKUX U HEOPTAHUUECKUX KUCIIOT.

I'enemuueckasn cea3b medxncoy Knaccamu Op2aHu4eckKux U Heop2anu4ecKux
coeounenuit. lloHsiITHE O TEHETUYECKOW CBA3M M TEHETHMYECKUX psaax B
HEOPTraHWYECKOM M OpraHuyeckol XumuM. l'eHeTnueckue psiabl MeTtaa (Ha
npuMepe Kalbllus W Kejieza), HeMmeTaia (cepbl M KpPEeMHHS), TMEPEXOIHOTO
snemMeHTa (UMHKA). ['eHeTH4YecKkue psiibl U TeHETHYECKas CBS3b B OPraHUYECKOU
xuMun. EMUHCTBO MUpa BEILIECTB.

Lemoncmpayuu

Komiekiuu KiuCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB, IEMOHCTPAIIHSI
MX CBOMCTB.




B3anmonelicTBue KOHIEHTPUPOBAHHBIX a30THOM M CEPHOU KHUCIIOT, a TAKKE
pa30aBlIeHHON a30THOM KUCIOTHI C MEIbIO.

Peakiust «cepeOpstHOTO 3epKajay Jjisi MypaBbUHOW KUCIIOTHI.

B3anmopeiicTBue pacTBOpa THAPOKCHAA HATPUSI C KUCIOTHBIMU OKCHUIAMH
(oxcunoMm docdopa (V)), amboTepHBIMU THAPOKCUIAMU (TUIPOKCUAOM LIUHKA).

B3aunmoseiicTBue aMMHaKa ¢ XJOPOBOAOPOAOM M BOAOW. AHAJOTHYHO IS
METHJIAMHHA.

B3auMoericTBe aMUHOKHUCIIOT ¢ KUCIIOTaMU U IEJTIOYaMH.

JlabopamopHvie onvlmbi

[TonyueHue u CBOMCTBA YIIIEKUCIIOTO rasa.

CBoiicTBa COJSIHOM, CEpHOI (pa30aBIEHHON) U YKCYCHOM KUCIIOT.

B3aumopeiictBue ruapokcuna Hatpus ¢ coismu (cynbdarom memam (I1I) m
XJIOPUIOM aMMOHHUS).

Pasnoxxenune rugpokcuga meau (I1).

[Tonyyenue u ampoTepHbIE CBONCTBA THIPOKCUIA AITFOMUHUS.

[TonyuyeHune KeCTKOM BOJbI U H3YYEHUE €€ CBOWCTB.

YcTpaHeHre BpEMEHHOU U IIOCTOSIHHOU JKECTKOCTH.

IIpaxmuueckue 3anamus

[TonyueHne amMmMuaka, U3y4e€HHUE €r0 CBOMCTB.

2.12. XuMHud JI€eMEHTOB

S-Jnemennpl

Booopoo. JIBoNiCTBEHHOE TTO0KEHNE BOJOPOIA B IEPUOIUUECKON CUCTEME.
N3otoner Bomopoaa. Tsokemas Boma. OKUCIUTENBHBIE M BOCCTAHOBUTEIBHBIC
CBOICTBA BOJIOPOJA, €r0 IMOJYy4YEHUE U NMpPUMEHEHHUE. Poib BOgOpoaa B )KMBOU U
HEXUBOM TIPUPOJIE.

Bonga. Ponp  Bombl  kak  cpemooOpasyromiero  BeleCTBAa  KIIETKH.
DKOJIOTUYECKHUE aCIEKThI BOJIOMOIb30BAHUSI.

Onemenmovt |1A-epynner. 1lenounsie Metamapl. OOmas XapakTepHUCTHKA
HIEJIOYHBIX METAJJIOB HAa OCHOBaHUM TMOJoXeHusi B Ilepuoamveckoid cucreme
anemenToB J[. Y. MengeneeBa u crpoenusi aromoB. [lonydenue, pusndeckue u
XMMHUYECKHE CBOMCTBA MIECTOYHBIX METa/IOB. KaTHOHBI MIETOYHBIX METAJIJIOB KaK
BaOXKHEHIas XuMu4eckas QopMa HUX CYIIECTBOBAHMS, PETryJIATHUBHAs POJib
KaTUOHOB Kajius W HATpusl B KUBOW KieTke. [IpuposHbie coeMHEHUs HATpUs U
KaJIusl, UX 3HAUCHUE.

Inemenmot |lA-epynner. OOIIass XapaKTEPUCTUKA IIETOYHO3EMEIbHBIX
METAJJIOB M MarHusi Ha OCHOBAaHWM TMOJoXeHuss B llepumoandeckoit cucreme
sanemeHToB . 1. MenneneeBa u cTtpoeHus atroMoB. Kanbiuii, ero mnojgy4yeHue,
bu3MYecKrue M XHUMHYECKHE CBOMCTBA. BakHelIme coeauHEHUsS Kajbllds, WX
3HaueHue U npuMeHeHue. Kanbiuit B mpupoe, ero Onosiorudeckast poJib.

p-Inemernmul

Anwomunui. XapakTepucTHKa AIIOMHUHHUS HAa OCHOBAaHHUM TOJIOKEHHS B
ITepuonnueckoir cucreme snemenToB .M. MenaeneeBa W CTpoe€HHUsS aroma.
[Tomydyenue, ¢u3mdyeckne W XHUMHYECKHE CBOWCTBA aTIOMUHUS. Baxkuewnrme




COCIMHEHUs alllOMUHUS, WX CBOMCTBa, 3HAU€HUWE W TpuMeHeHue. [lpuponanbie
COEIMHEHUS ATFOMUHUS.

I'anozenvr. OOmass xapakTepUCTUKAa TaJIOTEHOB HA OCHOBAHUM UX
nonoxxeHus B [lepuonuueckon cucreme anemeHToB [{. . Menneneesa u ctpoeHus
aToMOB. ['aJoreHbl — TMPOCTBIE BEIIECTBA: CTPOCHHE MOJEKYJ, XUMHUYECKHE
CBOMCTBA, MOJYyYEHUE U NpPHUMEHEHHE. BakHelme COeAMHEHHUs TajJoreHOB, HUX
CBOMCTBA, 3HAUEHUE U NpUMeHeHHe. ['anoreHsl B mpupone. buonornueckas poib
raJjOreHoB.

Inemenmvr VIA-cpynnei. OOmas XxapakTEPUCTHKA XaJIbKOI'€HOB Ha
OCHOBaHMH uX nonoxeHus B llepunognueckon cucreme snemenros [[.M.
MeHnaeneeBa W CTPOCHHS AaTOMOB. XaJbKOI€Hbl — MPOCTHIE BEILIECTBA.
Annotponusi. CTpoeHuEe MOJIEKYN aUIOTPOIHBIX MOAM(DHUKAIMI U UX CBOWCTBA.
[lonyyeHre W NPUMEHEHUE KHUCIOpPOJa U cephbl. XaJbKOT€Hbl B MPUPOAE, HX
OuoJornYecKas poJib.

Inemenmut NVA-2pynnor. OO1as XapaKTEPUCTUKA IJIEMEHTOB 3TOUW TPYIIIbI
Ha OCHOBaHMM UX TnonoxeHus B llepuoamdeckoit cucreme snemeHtoB /J[. U.
MeHnneneeBa u ctpoeHus atoMoB. CTpOEHHE MOJIEKYJIbl a30Ta M aJUIOTPOMHBIX
Moaudukanuit pocdopa, ux Quanyeckue U XMMUYECKUE CBoWcTBa. BogopoaHbie
coenmuHeHus  anemMeHToB  VA-rpymmbl.  Oxcuasl azota U Qocdopa,
COOTBETCTBYIOIIME UM KHUCHOTBL. Conu 3TUX KUCIOT. CBONCTBA KHCIOPOAHBIX
COEIMHEHUI a30Ta U ¢pocdopa, ux 3HaUeHHE U npumeHeHue. A30T u (ochop B
NPUPOAE, UX OMOJIOTUYECKAS POJIb.

Inemenmuvt INNA-epynner. O01Iass XapakTepuUCTUKA 3JEMEHTOB IPYIIbI Ha
OCHOBaHMH uX mnoJsoxkeHuss B Ilepmommueckonn cucreme smementoB J[. U.
MenpaeneeBa M CTpO€HHs aTOMOB. Yriepod W ero amwtorponud. CBoucTBa
QJUIOTPONHBIX MOAUGUKAIMNA yriepoaa, UX 3HaueHue U npumeHeHue. OKCuabl U
TUAPOKCUIBI YTIAEPOJa U KPEMHUA, UX XUMUYECKHE cBoWcTBA. COJIM YroJbHON U
KPEMHHUEBBIX KHUCIIOT, UX 3HaueHWe W mpumeHeHue. [Ipupomoobpasyromias poib
yIJIEPOIA I )KUBOW U KPEMHMUS JJIs1 HEXKUBOU MPUPOIBL.

d-2nemenmut

Ocobennoctu ctpoenuss atomoB d-anmementoB (1B —VIIIB-rpynm). Mens,
IIMHK, XpOM, EJe30, MapraHell KakK MpOCThIE BeIlecTBa, MX (U3HUYECKUE U
XUMHUYEcKue cBorcTBa. HaxoxaeHrne 3TUX METAIOB B MPUPOAE, UX MOJTYyUYECHHUE U
3HaueHue. CoenauHeHHs O-3JIEMEHTOB C a3 IMYHBIMH CTCTICHSIMH OKHCIICHUS.
XapakTep OKCUAOB M THUAPOKCHUIOB ITHX AJIEMEHTOB B 3aBUCHUMOCTH OT CTEICHU
OKHUCJICHHS METaJljIa.

Lemoncmpayuu

Kosnekiuu npocThIX BelecTB, 0Opa30BaHHBIX AJIEMEHTAMH Pa3IMYHbIX
DJIEKTPOHHBIX CEMEMCTB.

Kosnekium MuHepanoB U TOPHBIX TOPOJ.

[Tomy4yeHune amOTPOMHBIX MOAU(PUKAIINI KUCIOPO1a, cepbl, hocdopa.

XUMHYECKHE CBOMCTBA BOJIOPOJA, KHCIOpOaa, cepbl, pochopa, ramoreHos,
yriepoja.

Oxkcuasl cepbl, a30Ta, yriepojaa, keje3a, Mapraiiia, MEau ¢ pa3InyHbIMU
CTEIMEHSIMU OKUCJICHHUSI, UX CBOMCTBA.




['mopokcuasl ceppl, Xpoma, MapraHiia, Kene3a, MeI1, aJlOMUHUS U LHUHKA,
MX TOJy4YeHHE U XUMUYECKHE CBOMCTRBA.
Jlabopamophuvle onvimol
N3ydeHne CBOMCTB MPOCTHIX BEIIECTB U COCAUHEHUHN S-3JIEMEHTOB.
N3ydeHne CBOMCTB MPOCTHIX BEIIECTB U COCMHEHUMN P-3JIEMEHTOB.
V3ydeHne CBOMCTB MPOCTHIX BELICCTB M COSAMHEHUI (-371eMEHTOB.
Ilpakmuueckue 3anamus
Pemenune s3xkcriepuMeHTANBHBIX 33/1a4 10 Teme «MeTauibb.
Pemenne sxcniepuMeHTanbHbIX 3a1a4 o Teme «Hemeramsny.

2.13. XuMMHA B )KM3HH 001IeCTBA

Xumua u npouz600cmeo. XMHAYECKASI MPOMBIIIJICHHOCTh U XUMHUYECKHE
TeXHOJIOTUU. ChIpbe JISI XUMUYECKON MPOMBINUICHHOCTH. Boja B XUMHYECKOM
MPOMBIIIJIEHHOCTH. OJHEpPrus Uil XUMHUYECKOro Ipou3BoicTBa. HayuHbie
MIPUHIUIIBI XMMAYECKOT0 MPOU3BOJICTBA. 3alllUTa OKPYXKAIOIIEH Cpelbl U OXpaHa
Tpyda TpU XUMHYECKOM Mpou3BOJACTBE. (OCHOBHBIE CTaAUUd XUMHYECKOTO
npou3BojcTBa. CpaBHEHHUE MMPOU3BOCTBA aMMHUAKa M METaHOJIA.

Xumun 6 cenvckom xo3aicmee. XUMM3alUs CEJIbCKOTO XO035MCTBA M €€
HamnpaBjieHUs. PacTeHus W 10YBa, NOYBEHHBIM MOTJIOMIAIONIMNA  KOMIIJIEKC.
Yao0Openuss u ux Kiaccupukanus. XMMHUYECKHE CPEACTBA 3allMThl PAaCTEHUU.
OTpunarenbHble TMOCIAEACTBUS TMPUMEHEHUSI MECTUIUMIOB U OOprda ¢ HHUMHU.
XUMH3aIMs JKUBOTHOBO/ICTBA.

Xumua u 3IKonocua. XAMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH CpEJBbI.
Oxpana rugpochepbl OT XUMHUYECKOro 3arpsisHeHus. OxpaHa TOYBBI OT
XUMHUUYECKOTO 3arpsisHeHus. OxpaHa atrMocdepbl OT XUMHYECKOTO 3arps3HEHUs.
Oxpana dopsl ¥ payHbl OT XUMHUECKOTO 3arpsi3HeHUS. BUOTEXHOJIOTHS U TeHHAs
WHXXCHEPHS.

XuMHMsl U MOBCEJHEBHAS KM3Hb YejoBeKa. JlomamHsaa anreka. Moromiue
u yuctsamuye cpeacrsa. Cpeacta 600pbhObI ¢ OBITOBBIMH HacekKoMbiMH. CpencTBa
JIMYHOU TMTUEHBI U KOCMETUKUA. XUMHS U NUIIA. MapKUPOBKY YIIAKOBOK ITUILEBBIX
Y TUTUEHUYECKUX MPOJYKTOB U YMEHHUE UX YUTATh. DKOJOTUS KUIUILA. XUMUS U
IreHeTHKa YeJIOBEKa.

Jlemoncmpavyuu

Moaenu npou3BOICTBA CEPHOM KUCIOTHI U AMMHAKA.

Konnekuus ynoOpeHuii v necTuuuoB.

OO6pasipl cpeACTB OBITOBOM XMMHUU U JICKAPCTBEHHBIX MPEMapaToB.

PacuerHble 3a1a4M 1J151 TEXHUYECKOT0 M €CTECTBEHHOHAYYHOTI 0 NpoduJiei
npogeccnoHaIbLHOr0 00pa3oBaHMsl

Brruncnenne MmaccoBOM JOJIM XUMUAYECKOTO 3JIEMEHTA B COCIUHEHUH.
Boruucnennss mo xumuueckum ¢GopMmyiaM Macchl, 00béMa M KOJIMYECTBA
BEILIECTBA.



YcTaHoBneHre IpocTeiiiell 1 HCTUHHONW (OPMYJIbI BEIIECTBA 110 MAaCCOBBIM
JIOJIIM XMMHAYECKHUX DJIEMEHTOB.

VYcTaHoBineHNEe NpocTeNieil 1 UCTUHHON (OPMYJIbI COETUHEHHS IO Macce,
00BEMY MIIM KOJIMYECTBY BEILIECTBA — IIPOTYKTOB FOPEHUSI.

YcraHoBneHne GopMyJIbl BELIECTBA 10 YPABHEHUIO XMMHUECKON pPEaKIIUH.

PacuyeT 00beMHBIX OTHOIIEHUH T'a30B IPU XUMUYECKUX PEAKIHIX.

Bbruncnenne Macchl BELIECTB WM O0bEMa Tra30B 10 HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE UM O0BEMY OJTHOTO U3 BCTYIIMBILIHX B PEAKLIUIO WA
MOJIyYarOUIUXCS BEIIECTB.

OmnpeneneHrne MaccoBOM MM OOBEMHOM 10U BBIXOAA NPOAYKTA PEAKIUU OT
TEOPETHYECKH BO3MOXKHOTO.

Pacuet macchl ninn o0beMa pacTBOPEHHOTO BEIIECTBA M PACTBOPUTEINS IS
NPUTOTOBJICHUSI OMNpEAENCHHOW Macchl HIM 00beMa pacTBopa C 3aJaHHOU
KOHIIEHTpaIuei (MaccoBOM, MOJISIPHOM).

Beluucienus 1o ypaBHEHHUSIM, KOTJa BEIIECTBA B3STHI B BHUJIE PACTBOPOB C
OIpeieIEHHOW MaccoBOM (MOJISIPHOM) KOHLIEHTpaLUel pacCTBOPEHHOTO BELIECTBA B
HUX.

PacueTsl 10 TEPMOXUMUYECKUM YPABHEHUSIM.

IIpuMepHble HATIPpABJIEHUS] BHEAYAUTOPHO AeSITeIbHOCTH 00y4al0IIUXCH

Bosmoorcnble
HanpaeieHusl
8HeayOUmopHoli lIpumeprnvie memvl npoekmos
oesimenbHOCmU
obyuarowuxcs
1. TBopueckoe XuMHS BOKPYT HAC XHUMHUS B TUTEPATYPHBIX
IIPOU3BENCHUAX
2. UccnenoBarensckoe | MccienoBanue cHera HccnenoBanue BoAbI U3 KpaHa
HccnenoBanue NouBbl WccnenoBanue BoAbl U3 peKu
3. [TpakTuko- N3ydyeHne XuMH4EeCKUX UYTo CKpBIBAET yakOBKa
OpUEHTUPOBAHHOE BEIIECTB B OBITY IPOAYKTOB?
4. UadopmarmonHoe | YuéHble XUMUKH AKTyaJIbHbIE OTKPBITHS] XUMUHU
5. UrpoBoe 3aHuMaTeabHas XUMHUSI W3 dero cnenanbl urpymku?
6. ConmanbHoe YTunuzanus noJIMMepoB Komy HyxHa xumus?




TEMATHUYECKOE IINTAHUPOBAHHUE
Texunueckuii npoguiib NpodeccuoHATBHOT0 00pa30oBaHUS

[Tpu  peanuzanum  conepkaHus  00IIe0Opa30BaTENbHON  yueOHOU
nuctuiuinHbl «XuMus» B npeaenax ocBoeHus IITIKPC u IITICC3 CIIO nHa 6aze
OCHOBHOI0 OOLIEr0 00pa3oBaHUs C MOJYYEHHEM CPEIHEro o0Iero oOpa3oBaHMs
MaKcUMasibHas yueOHas Harpy3ka 00ydJarommuxcs COCTaBISET:

no mpodeccusm CIIO Ttexuuueckoro mpoduias MNpoPecCHOHATBHOTO
oOpazoBanust — 171 wyac, w3 HuX ayauTopHas (oOs3aTenbHasi) Harpyska
oOyJaromuxcs, BKIIOYast JJabopaTOpHbIE OMBITHI M MpaKTHUeckue 3aHsaTus, — 114
4acoB; BHEAYAUTOPHAs CAMOCTOATENbHAs pab0oTa CTYyIEHTOB — 57 4acoB;

no crenuanbHOCcTIM CIIO TexHmueckoro mpouias mpodeccuoHAIbHOTO
oOpazoBanust — 117 wyacoB, W3 HUX aynuTopHas (oOs3aTenbHAsl) Harpyska
oOyuJaroluxcs, BKJIOYas JaOOpaTOpHbIE ONBITHI U MPAKTUYECKUE 3aHATHS, —/8
4acoB; BHEAYIUTOPHAsl CAMOCTOsITeNIbHAs padoTa CTyIeHTOB — 39 yacoB.

IIpuMepHBbINA TEMATHYECCKUH IJIAH

Bujx yueOHoii padoThl KoJunuecTBo 4yacos
AynurtopHsle 3aHaTus. Coaep:xxanue 00y4eHust IIpodeccunu | CnenuaibHOCTH
Cc1io c1io
Brenenue 2 1
1. O61masi ¥ HeopraHn4yecKasi XuMus 70 45
1.1. OcHOBHBIC IOHATHS W 3aKOHBI 6 B
1.2. [lepuoanueckuii 3akoH u [lepuoandeckasi cuctema 8 5
xuMmHudeckux seMeHToB Jl. . MenaeneeBa u crpoeHne atoma
1.3. Ctpoenue BemiecTBa 10 8
1.4. Boga. PacTBOpbI. DJIEKTPOIUTHYECKAS TUCCOITAALINS 8 B
1.5. Knaccudukanysi HeopraHM4eCKMX COETUHEHUH U X CBOMCTBA 12 8
1.6. X¥uMHUYECKHE PEAKIINH 14 6
1.7. MeTauibl 1 HEMETaJLTbI 12 7
2. Opranuyeckasi XuMust 42 32
2.1. OCHOBHBbIE MOHATHUS OPTAHUYECKON XUMUH U TEOpUs 8 5
CTPOEHHS OPraHUYEeCKUX COeTMHEHUN
2.2. YrneBoaoposl U UX MPUPOIHBIE HCTOUHUKH 12 9
2.3. Kucnoposcoaepxaniiue opraHu4ecKue COeTMHEHUS 10 9
2.4. AzoTcoaeprkaiiye opranndeckue coeparnenus. [lomumepst 12 9
HUroro 114 78
BHeayauTopHas camocTosiTeJIbHAsA padoTa
[TonroToBKa BBICTYILICHHH IO 33JJAHHBIM TEMaM, JOKJIaJI0B,
pedepatos, 3cce, UHAMBUIYATBHOTO MPOEKTA C UCIOIB30BAHUEM 57 39
MH()OPMAIIMOHHBIX TEXHOJIOTHH | JIp.
Ilpomescymounas ammecmavusn ¢ ghopme oughgpepenyuposannozo 3auema uiu IK3amena
Bcero 171 117




EcrecTBeHHOHAay4HBIH POPUIBL MPOPEeCCHOHATBHOI0 00pa30BaAHNS

[Ipu  peanuzauuu  couepkaHusi  oOmieoOpa3oBaTeIbHOM  ydueOHOM
nucuumuinHbl «XuMus» B npeaenax ocBoeHus IITIKPC u IITICC3 CIIO nHa 6aze
OCHOBHOT'O 00I1Iero oOpa3oBaHus C MOJYYEHUEM CpelHEro oOiero oOpa3oBaHUs
MaKcUMalibHas yuyeOHasi Harpy3ka o0y4yaromuxcsi COCTaBJIseT:

no npodeccusim CIIO ecTecTBeHHOHAYYHOTO MPOGUIIs MPOPECCUOHATBHOTO
oOpazoBanuss — 256 4YacoB, W3 HUX ayauTOpHas (oOs3aTelbHAs) Harpyska
oOyJarouxcs, BKIIOYas JIabopaTOpPHBIEC OMBITHI M MpaKTUYeCKue 3aHsaTtus, — 171
yac; BHEAyAUTOPHAs CAMOCTOSTENIbHAs padoTa o0ydaromuxcs — 85 4acos;

o CHEUATBHOCTAM CIIO €CTECTBEHHOHAYYHOT O npoQuiis
npodeccuoHambHOTO  00pa3oBanuss — 153 waca, W3 HHUX ayJauTOpHAs
(oOs3aTenbHAs) Harpy3ka OOy4YaroIIMXCs, BKJIIOYAs JA0OpPAaTOPHBIC OMBITHI U
npaktuyeckue 3aHsATusA, — 102 yacoB; BHeayJquTOpHAs caMOCTOATENbHas paboTta
obOyuarommuxcs — 51 gaca.

IIpumepHBIA TEMATHYECKUH IJIAH

Bua yueOHoii padboThl KoJsinvecTBO 4acoB
Aynurtopuble 3anaTus. Cogep:xkanue ooyuyenus| IIpopeccuu CIIO Cnemgggnown
2.8. PacTBOpBI 8 5
2.9. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. 10 5
DIIEKTPOXUMHUYCCKHE MTPOIECCHI
2.10. Knaccudukarnus Bemects. [IpocTeie 8 5
BEICCTBA
2.11. OCHOBHBIE KJ1aCChl HEOPIaHUYECKHUX H 8 5
1.4. AueTuneHoBbI€ YTIE€BOIOPOIbI 4 3
1.5. ApomaTtndeckue yriieBoI0pO Ikl 4 3
1.6. IIpupoaHble ICTOYHHUKH YIIIEBOJOPOIOB 4 3
1.7. T'uipoKCuIbHBIE COSAMHEHUS 6 4
1.8. Anberuibl 1 KETOHBI 6 3
1.9. Kap6oHOBBIE KMCIIOTHI M UX IPOM3BOHbBIE 6 5
1.10. YrneBoabl 6 5
1.11. AMHMHBI, aMUHOKHUCIIOTBI, OCIKH 6 5
1.12. A3zoTcoaeprkamiye reTepoluKInIecKue 5 3
coenuHeHUs. HyknenHOBBIE KUCTOTHI
1.13. buonornyeckn aKkTHBHBIE COCTMHEHHUS 6 4
2. O0mas 1 HeOpraHu4ecKasi XUMHUs 91 52
2.1. Xumust — HayKa o BelllecTBax 3 1
2.2. CtpoeHue aroma 4 3
2.3. Ilepunonnuecknii 3akoH u [lepnonnueckas
crcTemMa XuMHU4deckux anemeHToB 1. M. 8 6
MeHeneeBa
2.4. CTpoeHHe BeIIecTBa 8 5
2.5. Ilonumepsl 4 2
2.6. JluciepcHble CUCTEMBI 2 2
2.7. XUMHUYECKHE PEAKIINU 10 5




OPraHUYECKUX COCTUHEHUN

2.12. XuMHs 3J1EMEHTOB

10 5

2.13. XuMus B xKU3HU 00LLIECTBA 8 3

NToro

171 102

BHeayL[I/ITOPHaﬂ CaMOCTOATC/IbHANA paﬁoTa

[ToaroToBKa BHICTYIICHHIA 1O 33JAHHBIM TEMaM,
NOKJIa]10B, pedeparoB, 3cce, UHIUBUIYTEHOTO
MPOCKTA C UCIIOJIb30BaHUEM HH(POPMAIIMOHHBIX

TEXHOJIOTHI U JIP.

85 51

Ilpomesricymounas ammecmauyus 6 popme oughgpepenyuposannozo 3auema uiu IK3ameHda

Bcero

| 256 | 153

XapaKTepHCTI/IKa OCHOBHBIX BU10B yqeﬁnoﬁ ACATCIBbHOCTH oﬁyqaloumxca

Conepxanue XapakTepuCTUKA OCHOBHBIX BUJIOB JI€ATEILHOCTH 00y4YarOLINXCs
o0yueHus (Ha ypoBHE y4eOHBIX JICHCTBUN)
Baxueiimme YMeHune [aBaTh ONpEACIICHHE M ONEpPUPOBATH  CIEAYIOLIMMHU

XUMHWYCCKUC ITOHATUA

XUMHYECKUMH MOHATHSMM: BEILECTBO, XMMUYECKHM 3JEMEHT, aToM,
MOJIEKYyJIa, OTHOCHTEIbHbIE aTOMHAas W MOJEKYJSpHas Macchl, HOH,
AJJIOTPOIHUSI, U30TOMbI, XUMUYECKasl CBSA3b, AJIEKTPOOTPULIATEIBHOCTD,
BaJICHTHOCTh, CTETIEHb OKUCIIEHUS], MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN
00beM Tra3000pa3HBIX BENIECTB, BELIECTBA MOJICKYJSIPHOTO |
HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPBI, MEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOIUTUYECKAS JUCCOLMALUS, OKHCIUTENb M BOCCTAHOBHUTEIb,
OKHCJICHHE U BOCCTaHOBJIEHHE, TEIJIOBOH 3(h(eKT peakiuu, CKOpocTh
XUMHUYECKOM  peakuuu, KaTaiu3, XHMMHYECKOE  pPaBHOBECHE,
YIIIepOAHbIH cKeleT, GyHKIMOHAJIbHAsI [PYIINa, U30MepUsi, TOMOJIOTUS

OCHOBHBIC 3aKOHBI
XUMHUU

®opMynHpOBaHHE 3aKOHOB COXPAHEHHUS MACChI BELLECTB U
MOCTOSIHCTBA COCTaBa BEILIECTB.

YcraHoBKa NPUYUMHHO-CIEACTBEHHOW CBS3M MEXAY COJIEpPKAHUEM
9TUX 3aKOHOB M HANHMCAHUEM XUMHUYECKUX (OpMYIT W ypaBHEHHI.
YcraHoBKa ~ JBOJIOLMOHHOM  CYIIHOCTH  MEHJIEIEEBCKOW U
COBpPEMEHHOW (OpMYNIHpPOBOK mepuoanueckoro 3akona J[. U.
MengeneeBa. OObsicHeHHE  (PU3UYECKOTO  CMBICTA  CHMBOJIMKHU
MepHoaNYecKoi TabauIpl XxuMudeckux anemenToB J[. M. MenneneeBa
(HOMEpOB »dJIeMEHTa, Tepuoja, TPYNIbl) W YCTAHOBKA MPUYUHHO-
CJIEZCTBEHHOM CBSI3U MEXKJY CTPOCHHMEM aTOMa U 3aKOHOMEPHOCTSIMU
W3MEHEHHUs CBOWCTB DJEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB B
MEpUOJIax U IpyIIax.

XapakTepucTHKa 3JIEMEHTOB MaJIbIX U OOJBIIUX MEPUOOB IO UX
nonoxeHuro B Ilepuonnueckoii cucreme /. . Menneneesa




Conepxanue
00y4eHus

XapaKTepI/ICTI/IKa OCHOBHBIX BUI0OB ACATCIBHOCTU 06yt1a10m1/1xc;1
(Ha ypoBHE y4eOHBIX JEHCTBUIA)

OcHOBHBIE TEOPUH
XUMHUH

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMMUYECKHUX BEILECTB OT CTPOCHMS
aTOMOB OOpa3yIOUIMX HMX XUMHUYECKUX 3JIEMEHTOB. XapaKTepUCTHKA
BAKHEUIINX THUIIOB XMMHMYECKUX CBSA3€M M OTHOCUTEIBHOCTH 3TOMU
THUIIOJIOTHH.

OOBsicHeHHE 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa U
CTPOCHMS KPUCTAJUINYECKUX PEIIETOK.

@OopMyNIMpPOBKa OCHOBHBIX IIOJIOKEHUW TEOPUHU IIIEKTPOJIUTUYECKON
JUCCOLMALMU M XapaKTEpPUCTUKA B CBET€ JTOM TEOPHHU CBOMWCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHECHUM.

@OpMyIMPOBKA OCHOBHBIX  IIOJOKEHUH TEOPUH  XHMHUYECKOTO
CTPOCHHUsI OPTaHUYECKUX COCAUHEHUN U XapaKTEPUCTUKA B CBETE ITOU
TEOpPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN

Bakneiimnue Belectsa
Y MaTepUalibl

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB, TMOJYYCHUS U
npuMeHeHusi BakHeWmux MmertamwioB (IA wu IIA rpymm, amomMuHus,
’KeJe3a, a B ECTECTBEHHOHAy4HOM mpoduie W HeKoTopbix d-
JJIEMEHTOB) U UX COCAMHEHUN.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB, IIOJIYYCHHUS U
npuMeHenus Baxkuenmmx HemeramwioB (VIIIA, VIIA, VIA rpynm, a
Takke aszora u (ocdopa, yriaepoma W KPEeMHHs, BOAOPOAA) M MX
coequHeHWil.  XapakTepucTHKa COCTaBa, CTPOEHHS, CBOMCTB,
MOJIYYCHUST W TPUMEHEHHUS BAXKHEUIIMX KJIACCOB YIJIEBOJOPOJIOB
(akaHOB, IIMKJIOATIKAHOB, aJIKEHOB, aIKUHOB, ApEHOB) U UX HauboIee
3HAYUMBIX B HAPOJHO-XO3SMCTBEHHOM IUIAHE TPEJCTABUTEIICH.
AHanoruyHas XapakTepUCTHKA BaXHEHIINUX MpPEICTaBUTENEH APYrux
KJIACCOB OPTaHWYECKHX COCJMHEHUI: METaHOJIa W STAHOJA, CIOXHBIX
3(HUpOB,  KHUPOB, MBLI,  AIBACTUAOB  ((POpMaATBIETHAOB U
aleTalbJerna), KeTOHOB (aleTOHa), KApOOHOBBIX KUCJIOT (YKCYCHOM
KHCIIOTBI, [JJIS €CTeCTBEHHOHAY4YHOro Tpoduis mpeacTaBUTeNeit
JOPYTUX KJIACCOB KHUCJIOT), MOHOCaxXapuaoB (TJIFOKO3bI), AUCAXapHIOB
(caxaposbl), ToMUcaxapuaoB (KpaxMania U IeJUTIOJIO3bl), aHHIIWHA,
AMUHOKHCIIOT, OCJIKOB, MCKYCCTBEHHBIX M CHHTETHYCCKHX BOJIOKOH,
Kay4yKOB, TJIACTMACC

XUMHYECKUH A3BIK U
CHUMBOJIMKA

Ucnonp3oBanne B y4yeOHOM U NpoPecCHOHANBHON JEATEIbHOCTH
XUMHYECKUX TEPMUHOB Y CHUMBOJIMKH.

Ha3BaHne n3ydeHHBIX BEUIECTB 110 TPUBUAIBHON WIM MEXKTYHAPOIHOMN
HOMEHKJIATYpE U OTPAKEHUE COCTaBa ITUX COECIMHEHUHN C IOMOIIbIO
XUMUYECKUX (HOPMYII.

OtpakeHME XUMHYECKMX IPOLECCOB € IOMOUIbIO ypaBHEHUH
XMMHYECKUX PEAKIUI




Conepxanue
00y4eHus

XapaKTepI/ICTI/IKa OCHOBHBIX BUI0OB ACATCIBHOCTU 06yt1a10m1/1xc;1
(Ha ypoBHE y4eOHBIX JEHCTBUIA)

XUMUYECKUE PEAKIIUU

OOpsicHeHHE CYIIHOCTH XHMHYECKHX TpoueccoB. Kiaccubpukarms
XMMHYECKUX DPEaKIMi MO Pa3IM4YHBIM MPHU3HAKAM: YUCIY U COCTaBy
MPOJIYKTOB M PEareHTOB, TeruioBoMmy 3¢ (eKTy, HampaBlIeHHIo, ¢ase,
HAJIMYUIO KaTaln3aTopa, M3MEHEHHIO CTENICHEH OKUCIICHHS DJIEMEHTOB,
00pa3yromux BEIIeCTBA.

YcTaHOBKa MPU3HAKOB OOIIETO M PA3IMYHOTO B THITOJOTHU PEAKLUH
JUIsl HEOPraHUYECKOM U OPTraHUYECKOM XUMHUH.

Krnaccudukanus BemecTB M MPOIECCOB C TOYKH 3PEHUSI OKUCICHUS-
BoccTaHOBIEeHUs. CoCTaBlieHME YpaBHEHUN peakuuil ¢ HOMOUIbIO
METO0/1a IEKTPOHHOTO OajaHca.

OObsicHEeHHE 3aBHUCUMOCTH CKOPOCTH XHMMHYECKOH peakuuud |
MOJI0KEHHSI XMMHUYECKOTO PaBHOBECHS OT Pa3InUHBIX (pakTopoB

XUMUYECKUI BrinosiHEHNE XMMHUYECKOTO 3KCIIEPUMEHTA B MOJHOM COOTBETCTBHH C
SKCHEPUMEHT MpaBWJIaMU O€30MaCHOCTH.
HaGmonenue, Qukcanmus W omnmMcaHue pe3yJIbTaTOB IPOBEIACHHOTO
JKCIEPUMEHTA
Xumuueckas [IpoBeneHue caMOCTOSITEIBHOTO IMOMCKA XUMUYICCKOW HHPOPMAIUU C
uH(popManus WCIOJIb30BAHUEM  PA3IMYHBIX HUCTOYHUKOB (HAY4YHO-TIOMYJISPHBIX

W3/aHUM, KOMIIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB WHTepHera).
Hcnonb3oBaHne KOMMBIOTEPHBIX TEXHONOTHHA i 00paboTKu U
nepenayn  XUMHYECKOW WHQPOpMAIMM W €€ TPEJICTABICHUS B
pa3nuyHbIX (hopMax

PacueTsl o

VYcraHOBKA 3aBUCMMOCTH MEKIY KAdE€CTBEHHOW U KOJWYECTBEHHOMH

XUMHUYECKHM CTOPOHAMM XMMHUYECKHX 0OBEKTOB U IIPOLIECCOB.

bopmynaMm u Pemenue pacueTHbIX 3a7a4 10 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM
yYpaBHEHUSIM

[TpodunsHOE M OObscHEHNE XUMUYECKUX SABJICHUH, IPOUCXOJAIIMNX B MPUPOJE, OBITY
npodeccuoHaIbHO U Ha NIPOU3BOJICTBE.

3HAYUMOC COACPIKAHUC

Omnpenenenne BO3MOKHOCTEN MPOTEKaHUSI XUMHUUECKUX MPEBpaILleHUi
B Pa3JIMYHBIX yCIOBHSIX.

CobnrosieHne MpaBWJl  3KOJOTUYECKHM TI'PAMOTHOTO TIOBEIEHUS B
OKpY>Karollen cpene.

OneHka BIUSHUS XMMHUYECKOTO 3arps3HEHUS] OKPYKAOILel cpelbl Ha
OpPTraHM3M YeJI0BEKa U JPYTHE KUBBIE OPraHU3MBI.

Cobmroienne mnpaBusl  0e30MacHOr0 OOpalleHUs] € TOPIOYUMH U

TOKCUYHBIMH  BEIIECTBAMM,  JaOOpPaTOpPHbIM  OOOPYZAOBAaHHUEM.
[lonroroBka pacTBOpOB 3aJaHHOM KOHIIEHTpalMM B OBITY U Ha
IIPOU3BOJICTBE.

Kputnueckass oueHka JOCTOBEPHOCTHM XHWMHUYECKOM HH(oOpmanuu,
MOCTYNAKUIEH U3 Pa3HbIX HICTOYHUKOB




