Yoy «PECTTYBJIUKAHCKUH F'YMAHUTAPHBIN MEJIUIIMHCKHIA uo.rmm
UM. LA.ATABAJIAEBA»

PaGouas nporpaMma —
obmeobGpazoBaTepuoii yaeOHOlH AACHAIIHABI
OV1.09 «Xumus»

Kox u nanmenosanue cnempmansaoctd — 34,02,.01 Cecrpunckoe aeno

Ksammdukarmsa seimyckaika — «Memmmmsckas cectpa/Meaumusckuii Gpar

Harecranckne Ormm 2023



[Iporpamma paspaborana ¢ yueroM TpeGosanuit GI'OC cpeanero o6iuero
obpasosanusi, ®PI'OC cpeanero npodeccHoHanbHOro 06pasosanus U npoduis

npogeccHoHabHOr0 00pazoBaHusI.

Opeanuzayua-paspabomyuk: UINOY  «Pecry6NMKAHCKMIA TyMAHWTAPHBIA — MEIMUMHCKMHA
koyutemxk uM. LA, Arabanaesay.

Paspabomyuxu: /
Cr. npenoaasarens I1LK ECOn A/ /{ )'/ /7 M Z ,/”/J/I
v T 77 74

©®.N.0,, yuyenas cTenens, 3BaHHE, JODKHOCT (noammcs)

Paccmorpena u omoOpeHa Ha 3acelaHWM IPEJIMETHO-LMKIIOBONH KOMHCCHH
EcTecTBeHHOHAaYUYHBIX U COLMATFHO-9KOHOMHYECKHX NUCIMIUITHH IPOTOKOT Ne
02 ot «05» centabps 2023r.

[Ipencenarens [ILIK ﬁ%

(hommmuce)




Coaep:xanue

[TosicHuTenpHas 3anucka

OO6m1as xapakTepucTuka y4eOHON AUCIUIUIMHBI « XUMUSD)
MecTo yueOHOW JUCHUIIIMHBI B Y4EOHOM IJIaHe
Pesynbrarhl 0cBOCHUS Y4EOHON AUCITUTUTHHBI
Conepxanve y4eOHOM TUCITUTITMHBI

TemaTnueckoe ImIaHupPOBAHUE
XapakTepucTUKa OCHOBHBIX BUAOB JCSATEIBHOCTU CTYAEHTOB

Y4yeOHO-MeTOANYECKOE U MaTePUATbHO-TEXHUUECKOE 00eCIIeUeHNE TPOrpaMMBbl
y4eOHOUM TUCIUTIIIMHBI « XUMUSDH)

Pexomennyemas nureparypa



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma  061mieo0Opa3oBaTeIbHONM  Yy4e€OHOM  JUCHUIUIUHBL — «XHUMUSD)
npenHazHadeHa g m3ydeHus xumuu B UIIOY «UIIOY «PecnyGnukaHckuit
TYMAaHUTApHBIA MeAUIMHCKUN Koimemk uMm. M.A. ArabGamaeBay, peanusyroiieM
o0pa3oBaTeNlbHYI0 TPOrpaMMy CpEIHEro oOOIIero o0pa3oBaHHs B Ipejaesiax
OCBOCHHSI OCHOBHOHW mpodeccuoHanbHOM oOpasoBaTenbHOr mporpammbl  CIIO
(OIIOIT CIIO) na 06a3e OCHOBHOTO OOIIEro o00pa3oBaHHUsl TPU IOATOTOBKE
CIIELIMAIIMCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaboraHa Ha ocHoBe TpebOoBanuii ®I'OC cpegHero o0OIIETO
00pa3oBaHusl, NPEIBIABISIEMBIX K CTPYKTYPE, COJICPKAHUIO U PE3yJIbTaTaM OCBOCHUS
y4eOHOM JHUCIUIUIMHBI «XUMHS», B COOTBETCTBUM C PeKOMEHIAIUSMH IO
OpraHu3alliy TMOJY4YeHUsl CpeaHero oOuiero ooOpa3oBaHUsl B Mpejeaax OCBOCHUS
00pa3oBaTeNbHBIX MPOrPaMM CpeaHEero nmpodeccruoHaIbHOTr0 o0pa3oBaHus Ha Oasze
OCHOBHOT'O 00miero oOpa3oBaHHsi C y4eToM TpeOoBaHMHU  (eaepalbHbIX
rOCYJapCTBEHHBIX OOpPa30BATEIBHBIX CTAHAAPTOB M TOJIy4aeMOU MpodecCur WU
CHENUAaTbHOCTH  CpeAHero  mpodeccHoHaIbHOTO  oOpa3oBaHusi  (TUCHMO
JlemapTaMeHTa TOCYJapCTBEHHOU MOJUTUKHU B cepe MOATOTOBKU pabOyuXx KaJpoB
u JIITO Muno6puaayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue MporpaMMbl « XUMUSD» HAIPaBJICHO HA JOCTHKEHUE CIEAYIOITUX
LETICH:

e (¢opMmupoBaHHE Yy OOydYalOIIUXCS YMEHUS OLIEHUBATh 3HAYUMOCTH
XUMUYECKOTO 3HAHUS JISl KAKJIOTO YEIOBEKA,

e (opMHpOBaHHE y OOYYAIOMIUXCS IEIOCTHOTO TPEJICTABICHUS O MHpE U
pOJIM XUMHUHU B CO3JaHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHUHBI MUDa;
YMEHHUSI OOBSACHATH OOBEKTHI W TMPOIECCHl OKpYXKAaroueh JIeHCTBUTEILHOCTH:
IPUPOJHOM, COLMAIBHOM, KyJIbTYpPHOW, TEXHHUYECKOM CpEIbl, — HUCHOJIb3YS s
ATOT0 XUMUUYECKUE 3HAHUS,

e Dpa3BUTHE Y OOYYaIOIIUXCAd YMEHUW pa3iuyaTh (akThl M OICHKH,
CpPaBHHMBATh OLICHOYHBIE BBIBOJbI, BUJETh HUX CBSI3b C KPUTEPUSMH OLIEHOK M
CBS3b KPUTEPHEB C OMPEACIIEHHON CHUCTEMON IIEHHOCTeH, (OpMyIHpOBaTH H
000CHOBBIBaTh COOCTBEHHYIO MO3UIIHIO;

e MpuoOpeTeHHE OOYyYaIOIUMUCA ONbITa Pa3HOOOPA3HON NESTEIBLHOCTH,
NO3HAaHUS W CaMOIIO3HAHMS; KIIOYEBBIX HABBIKOB, HMEIOIINX YHHUBEPCAJIbHOE
3HAYEHUE ISl pa3JIMYHBIX BUJIOB JEATEIBHOCTH (HABBIKOB pEIICHUS MpolieM,
OPUHSATUS ~ PEIICHWH, TOWCKA, aHamu3a W o0pabotkm  mHpOpmaIuu,
KOMMYHHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTpYJHUYECTBA,
0e30MacHoro o0pamieHus ¢ BEIeCTBaMU B IMOBCEAHEBHOMU KU3HU).



B nporpammy BKIIOUYEHO cojep)kKaHuE, HampaBlieHHOE Ha (OpPMUPOBAHUE Y
CTY/JICHTOB KOMIICTCHIIUNA, HEOOXOMUMBIX JJisd KadecTBeHHOro ocoeHus OIIOIT
CIIO na 6a3ze OCHOBHOTrO OOIIEro 0Opa3oBaHMs C MOJYYECHHUEM CPETHEro OOIIEro
00pa3oBaHusI; MPOrpaMMbl TTOATOTOBKHM crienuaincTtoB cpeanero 3seHa (III1CC3).

[Iporpamma y4eOHOW JUCHMIUIMHBI «XHMHUS» SBJSIETCS OCHOBOWM IS
pa3paboTku pabounx porpamm, B KOTOPBIX npodecCUOHANIbHbIC
oOpa3oBaTeNbHbIE OpraHU3AINH, PEATU3YIONMe O00pa30BATEIbHYI0 MPOrPaAMMY
cpeaHero oo6mero oOpaszoBanus B npeaenax ocoeHuss OIIOII CIIO na 0Oaze
OCHOBHOTO OOIIEro o0pa3oBaHUs, YTOYHSIOT COJEp)KaHHE y4eOHOTO maTepuara,
MOCJIEIOBATEILHOCTh €r0 HM3Yy4eHHMs, pachpeliesiecHue y4eOHbIX YacoB, TEMAaTUKY
pedepaToB, BHUABI CaMOCTOSTEIBHBIX pPAOOT, YYUTHIBAS CHEMU(UKY MPOTpaMM
MOJTOTOBKHU KBAJTM(PHUIIMPOBAHHBIX PAO0UYMX, CITYKAIIMX U CHEIHAIUCTOB CPEIHETO
3BEHA, OCBanBaeMoi MpodecCcuu WK CleluaaIbHOCTH.

[Iporpamma  MOXET  HUCIOJB30BATHCA  JPYTUMU  MPODHEeCCHOHATHHBIMH
o0pa3oBarenbHbIMU OpraHu3allisAMH,  pPEATU3YIOIMMU  00pa30BaTENIbHYIO
nporpamMmy cpeanero ooiero odpasosanus B npeaenax ocsoerust OIIOII CIIO na
6a3e ocHoHoro o6miero oopazosanus (ITIIKPC, ITTICC3).

OBHIAA XAPAKTEPUCTHUKA YUYEBHOM JUCIHUITINHBI
«XHUMMUS»

XuMHA — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOCHUH, CBOMCTBaX H
IOpEeBpalICHUSIX, 3HAYECHUH XHMUYECKUX BEIIECTB, MaTE€pUaJoB M IPOLECCOB B
IPAKTHYECKOH JESITeIbHOCTH YeTIOBEKa.

Conepxanue 00mieoOpa3oBaTeNbHON  y4eOHOW  JUCHUIUIMHBI  «XUMUSD)
HaMpaBJIeHO Ha YCBOCHHE O0YUYaIOMIMMUCS OCHOBHBIX MOHSTHIA, 3aKOHOB M TEOPUI
XUMHH; OBJAJCHUE YMEHHMSIMH HAOMI0JaTh XHUMHUYECKHUE SBJICHUS, MPOBOJIUTH
XUMHUYECKUN 3KCIEPUMEHT, IPOU3BOAUTH PACUEThl HA OCHOBE XUMUYECKUX (HOpMYII
BEIIIECTB M YPAaBHEHUN XMMHUYECKUX PEAKIIUH.

B nporecce uzydeHust XumMun y oOy4arouIuxcs pa3BUBAIOTCS MO3HABATEIIbHBIC
MHTEPECHl M UHTEIJIEKTYalIbHbIE CIIOCOOHOCTH, OTPEOHOCTH B CaMOCTOSITEILHOM
npuoOpeTeHNs 3HAHUH MO XMMHH B COOTBETCTBUH C BO3HUKAIOIIUMU JKU3HEHHBIMU
npobiemMaMy, BOCIUTHIBAECTCS OEpPEeKHOE OTHOIICHUS K MPUpPOJE, IOHUMaHHE
310pOBOro 00pa3a >KM3HU, HEOOXOAUMOCTH IPEYIPEXKICHUS SIBICHUN, HAHOCAIINX
BpEJl 3I0pPOBBIO U OKPYXKAIOIIEH cpeie.



OHu OCBamMBalT TMPUEMBbl TPAMOTHOTO, OE30MAaCHOTO WCIOJb30BAHMS
XUMHUYECKUX BEIIECTB U MAaTEPHAIIOB, TPUMEHSIEMBIX B OBITY, CETLCKOM XO3SIIICTBE U
Ha MPOMU3BOJICTBE.

Peanuzammsi MeIyKTUBHOTO TOAXO/a K W3YYEHHUIO XUMHUU CIOCOOCTBYET
Pa3BUTHIO TaKWUX JIOTUYECKUX OMNEPAIMil MBIIUICHUS, KaK aHajiu3 M CHUHTE3,
0000IIeHNEe W KOHKPETH3allhsl, CPaBHCHHWE W AaHAJOTHS, CHCTEMAaTH3aIlus W
KJaccudukanus u ap.

[Ipu ocBoennn crnenuanbHOCTH CIIO  ecTecTBEHHO-HAYYHOTO  MPOQUIIS
npoecCHOHANFHOTO 00pa3oBaHUS XUMHS H3ydaeTcss Ha 0a30BOM YPOBHE
®I'OC cpennero od1iero oopa3oBaHUs.

B mpomecce wu3ydeHUs XUMHM TEOPETHYECCKUE CBEACHHS JIOMOJHSIIOTCS
JIEMOHCTPALUSIMH, JTAOOPATOPHBIMU OTBITAMH M TPAKTUYECKUMH 3aHSTHUSMHU.
3HAYUTEIILHOE MECTO OTBOJUTCS XHMHUYECKOMY OJKcrepuMeHTy. OH OTKpbIBaeT
BO3MOXXHOCTH ()OPMHUPOBATH y OOYUAIOIINUXCS CIEIUAIbHbIC MPEAMETHBIC yYMEHUS:
paboTath C BEIIECTBAMH, BBINOJIHATH MPOCTbIE XUMUYECKUE OMBITHI, YUYUTh
0e30MacHOMY W JKOJIOTUYECKH TPaAaMOTHOMY OOpAIIeHHI0O C BEIIEeCTBAMH,
MaTepHalaMH U MpolieccaMu B ObITY U Ha MMPOU3BOJICTBE.

Jlnst  opraHW3allii BHEAYJAUTOPHOHW CaMOCTOSITEIBLHOW pabOTHl CTYACHTOB,
oBmaneBaronux  cneruanbHocThio  CIIO  ecrecTBeHHO-Hay4HOTO  TIPO(HIIA
npodeccroHanbHOr0 00pa3oBaHus, MPEICTABICH NepeueHb pedepaToB (JOKIAI0B),
WHIUBUTY ATBHBIX TIPOEKTOB.

B nmnpomecce wusydeHuss XUMUU BaxHO (OPMHUPOBATH HHPOPMAIMOHHYIO
KOMITETEHTHOCTh OoOy4Jaromuxcs. [lo3ToMy Tpu OpraHM3aiid CamMOCTOSTEILHOM
paboThl  HEOOXOMUMO  aKIEHTUPOBATh BHUMAaHWE OOYYAIONIMXCS HA TOUCKE
uHdopmauu B cpeacTBax MmMaccmenua, MHtepHere, yueOHOM M cCHEUHUATbHON
JUTEpPATYype C  COOTBETCTBYIOMUM  O(QOpMIICHMEM U  TPEICTaBICHUEM
pE3yIbTaTOB.

N3yuenne  o6mieoOpa3oBaTeabHONM ~ y4EOHOM — AUCHMIUIMHBL  «XUMUS»
3aBepIlaeTcs MoJIBEICHUEM MTOrOB B (JOpME K3aMEHA B paMKax MPOMEXKYTOUHOU
arrectauun CcTyaeHToB B Tpouecce ocBoenuss OIIOII CIIO ¢ nonydeHuem
cpeanero oomiero oopazosanms (IITICC3.)



MECTO YYEBHOM JUCHUIIJIMHBI B YYEBHOM ILJIAHE

VYyeOHast TUCHHUILTHHA « XUMUSD» SBISIETCS YIEOHBIM MPEIMETOM IO BBIOOPY U3
oOsi3atenbHOM TipeameTHOM obOnactu «EcrectBennbie Hayku» PI'OC cpemnero
obmero oOpa3oBaHUsI.

VYyebHas pucuMIUiiHa «XUMHUS» H3y4daeTcss B 00I11e00pa3oBaTEIbHOM
mukie ydeOnoro OIIOIT CIIO wa 06a3ze OCHOBHOTO 00IIEero oOpa3oBaHUS C
noytyueHuem cpeanero oomiero oopazoanus (IITICC3).

B yue6n0oM tutane TIIICC3 mecTo yueOHOW AUCHUIUIUHBI « XUMHUS»— B COCTABE
001eo0pa3oBaTebHBIX YYEOHBIX JUCHUIUIMH 10 BBIOOPY, (QopMHUpyeMBIX U3
o0s3aTenbHbIX npeaMeTHbix obnacreir ®I'OC cpegnero oOmero o0pa3oBaHws,
st mpodeccuit CIIO mmm cnenmansHocTeit CITIO cooTBercTBYyIOMIEro mpodusis
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

PE3VJIbTATBI OCBOEHUS YYEFHOM JUCIHUILINHBI

OcBoeHue coAepkaHusl Y4eOHOM IUCHMIUIMHBI «XUMHUSD», OOECIeYnBaCT
JOCTH)KEHHE CTYACHTAMU CIECAYIOLINX Pe3y/IbTATOB:

* INYHOCTHBIX

— YYBCTBO T'OPJOCTH M YBAKEHUS K UCTOPUU U JOCTUKEHUSAM OTEUECTBEHHON
XUMHYECKOM HAayKHM; XMMHMUYECKH TpaMOTHOE MOBEACHHE B MNPOPECCHOHATBHON
NEeATEeNbHOCTH W B OBITY MNpuU OOpalllEHHWH C XUMHYECKHUMH BELIECTBAMH,
MaTepHaJlaMH U MPOLIECCaMU;

— TOTOBHOCTh K  MpPOJO/DKEHHIO  00pa3oBaHUS W IOBBIILICHUS
KBIMPUKALUU B H30paHHOM MPOPECCUOHANBHOU AESTENIbHOCTH U OOBEKTUBHOE
OCO3HAHHUE POJIM XUMUYECKHX KOMIIETEHLIUH B 3TOM;

— YMEHHE HUCHOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XMMHYECKOW HAyKH U
XUMUYECKUX TEXHOJOTUM Jisi TOBBIIIEHUS COOCTBEHHOIO WHTEIUIEKTYaJIbHOIO
pa3BUTHS B BBIOpaHHOM TTPO(eCcCHOHATBHOM 1eITeTbHOCTH;

e METANPEIMETHBIX

— WCIOJIb30BAHUE DA3JIMYHBIX BHUAOB I103HABATENBHOM JEATEIBHOCTH H
OCHOBHBIX UHTEIJICKTYyaJIbHBIX Omepanuid (MOCTaHOBKHU 3a7aud, (OpMyJIUpOBaHUS
TUI0TE3, aHAIN3a U CUHTE3a, CPABHEHM S, 0000IEHNS, CUCTEMAaTU3al[uH, BbISIBJICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSA3€H, MOMCKA aHAJOrOB, (POPMYIUPOBAHUS BBHIBOIOB)
JUISl pellieHus MOCTaBJIEHHOW 3a7auM, MPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHUS
(HaOMroIeHNs, HAYYHOTO OJKCHEPUMEHTA) Ui HW3YYCHHSI PAa3IUYHBIX CTOPOH



XUMUYECKUX OOBEKTOB M MPOLECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOJMMOCTH
CTAJIKUBAThCS B MPOPECCUOHANBHOM cdepe;

— HCIIOJIB30BAHUE PA3JIMYHBIX MCTOYHUKOB JUIA IIOJYYEHUS XHMHYECKON
uH(poOpMaMy, yYMEHHE OLEHUTHh €€ JIOCTOBEPHOCTh JUISl JOCTHUKEHHUS XOPOIIUX
pe3yJIbTaToOB B MPOECCHOHATIBHOU cdepe;

* IPEIMETHBIX:

— c(OpMHUPOBAHHOCTh MPEACTABICHUA O MECT€ XUMHUHU B COBPEMEHHOM
HAayYHOM KapTWHE MHUpPA; MOHMMAHUE POJIM XUMUU B (POPMUPOBAHUU Kpyrosopa
U (PYHKUMOHAIBHOM rPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS MPAKTUYECKHUX 3a/1ay;

— BJAQJCHUE OCHOBOIIOJIATAIOIMMUA XUMUYECKHUMHU TMOHATHUSIMH, TEOPHUSIMH,
3aKOHAMU M 3aKOHOMEpPHOCTSIMH;  YBEPEHHOE  IIOJb30BAHME  XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMUKOM;

— BJIAQJCHUE OCHOBHBIMU METOJAMU HAYYHOI'O MO3HAHUS, MCIOJb3YEMBIMU B
XUMHH:  HAOJIIOJICHUEM, ONHCAaHUEM, HU3MEPEHHEM, SKCIEPUMEHTOM; YMEHUE
oOpabaTbiBaTh, OOBSCHATH PpPE3yJbTaThbl IPOBEACHHBIX OIBITOB M  Je1aTh
BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSATH METO/Ibl IO3HAHUS NPU PELICHUN
IPaKTUYECKUX 33]1aY;

— c(hOpPMHPOBAHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIE OLEHKU U
IPOU3BOJAUTH PACUEThl IO XUMUYECKUM (POpPMYyJIaM U YPaBHEHUSAM;

— BJAJCHUE TMpaBUJIAMU TEXHUKH O€30MaCHOCTH NIPU  HUCIHOJIb30BAaHUU
XUMUYECKUX BEIIECTB;

— Cc(pOpPMUPOBAHHOCTh COOCTBEHHOH MO3UILIMK MO OTHOIICHUIO K XUMUYECKOU
uH(dopMaIuu, Noay4yaeMon U3 pa3HbIX HCTOYHUKOB.

COJIEPKAHUE YYEBHOHN JUCIUILJIAHBI

BBenenune

Hayunble MeTtoabl I1O3HAHUS BEMIECTB M XUMHUYECKUX SIBJICHUU. PoJib
JKCIIEPUMEHTA U TEOPUU B XUMHUU. 3HAUYCHHE XMMHH TPU OCBOCHUHU Mpodeccuit
CIIO u CIIEHAIBHOCTEM CIIO €CTECTBEHHO-HAY4YHOT'O npodusis
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

1. Oprannyeckasi Xumust

1.1. Ilpeomem opeanuueckou xumuu. Teopus CMpoeHUs OPeAHUHECKUX
coeounenul



IIpeamer opranuyveckoid xumuu. [ToHsiTHE 00 OpPraHMYECKOM BEIIECTBE WU
opraHndeckor xumuu. Kparkuidi o4epk MCTOpUM Pa3BUTUSA OPTAaHUYECKONM XUMHH.
Buranusm u ero kpymenue. OcoOEHHOCTH CTPOCHHS OPraHMYECKUX COEAMHEHUU.
Kpyrosopor yriepona B mpupoze.

Teopusi crpoeHuss opraHudeckux coeguHenuii A. M. bByrtuaeposa.
[Ipeanoceliku co3ganuss Teopud CTpoeHHs. (OCHOBHBIE ITOJIOKEHUS TEOpUHU
ctpoenusi A. M. bytnepoBa. XMMHYECKOE€ CTPOEHHE M CBOWMCTBA OPraHUYECKUX
BemiecTB. [lonsitue 00 m3zomepun. CrnocoObl OTOOPaKEHUS CTPOSHUS MOJIEKYJIbI
(popmyinbl, monenu). 3Hauenue Teopun A. M. byrtnepoBa s pasBuTHS
OPraHUYECKON XUMUU U XUMUUYECKUX MPOTHO30B.

Crpoenne aroma yriepoga. DIEKTPOHHOE O00JIako W OpOuTaib, S- U p-
opOuTam.

OJNEeKTpPOHHBIE U DIEKTPOHHO-rpaduueckue QGopmyssl aroma yriepojaa B
OCHOBHOM U BO30YXXJI€HHOM cocTosiHUsIX. KoBasleHTHass XuUMHUYecKas CBA3b U €€
KJ1accuuKanus 1mo crnocody nepekpbiBaHus opouTaneit (G- 1 m-CBsI3N).

[Tonsitue rubpunuzanuu. Paznuuneie TUTIBI THOpUIM3AIMUN (OpMa aTOMHBIX
opOuTazneil, B3aMMHOE OTTAJIKUBAaHUE TMOPUIHBIX OpOUTANIEH U UX PACIIOJI0KEHHUE B
IPOCTPAHCTBE B COOTBETCTBUM C MHUHHUMYMOM 3HEpPruUu. l'eoMeTpuss MOJIEKYII
BELIECTB, OOpa30BaHHBIX AaTOMAaMH Yrjepoja B Pa3JIMYHbIX COCTOSHHUSIX
TUOPUAN3ALINH.

Kaaccupuxanus OPraHN4ecKux COeIMHEeHM . Knaccuduxanus
OpraHUWYECKUX BEIIECTB B 3aBUCHMOCTU OT CTPOEHHS yriiepoaHou uenu. Ilonstue
dbyHkunoHanpHOM rpymmbl. Kiaccudukanus opraHUYecKuX BeEMIeCTB IO THUITY
(byHKIIMOHATBHOMN TPYIITIHI.

OcCHOBbI HOMEHKJIATYPbI OPraHMYeCKHUX BellecTB. TpHBUANIbHbIC HA3BAHUA.
PanmonanpHasgs HoOMEHKIAaTypa Kak mnpeamecTBeHHHa HoMmeHknatypel [UPAC.
Homenknatypa IUPAC: mnpuHuunsl 00pa3oBaHus Ha3BaHUW, CTapIIMHCTBO
GYHKIHOHATBHBIX TPYMI, UX 00O3HaYeHHEe B mpedukcax u cyddurcax HazBaHH
OpraHUYECKUX BEILIECTB.

Tunbl XUuMHYEeCKUX CBSi3eil B OPraHUYeCKUX COeJMHEHHAX M CIOCOObI UX
pa3pbiBa. Kiiaccudukanys KOBaJEHTHBIX CBSA3E€H MO 3JIEKTPOOTPHUIATEIHHOCTU
CBA3aHHBIX aTOMOB, CHOCOOY MEpEKphIBaHUS OpOUTANIeld, KPATHOCTHU, MEXAHH3MY
oOpazoBanusi. CBsi3b NPUPOJBI XUMHUYECKOM CBSI3M C THIIOM KPUCTALTMYECKON
pelIeTKN BEeHIecTBa U ero (PU3MYeCKUMHU CBOWCTBaAMU. Pa3pblB XMMUUECKOUN CBS3U
KaK Ipoiiecc, oOpaTHbINA ee oOpa3oBaHUi0. [ 'OMOTMTHYECKUN W TeTEPOTUTUICCKUN
pa3pbIBbl CBSI3€HM, MX COMOCTABJICHHE C OOMEHHBIM M JIOHOPHO-aKIIENTOPHBIM



MeXxaHU3MaMH X obpaszoBanus. [loHaTre cBOOOAHOIO paauKaia, HyKJIeopUIbHON U
3IEKTPO(OUIBHON YaCTHIIBI.

Kunaccupukanus peakumii B opranuyeckod xumuu. [loHarne o tunax u
MEXaHW3MaxX peaknuii B opraHudyeckoil xumuu. CyOcTpaT u  peareHr.
Knaccudukanus  peakumii 1o  M3MEHEHHIO B CTPYKType  cyOcTpara
(mpucoenMHEeHNEe, OTUICIUIEHUE, 3aMEIleHHe, M30MepHU3alusi) U THUIy pearcHra
(panukanbHbIE, HYKJICOPUIbHBIC, JIEKTPOPUITBHEIE).

Peakuuu mnpucoenunenuss (AN, AE), snmuvmunupoBanus (E), 3amemenwus

(SR, SN, SE), wu3omepuzaruu. Pa3HOBHAHOCTH peakIUil KakJIO0ro THIIA:

TMAPUPOBAHUE U JACTUJIPUPOBAHUE, TAJIOTEHUPOBAHHWE U JIETAIOTEHUPOBAHUE,
rUApaTanus u Jeruaparamus, TiAporaJloreHupoBaHue U JeTUIpOraloreHUpOBaHUE,
nojuMepu3alMs M TMOJMKOHJEHcalus, neperpynnupoBka.  OcobOeHHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN B OPraHUYECKON XUMHH.

CoBpeMeHHbIE MPEACTABJICHUA 0 XMMHUYECKOM CTPOCHMH OPraHMYeCKHX
BemecTB. OCHOBHBbIE HampaBieHHs pa3BUTHs Teopuu ctpoeHust A.M.bytieposa.
WN3omepusa oOpraHuueckux BemectB M ee  BuAbl. CTpyKTypHas HW30MEpPHS:
MEXKJIACCoBas,  yTJIEPOJHOTO  CKEJleTa, IIOJIOKEHUS  KpaTHOM CBA3M U
¢yHKuMOHANBHOW rpynmnbl. IIpocTpaHcTBeHHass wW30Mepus: TeoMeTpuyYecKkas u
ontuyeckas. IloHsiTHE acMMMeTpUYecKOro UeHTpa. buonormyeckoe 3HauyeHUe
ONTHYECKOW H30MepuH. B3auMHOE BIUsSHME aTOMOB B MOJIEKYJIaX OPraHUYECKHUX
BELIECTB. DJEKTPOHHbIE IP(PEKThl aTOMOB M aTOMHBIX TIPYIIl B OpPraHUYECKHX
Mosiekyniax. MHAYKIMOHHBIA S()(EKT, MONOKUTENbHBIA W OTPULIATEIBHBIN, €ro
ocobeHHocTH. Me3zoMepHbIit 3 dekT (3 PexT conpskeHus ), ero 0COOEHHOCTH.

HHemoncmpauuu

Komnekuun opranMdeckux BewmeCTB (B TOM 4HCIE JIEKapCTBEHHBIX
npenaparoB, KpacuTeneil), MaTepuaiioB (IPUPOJHBIX M CUHTETHYECKUX KaydyKOB,
lacTMacC M BOJIOKOH) W M3ACNMA M3 HHUX (HUTEH, TKaHEW, OTACIIOYHBIX
MaTepHaoB).

Mopenn monexkyn CH, C,H,, C,H,, CgHg CH3;OH —1mapoctepkHeBbie U
oObeMHbIe. Mogenu OTTaJKUBaHUS THUOPUIHBIX OpOUTaNed C  MOMOIIBIO
BO3/IyIIHBIX [LIAPOB.

B3aumopencTBrue HaTpuss C 3TAaHOJIOM M OTCYTCTBUE B3aUMOJICHCTBUS C
JUATUIIOBBIM 2(hUPOM.

OnbITHL, TOATBEPXKAAIONTNE HAMMYNE (HYHKIIMOHATBHBIX TPYII
COCJIMHEHUM Pa3IMYHBIX KIIACCOB.



Jlabopamopnuwiii onvim

N3roroBneHue MoJenerd MOJIEKYJI— TIPEICTABUTENEN pPa3jM4yHbIX KIIACCOB
OpPraHUYECKUX COECUHEHUII.

Ilpakmuueckue 3anamusi.

OOHapyxeHue yriepoja W BOJIOpPOJa B OPraHUYECKOM COEIMHEHUHU.
OO6Hapy>xenue ranoreHon (mpoda benpTeiina).

1.2. Ilpedenvnsie y2nes000poont

I'omonoruveckuii psia ajnkanoB. [lousarue 06 yrieBogopoaax. OcoGeHHOCTH
CTPOCHUS MPENENIbHBIX YIJIEBOAOPOAOB. AJIKAHbI KaK MPEACTaBUTENIN MPENeSIbHBIX
YIJIEBOAOPOJIOB.

DJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJBI METaHAa U JPYTUX
ankaHoB. [‘omomormueckwii psg u  u3oMepus mnapapuHoB. HopmanbHoe u
Pa3BETBICHHOE CTPOCHUE YyIriepoaHou nenu. HoMeHkiatypa ankaHoOB U aJIKUIIbHBIX
3amectuTesie. duzndeckue CBOMCTBA AIKAHOB. AJIKaHbI B MPUPO/IE.

XuMHYecKHe CBOMCTBA aJakaHoOB. Peakuuu Sp-THna: raJoreHupoBaHUE
(pa6oter H.H.CemenoBa),HutpoBanue 1o KoHoBasioBy. MexaHU3M peakiuu
XJIOPUPOBAHUS AJTKAHOB. Peakiuu JeruapupoBaHus, TOPEHUS, KaTATUTHYECKOTO
OKHUCJICHHS ankaHoB. KpekuHr ankaHoB, pa3jiuyHbIe BUAbl KPEKUHTa, IPUMEHEHHUE B
MPOMBIIUIEHHOCTH. [TUpou3 1 KOHBEpCHUsI METaHa, U30MEPHU3alMsl aJTKaHOB.

I[Ipumenenue u cnocoObl MogydeHuss ajkaHoB. OOiacTu NpPUMEHEHUS
ankaHoB. [IpomblluieHHBIE CMOCOOBI TMOJIYYEHHS] QJIKAHOB: IOJy4YeHUE U3
NPUPOJIHBIX HCTOYHUKOB, KPEKUHT TMapauHOB, TOJYYEHHUE CHHTETHYECKOIO
OeH3nHa, Ta3uuUKaus yrisg, THIAPUPOBaHUE ainkaHOB. JlaGopaTopHbie CmOCOOBI
MOJIy4YeHHUs aJIkaHOB: CHUHTE3 Bropiia, nekapOOKCHUIMpOBaHUE, THAPOIU3 KapOuja
ATIOMUHUSL.

Huknoankanbl. ['omonornueckuii psii ¥ HOMEHKIIATYpa LHMKIOAJIKAHOB, HUX
obmas Qopmyna. Ilonstue o HampspkeHun uukiaa. M3omMepusi IUKIOATKaHOB:
MEXKKJIACCOBasi, YIJIEPOJHOTO CKenera, reomerpuueckas. [lonyuenue u pusndeckue
CBOMCTBA IMKJIOAJTKAHOB. XHMHUYECKHE CBOMCTBA WLHUKIO ajkaHoB. Crneuuduka
CBOWCTB LMKJIOAJKAaHOB CMaJblM pa3sMepoM LHKJIA. Peakuuu npucoenvHeHUs u
pPaauKalIbHOTO 3aMENIEHUS.

Hemoncmpayuu

Mogenu Monekyl MeTaHa, JAPYyruX allkaHOB, Pa3lUYHbIX KOH(MOpMaIui
IUKJIOrekcana. PactBopenne napaduHa B OE€H3MHE M HCIApeHUE PACTBOPUTEIIS U3
CMECH.



[1naBnennenapaduHanerooTHOMIEHUEKBOAE(PACTBOPUMOCT,IIJIOTHOCTh, CMaYl
BaHUE).

Pa3znenenue cMecu OEH3UH — BO/IA C MTOMOIIBIO I€TUTEILHOW BOPOHKH.

['opennemeTana,npomnan-
OyTaHoBoicMecH,napaduHaBy CIOBUSXU30bITKANHEIOCTATKAKUCIOPOIA.

B3peIB cMecHn MeTaHa ¢ BO3AyXOM U XJIOpOM. BoccTaHOBIEHHE OKCHIIOB
TSDKEJIBIX METAJIOB MapaduHOM.

OTHoOlIEHNEe UKJIOTeKcaHa K OpOMHOM BOJIe M pacTBOPY IepMaHTaHaTa Kaslusl.

Jlabopamopnwie onvimul

N3rotoBieHne Mojiesiell MOJIEKYJl aTKaHOB U FaJION€H aJKaHOB.

N3rotoBnenue napauHUPOBAHHOW OyMaru, UCTBITAHUE €€ CBOMCTB: OTHOLICHUS K
BOJIE U KUPAM.

OOGHapy>keHue BOJIbI, CaKU, YIJICKUCIIOTO ra3a B MPOyKTaX TOPEHUS CBEUH.

O3HaKOMJICHHECOCBONCTBAMHUTBEPABIXITApa()MHOB TUTABIICHUEM, PACTBOPUMOCT
BIO
BBOJICHOPTaHUYECKUXPACTBOPUTEIISIX, XHMUUECKOMMHEPTHOCTHIO(OTCYTCTBUEMB3aH
MOJIEUCTBUSACOPOMHONBOAOM, paCTBOpAMUTIEPMAaHT aHATAKAIIUS, TUAPOKCUTAHATPUSU
CEpPHOM KHUCIIOTHI).

Ilpakmuueckoe 3anamue

[TonydyeHneMeTaHanM3y4eHUEeeTOCBONCTB: TOPEHHUSI,0THOIEHUSIKOPOMHOMBO/IE
Y PacTBOPY NE€pPMaHraHaTa Kajausl.

1.3. Dmunenoswie u ouenosvie y2ineso000poosvl

I'omoJiorn4ecKUUPAAAIKEHOB. DJIEKTPOHHOEUTIPOCTPAHCTBEHHOECTPOEHHUEMO
JEKyJbl JTWICHa W alkeHOB. [omonormueckwii psg u  obOmas (opmyn
aaJKeHOB. 130MepHsIITUIIEHOBBIXYTJIEBOIOPOA0B : MEKKIACCOBASL, YTIIEPOJHOT OCKETIET
a,IIOJIOKCHUSKPATHOUCBSI3M,  TeoMmeTpudeckass. (OCOOCHHOCTH  HOMEHKIIATYPbI
STUJICHOBBIX YIJIEBOAOPOJOB, Ha3BaHUsA BaXKHEHIIMX panukanoB. Dduznueckue
CBOMCTBA AJIKEHOB.

XuMHYecKHe CBOHCTBA AaJIKEHOB. OIEKTPOPWIbHBIA XapaKTep peakKiluid,
CKJIOHHOCTh K PEaKUUsIM MPUCOCANHEHHUS, OKUCIIEHUs, noJmMepr3anuu. [IpaBuio
MapkoBHHKOBa 51 ero AJIEKTPOHHOE 000CHOBaHHUE. Peakuun
rajoreHUpPOBAHMS, THAPOTraIOr€HUPOBAHUS, T IpATalluY, TUApUpoBaHua. MexanHn3mMA
peakumit.[losTHEOpEakuusIXTONMMepru3au.  [openne  ankeHoB.  Peakiuum
OKHCJIEHUSI B MSATKHUX M JKECTKHX yCloBUsX. Peakuus Barnepa u ee 3HaueHue s
0oOHapy>KEeHUS HEMpeeIbHBIX YIJIEBOAOPOAOB, MOJIYUYEHUS TJIMKOJICH.



IIpuMeHeHHEenCcnOoCOObINONYYeHUAATKEeHOB . VICTI0JIb30BaHNEBBICOKOMPEAKITI
OHHOW CTOCOOHOCTH AQJIKEHOB B XHWMHYECKOW MPOMBIIUIEHHOCTH. [Ipumenenue
STUJeHa W mponuieHa. [IpoMbluieHHbIe cIOCOOBI MOydeHus ajkeHoB. Peakuuu
JNETHIPUPOBAHUST W KpPEKWHTa ajKkeHoB. JlabopaTopHble CMOCOOBI MOMYYEHUS
AJIKEHOB.

Aakaauensl. ] lonsTuenknaccuukausIMeHOBBIXYTIIEBOI0OPOA0OBIOB3aUMHOMY
PacIoI0KeHUIOKPATHBIXCBsI3elBMOJIeKyie. OCOOEHHOCTHUAIEKTPOHHOTOUTIPOCTPAHC
TBEHHOTOCTPOEHUACOIPSKEHHBIXIUEHOB. I IOHATHE O T 3JIEKTPOHHOM CHCTEME.
Homenknatypa OueHOBBIX YriaeBOoAopoAoB. OCOOEHHOCTH XHMHUYECKHX CBOMCTB
CONPSKEHHBIX JIMEHOB KaK CIEACTBUE MX 3JIEKTPOHHOro crpoeHus. Peakuum 1,4-
npucoenuuenus. llomumepusanus nueHoB. CrmocoObl TMOMyYEHUS JUEHOBBIX
yrieBogopoaoB: padotsl C.B. JlebeneBa, neruapupoBaHue aaKaHOB.

OcCHOBHbIC TOHATHA XHMHH BBbICOKOMOJICKYJSIPHBIX COeAMHEHHH (Ha
npuMepe MPOAYKTOB IMOJUMEPH3ALUM AJKEHOB, AJKAJAHEHOB M HX
rajoreHnpon3BoaHbIX). MOHOMED,TOJIUMED,PEAKIUATIONUMEPU3ALNN, CTETIEHBITOIH
MEpHU3ALNU,CTPYKTYPHOE3BEHO. TUTIBI MOJIMMEPHBIX LEeTe: JIMHEVHBIE,
pa3BeTBIICHHBIE, clnuThie. [loHATHE O cTepeoperyliapHbIx nonumepax. [lommmepsl
TEPMOIUJIACTUYHBIE W TepMopeakTuBHble. [IpencraBieHue o 1Iactmaccax H
anactoMmepax. [lonmaTHiIeH BBICOKOTO M HHU3KOTO JIABJIEHHS, €r0 CBOMCTBA U
npumeHenne. Karaimmzaropsl [urnepa— Harra. [TonunponuieH, ero npuMeHEHUE U
cBoiictBa. lajmoreHcojepxaniue  MoJUMEpbl:  Te(MIOH,  MOJUBUHWIXJIOPHI.
Kayuykunarypanssbiitucuaterndeckue. Cononumepbl(0yTaaueHCTUPOIbHBINKAYYY
K).Bynkanuszanus kaydyka, pe3uHa U 300HUT.

HHemoncmpauuu

Mopenu MOJIEKYJl CTPYKTYPHBIX M IMPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U
ankaareHoB. Konneknusa «Kayuyk u pe3uHay.

JHenonumepuzanuskaydyka. CryleHneMIeYHOr0COKaKay1yKOHOCOB(MoJiouas,
0J1yBaHUYHMKOB,PUKYyCa).

Jlabopamopnuie onvimul

OO6HapyxeHue HenpeneabHbIX COeMHEHUN B KEPOCUHE, CKUTTUIAPE.
O3zHakomyieHHe ¢ 00pa3aMu MOJIMATUIICHA U MTOJUIPOIUIICHA.

Pacnio3naBanue o0Opa3iioB ajJKaHOB U aJTKEHOB.

Ilpakmuueckue 3anamus

[TonydeHnue >THIIeHA IeTUIpaTallle STHIOBOTO CIIUPTA.

B3aumoeiicTBue sTueHa ¢ OpOMHOM BOION, paCTBOPOM NIEpMaHTaHaTa KaJjusl.
CpaBHeHUE IJIaMEHHM 3TUJIEHA C TJIAMEHEM MPEeNEeNbHbIX YTIEBOJOPOAOB (METaHa,
pOTNaHOyTaHOBOM CMECH).



1.4. Auemunenoevie y2n1e6000poout

I'omostornyec KNP sAIAJIKMHOB. DJIIEKTPOHHOCUTIPOCTPAHCTBEHHOECTPOCHUEALIE
TWICHA W JPYTHX aJKWHOB. ['oMonormueckuil psim u obmas (opmyna aaKWHOB.
Homenknatypa aneTwieHOBBIX — yIVIEBOAOPOJAOB. IM3omepus  MmexkiaccoBasi,
YIJIEPOIHOTO CKEJETA, MOJOKEHUS KPATHOM CBSI3H.

XumMnyecknue CBOWCTBA W NpuUMeHeHHMe AJKMHOB. OCOOEGHHOCTH peaKIUi
NPUCOECAUHEHUSI IO TPOMHOM yriepona-yriepoaHon cessu. Peaknwmsa Kydeposa.
[IpaBuiio MapkoBHMKOBa NPUMEHMUTEIBHO K anerwieHaM. [loaBUXKHOCTH aroma
BOJIOpOJia (KUCITOTHBIE CBOMCTBAa aidkuHOB). OkwuciIeHHe alkuHOB. Peakius
3enunckoro. [I[puMeHeHne alleTUICHOBBIX yIiieBOA0poaA0B. [lonuBuHMIaNETAT.

Hony4yenue ankuHoB. [loyueHne anernieHa NUpoOIM30M METaHa U
KapOUAHBIM METOOM.

HHemoncmpauuu

Mopaenu MoJIEKyJIbl aleTUIICHA U IPYTUX AJTKWHOB.

[Tomyyenue anetusnaeHa U3 KapOUaa KajabIvs, 03HAKOMJICHHE C (PU3UIECKUMU U
XUMHUYECKMMH CBOMCTBAMM AallETUJICEHA: PACTBOPUMOCTBIO B BOJE, TOPEHHUEM,
B3aUMOJICHCTBUEM C OpPOMHOM BOJOW, PacTBOPOM IE€pPMaHraHatra Kajus, COJISIMU
menu (1) u cepebpa.

Jlabopamopnuwiii onvim

N3roroBnenne MoAenen MOJIEKYJ AIKHHOB, UX U30MEPOB.

1.5. Apomamuueckue y2nee00opoowt

I'omosroruyeckuii psajx apeHoB. beH3011 Kak IPEACTAaBUTENb apeHOB. PazButue
npeacTaBieHuiocTpoeHnnOen3oa. CoBpeMeHHBIETPEICTaBICHUSI00IEKTPOHHOMU
IPOCTPaHCTBEHHOMCTpOeHnnOeH301a.O0pa3oBaHMeapOMaTUYECKONTT-
cucteMbl.l'omonoru 6eH3051a, UX HOMEHKJIATypa, obmas gopmyna. Homenknarypa
JUISL AM3aMEeLIEHHBIX MPOU3BOAHBIX O€H3051a: opmo-, Mema-, napa-pacrioiiokKeHne
3amectuTenel. Guznyeckue CBOKMCTBA APEHOB.

XuMuyeckue cBoicTBa apeHoB. Ilpumepsl peakiuii 3JIEKTPOPUIBLHOTO
3aMEIlEeHMs: TaJOreHHpPOBAaHUA, alKwiMpoBaHus (karamuzatopsl Dpunens—
Kpadrca), wutpoBanms, cynbpupoBanus. Peakium  rumpupoBaHus U
IPUCOEIMHEHHUSI XJIopa K 0eH301y. OcOOeHHOCTH XMMUYECKHX CBOMCTB IOMOJIOTOB
6ensona. BzanMHoe BiIMsIHME aTOMOB Ha IMpUMeEpEe TOMOJOroBapeHoB. OpueHTanus
B peakuusix anekTpoduiibHoro 3amemnienus. Opuentantsl | u Il pona.

IIpumeHeHuennoayyeHueapeHoB. [ IpupoIHbIENCTOYHUKMAPOMATUYECKUX YTT
€BOJIOPOJIOB. ApoMaTH3alius ajJKaHOB U ITUKIIOAIKAaHOB. AJIKIJIMpOBaHUE OeH30JIa.

Hemoncmpayuu



[IlapocTepkHeBble 1 00BEMHBIE MOJEIN MOJIEKYJ O€H305la U €r0 TOMOJIOTOB.
Pa3nenenue cmecu 6eH30/1— BOIa C TOMOIIBIO IETUTEIIbHON BOPOHKH.

PactBopsioiascnocoOHOCTbOEH30a(IKCTPAKIUAOPTaHUYECKUXUHEOPTaHUYeC
KX
BEIIECTBOCH30JI0MU3BOTHOTOPACTBOPAN0/1a,KpacuTeNel ;pacCTBOPEHIUEBOCH30JI€ BEII]
€CTB, TPYAHOPACTBOPUMBIX B BOJI€ (Cepbl, OEH30MHON KUCIOTHI).

["'openue Gen3omna.

OTtHouienne 0eH30J1a K OpOMHOM BOJIe, PAaCTBOP yliepMaHTaHATa KaJlvsl.
[Tonyuenue HUTpOOEH3OMA.

O3nakomiieHHE ¢ (PU3NYECKUMU CBOMCTBAMU apOMATUUYECKUX YTII€BOJIOPOJIOB
c ucrnonb3oBaHueM pactBoputreis «ConbBeHT». M3roroBieHne M MCHOIB30BaHUE
mpocTeiiero npudopa ajst Xxpomarorpaduu.

[TonyuennebeH3onaaekapOOKCHIMpPOBaHNEMOeH30MHOMKUCIOTHL [ losyueHnen
paccioeHue 3MyJibcu 0eH3oda ¢ Boaou. OTHolIeHne OeH3oja K OpOMHOM BOJE U
pacTBOpy NepMaHTraHaTa Kajwusl.

1.6. Ilpupoonvie ucmouHuKu y2neeo00pooos

Hedgtb. Haxoxnenwe B mpupoae, cocTtaB © (U3MYECKHE CBOMCTBA
He(dTu. TormmBHO-
sHepreTnyeckoesHaueHneneGptu. I Ipompimnennasmnepepadborkaned . Pekrudukanu
S
He(TH,0CHOBHBIC(PpAKITUUEEPA3ICICHIS , MXUCIIONb30Banne. BropuunasmepepadoTk
a
He(drenpoaykroB.PekTudukanusamazyranpuyMeHblIeHHOM/ 1aBiIeHUd. KpeKuHrHe T
enpoaykToB.PasznmmunbsieBuabikpekunTa,padoTeiB.I". [1lyxoBa. U3omepuzanusankano
B.

AnKuMpoBaHUEHENPEACTbHBIXYTIIEBOI0pOA0B. PudopmuarHedrenpoaykroB. Kadec
TBO aBTOMOOUJILHOTO TomMBa. OKTaHOBOE YHMCIIO.

IIpupoansiii 1 monyTHLIN HepTAHOU ra3pl. CpaBHEHHE COCTaBa MPUPOTHOTO
Y IIOIIyTHOT'O Ta30B, UX IIPAKTUYECKOE UCIIOJIb30BAHUE.

KamMeHHbIi yrosb. OCHOBHBIE HAIIPABIICHUS UCIIOIb30BaHUS KAMEHHOIO YTJIS.
KokcoBanne KaMEHHOro yris, BaXKHEWIIME MPOAYKTBI 3TOr0 MPOILECCa: KOKC,
KAMEHHOYTOJIbHAsE CMOJa, HaJ cMoibHas Boja. CoeauHEHHs, BBIICISEMbIE U3
KAMEHHOYTOJIBHOM CMOJIBL. [IpOayKThI, mOJIydaeMble U3 HaJl CMOJIBHOW BOJIBI.

DKOJI0rM4eCKHEeaceKThLA00bIUH, 1EPePa0OTKUUHCIIONbB30BAHUATOPIOUUX UCKOIT
AEMBIX.

HHemoncmpauuu



Komnexkuus «IIpupoHapie HCTOUHUKHN YTIEBOJ0POI0BY. CpaBHEHHE TIPOIIECCOB
ropenus HeTu u pupoHOTOo Ta3a. OO6pazoBaHue HEDTAHOMN TIICHKH Ha
MTOBEPXHOCTH BOJIBI.

Karanutnuecknii KpekuHT mapadunaa (M KepOCHHA).

Jlabopamopnuie onvimol

Omnpenenenre HaTMYKS HEMPEICTbHBIX YTIIEBOJOPOAOB B OCH3WHE U KEPOCHHE.
PactBopuMOCTh pa3nuuHbIX HEPTENpOayKTOB (OEH3WHA, KEPOCHHA, IU3EIHLHOTO
TOIJIMBA, Ba3elnHa, napaduHa) Apyr B Apyre.

1.7. T'uopokcunvHble coeOuHeHus

Ctpoenue u kiaaccupukanusa cnuproB. Knaccudukamus cnupToB MO THUILY
YTJIEBOIOPOJHOTOPAANKAIIA, YUCITYTUAPOKCHIIBHBIXTPYIIIIATHITY aTOMAYTJIEPOIA, CBSI3
AHHOTOC THMAPOKCHJIBHON TPYIIION. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE
TUAPOKCUIIbHOM Tpynnbl. BiusiHue cTpoeHus cnupToB HA UX (U3HYECKHE CBOICTBA.
MexmonekyisspHass BOJOpPOJIHAsi CBsA3b. ['OmMoOJOrMUecKHil psAx  NPEAEIbHBIX
OJIHOATOMHBIX CcHUpTOB. M3oMepuss M HOMEHKIATypa ajKaHOJOB, HX oOuas
dbopmyia.

XHMHUYeCKHECBOICTBAAJIKAHO0I0B. PeakInOHHAsSCITIOCOOHOCTRITPEICITBHBIX O]
HOATOMHBIX CIHUPTOB. CpaBHEHHUE KHUCIOTHO-OCHOBHBIX CBOWMCTB OPraHWYECKHUX M
HEOPraHWYEeCKUX COEAMHEHMM, coaepxkamux OH-rpynmy: KHCIIOT, OCHOBaHHWU,
aMm(doTepHbIX coenMHEHUW (BOABI, CHOUPTOB). Peakiuu, MNOATBEPKIAIOIINE
KUCJIOTHBIE CBOMCTBAa CIHUPTOB. Peakinuy 3aMelieHus TUAPOKCWIBHOW TI'PYIIIBL
MexxMouneKysipHasi IeruIpaTalys CliupToB, YCIOBHs 00pa30BaHMs MPOCTHIX F(UPOB.

CnoxHble 3(UpPBl HEOPraHMYECKUX ¢ OPraHUYECKUX KHUCJIOT, peaKiuu
srepudukanuu. OKUCICHUE U OKUCIUTEILHOE IETUAPUPOBAHNE CITUPTOB.

Cnoco0b1 moJsrydyenuss cnMprtoB. ['mapomusranoren ankaHoB. ['maparamus
aJIKEHOB, YCIJIOBUS €€ MpoBeIeHNs. BoccTaHOBIeHNE KapOOHUIIBHBIX COSAMHEHHIA.

OTtaesibHBbIC NPEICTABUTENH AJKAHOJ0B. METaHOJ, €ro NpOMBIIUIEHHOE
NIOJIyYEHHE M TPUMEHEHME B NPOMBIIUIEHHOCTUH. buonormyeckoe nencTBue
metaHoia.  Crneuuduueckue  cmocoObl  MOJYYEHHS  ATHIOBOIO  CIHpTA.
duznonornueckoe AeUCTBUE dTaHOIIA.

MHoroaroMHbie ciMpThl. M30Mepuss 1 HOMEHKIIaTypa NMPeACTABUTENEH IBYX-
U TPEXaTOMHBIX CHUPTOB. OCOOEHHOCTH XHMHYECKHX CBOMCTB MHOTOATOMHBIX
COUPTOB, HWX KadyeCTBEHHOe oOOHapyxeHue. OTHenbHbIE MPEICTABUTEIN:
ATUJICHTIUKOJIb, TJTUIEPHUH, CTIOCOOBI UX MOTYUYEHUsI, TPAKTUIECKOE TPUMEHEHHE.

DeHoJ1.DeKTPOHHOCUIIPOCTPAHCTBEHHOECTpOeHU e eHoIa. B3anMHoeBIusiHNE
apOMaTUYECKOTO KOJIbLA U THAPOKCUIIBHOW TPYIIIIHI.



XumuueckuecBoiicTBadeHosakakpyHKIUIeroXUMHIECKOrocTpoeHus. bpomupo
BaHue(eHoa(KaueCTBEHHASIPEAKITH ), HITPOBAHUE(IMTUKPUHOBASKHUCIIOTA,E€CBOMCTB
au npuMeHeHue).O0pa3zoBaHie OKpAIIEHHBIX KOMILJIEKCOB cUOHOM Fe3* IIpumenenue
¢enona. [lonyyenne peHona B mpOMBIIITIEHHOCTH.

HHemoncmpauyuu

Monenu MosIeKyJ1 CHUPTOB U (PEHOJIOB.

PacTBOpHMOCTh B BOJIE€ QJKAHOJIOB, ATUJIEHTIMKOJNA, TJIHMLEPUHA, (eHoa.
CpaBHEHHME CKOPOCTH B3aMMOJCHCTBUS HATPUS C STAHOJIOM, MPONAHOJIOM-2,2-
METHJITPOIIAHOIOM-2, TIIMLEPUHOM.

[Tomyyenue 6pomdTaHa U3 ATaHOJIA.

Britecuenue enosna u3 heHonsTa HaTpUs yroJbHON KUCITOTOM.

Peakrmus denona ¢ popmanbaeruaom.

KauecTBennbie peakuuu Ha (HEeHOM.

3aBUCHUMOCTH PAaCTBOPUMOCTH (DEHOJIA B BOJIE OT TEMIEPATYPBHIL.

BzaumoseiictBue deHosa ¢ pacTBOPOM IIECIOYH.

Pacno3naBanue pactBopoB (heHoJiATa HaTpusi U KapOoHaTa HaTpus (6apOoTax
BBIIBIXaEMOT0 BO3/TyXa MJIM JIEUCTBUE CUIIbHON KUCIIOTHI).

Pacnio3HaBanue BOJAHBIX pacTBOPOB (PE€HOJIA U TIIMLIEPUHA.

Jlabopamopnsie onvimul

PexTudukaius cmecu 3TaHON — BOJIA.

OOHapy»xeHue BO/Ibl B a3€0TPOITHOM CMECH BOABI U ATHIJIOBOTO CIIUPTA.

Ilpakmuueckue 3anamus

N3yueHue pacTBOPUMMOCTH CIIMPTOB B BOJIE.

OkucrieHue CupTOB Pa3IMYHOIO CTPOEHUSI XPOMOBOM CMECHIO.

[Tonyyenue nuatunoBoro >¢upa. [lonyyenue rmunepara Meau.

1.8. Anvoecuowvt u kemonwt

I'omosorudeckue psiabl AJIbJAErdA0B U KeTOHOB. [ToHITHE 0 KapOOHMIBHBIX
COCAMHEHUSIX. JIEKTPOHHOE CTPOCHUE KapOOHWUIBHOM rpymnnbl. WM3omepus u
HOMEHKJIaTypa ajbJeTHAOB M KeTOHOB. du3nueckue CBOHCTBA KapOOHMIBHBIX
COCIMHCHUMU.

XHMHYeCKHe CBONCTBA aJIbJAernjoB H KeTOHOB. PeakimonHass cnocOOHOCTH
KapOOHUJILHBIX COCTUHEHHMM. Peaknuu OKHUCICHHS allbJIeTU0B, Ka4eCTBEHHBIC
peakiMyu Ha albJACTHAHYIO0 Tpynmy. Peakiuu noJMKOHAEHCAUU: OOpa3oBaHUE
dbeHomohopMaTbACTHIAHBIX CMOJ.

IlpumMeHeHHe W TMOJydYeHHe KApPOOHWIbHBLIX coeauHeHui. [IpumeHeHue
ANBJICTUIOB U KETOHOB B OBITY U MPOMBINIICHHOCTH. AJBAECTUIAB M KETOHBI B



npupoae (3pupnsie macia, pepomonsl). [lonydenne kKapOOHUIIBHBIX COEIUHEHUN
OKHCJIEHUEM CIIMPTOB, THJApATalyeldl aJIKHUHOB, OKHCIEHHEM YTJEBOAOPOJIOB.
OTtnenbHbIE TPEACTABUTENN albJACTUI0B U KETOHOB, crenuduueckre crnocoObl UX
IIOJIyYEHHS U CBOMCTBA.

Hemoncmpauyuu

[MapocTepkHeBble U OOBEMHBIE MOJIEIH MOJIEKYJl albJETUAOB U KETOHOB.
[TonyuyeHue yKCYyCHOrO aipJE€rujia, OKHCIEHHE 3TaHOJA XPOMOBOM CMECHIO.
KadecTBenHble peakliuy Ha ajabAeTUIHYIO TPYIITY.

Jlabopamopnwie onvimul

OxucieHue 3TaHojIa B 3TaHallb PACKaJICHHON MEIHOMN MPOBOJIOKOM.

[Tomryuenue dpeHoTOPOPMANIBACTHIHOTO MOTUMEPA.

Pacno3znaBanue pacTBopa alieToHa u (popMalivHa.

Ilpaxmuueckue 3anamusn

N3yuyeHne BOCCTAHOBHUTENIBHBIX CBOMCTB ajlbJETHUO0B: PEAKIUS «CEPEOPSIHOIO
3epKaja», BoccTaHoBieHHe rugpokcuaa Meau(Il).

BzaumoneiictBue Gpopmanbaeruaa ¢ rTuAPOCYIbLGUTOM HATPHUSL.

1.9. Kapoonoswie kucnomol u ux npouszeoonsie

I'omosnoruveckuii psix npeaeabHbIX 0OJHOOCHOBHBIX KAPOOHOBBIX KHMCJIOT.
[TousiTue o0 KapOOHOBBIX KHUCIOTaX U UX KiIacCUpUKALMs. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCWIIBHOW Tpynmbl. [ OMOJOTHYECKUN P
npeeIbHbIX OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, KX HOMEHKJIATypa U U30MEpHsL.
MexMOeKyIsipHbIE BOJOPOIHBIC CBSI3W KApOOKCUIIBHBIX TPYIIN, MX BIUSHHUE Ha
dusnyecKue CBOMCTBA KapOOHOBBIX KUCIIOT.

XuMHn4yecKkue CBOMCTBA KAPOOHOBBIX KHMCJIOT. Peakunu, WIIOCTPUPYIOLINE
KHCJIOTHBbIE CBOMCTBAa MU UX CPABHEHHE CO CBOMCTBAMHU HEOPTraHUYECKUX KHUCIIOT.
OO6pazoBaHue (QPyHKIMOHAIBHBIX MPOU3BOAHBIX KAapOOHOBBIX KHUCJIOT. Peakiuu
srepudukanmu. AHTUAPUIBI KAPOOHOBBIX KUCIIOT, UX MOJYyUYEHUE U TPUMEHECHHUE.

Cnoco0bI nmostyuyennsi KapoOOHOBBIX KHCJI0T. OTaebHbIE NPEACTABUTEN U
ux 3Hadenue. OOIKE CcMOCOOBI TMOJYYEHUS: OKHUCJICHUE aJKAaHOB, AaJKEHOB,
NEPBUYHBIX CIHUPTOB, aJbJACTUIIOB. BaxkHeimme mnpencraBuTeNn KapOOHOBBIX
KHUCJIOT, UX OMOJIOTHYECKasi PoJib, CieIU(DUUECKHE CIIOCOOBI TOJIyYeHHUs, CBOMCTBA U
IIPUMEHECHUE YPABBUHOW, YKCYCHOM, NaJbMUTUHOBOM U CTEAPUHOBOW; aKPUJIOBOU U
METaKPHUJIOBOM; OJICMHOBOM, JMHOJICBOM M JMHOJICHOBOM; IIaBEJICBOM; OCH30MHOMU
KHUCJIOT.

Caoxubie 3¢upnl. CrpoeHHe U HOMEHKIATypa CIOXHBIX 3(UpOB,
MEXKJIacCOBasi M30MEpHUsi ¢ KapOOHOBBIMU KucIoTaMu. CrnocoObl TOJy4YeHUs
CIOXHBIX 3PupoB. OOpaTUMOCTh peakiuu dTepuduKranuu u (HaKTOPhI, BIUSIONINE



Ha  CMEIIEHHE  pPaBHOBECHUS. O6pazoBanue CIOXHBIX  MOJUI(PUPOB.
[Monmmatunentepedranar. JlapcaH Kak MPEACTaBUTENb CHHTETHYECKHUX BOJIOKOH.
XUMUYECKHE CBONCTBA U MPUMEHEHHUE CII0XKHBIX d(PUPOB.

Kupbl. Kuper kak crnoxasie 3¢upbl TiminepuHa. KapOoHOBBIE KHCIIOTHI,
BXOJSIIME B COCTAB JKUPOB. 3aBUCUMOCTh KOHCHCTEHIIMM >KHPOB OT UX COCTaBa.
XUMHUUYECKHE  CBOMCTBA  KUPOB: THUAPOJIM3, OMBUIEHHWE, THUIPUPOBAHUE.
buonoruueckast posib JKUPOB, MX UCHOIB30BAHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

Comm kapOoHoBBIX KHMCJI0T. Mpbuta. CrocoObl  TMOTYyYEeHUsS  COJICH:
B3aMMOJICUCTBUE KapOOHOBBIX KHCIOT C METaJUIaMH, OCHOBHBIM M OKCHJIAMH,
OCHOBAHUSIMHU, COJISIMHU; IIEJIOYHOM THAPOJIU3 CIOXKHBIX 3(upoB. Xumuueckue
CBOICTBa COJICH KapOOHOBBIX KHCJIOT: TUAPOJIN3, PEAKIIMA HOHHOTO oOMeHa. Mkbuia,
CyIIHOCTh  Molomiero jeictBusi. OTHoOIIEHHWE MbUIAa K  JKECTKOW  BOJIE.
Cunrernueckue wmomwmue cpeactBa—CMC(neTeprenTsl),ux NTPEeUMyILIECTBA U
HEJIOCTATKH.

HHemoncmpayuu

3HAKOMCTBO C (PM3MYECKHUMU CBOMCTBAMHU BAKHEUIINX KAPOOHOBBIX KHCIIOT.
Bo3sronka 0eH30MHON KHCIIOTHI.

OTHOILIIEHUE PA3JIMYHBIX KAPOOHOBBIX KUCJIOT K BOJIE.

CpaBHenue pH BOJIHBIX PacCTBOPOB YKCYCHOM U COJISHOW KUCJIOT OJIMHAKOBOM
MOJISIPHOCTH.

[TonydeHnue NpUATHO MAXHYIIETO CIOXKHOI0 dPupa.

OTHOLIEHUE CIMBOYHOIO, MOJCOJIHEYHOT0, MAIMHHOIO MAcel U MaprapuHa K
OpOMHOM BOJI€ U pacTBOPY NEpMaHraHaTa Kajusl.

Jlabopamopnsie onvimul

BzaumoperncTBre pacTBOpa YKCYCHOM KHCIJIOTBI C MarHMEM, OKCUIOM IMHKA,
rugapokcuoM xenesa (I11), pactBopom kapOoHaTa KaJidsi U cTeapaTa KaJusl.

O3HakomIIeHHE ¢ 00pa3IiaMu CIOKHBIX 3(PUPOB.

OTHOILIEHUE CIOKHBIX 3(PUPOB K BOJE U OPTaHUUECKUM BEIIECTBAM.
BriBeieHne >KupHOTo MsTHA C IOMOIIIBIO CI0XKHOTO ddupa.

PacTBOpUMOCTB KUPOB B BOJE U OPraHUYECKUX PACTBOPUTEIAX.

CpaBHEeHHE MOIOIIHUX CBOMCTB X035 cTBeHHOTO MblJ1Ia U CMC B 5KeCTKOM BOJIE.

Ilpakmuueckue 3anamus

PacTBOprMOCTh pa3zinuHbIX KapOOHOBBIX KHUCJIOT B Boje. B3aumojeictBue
YKCYCHOM KHCJIOTHI ¢ MeTayuiaMu. [lomydenue wm3oaMuiioBoro sdupa yKCyCHOMU
KHUCJIOTHI.

CpaBHEHUE CTENEHUW HEHACBIIMIEHHOCTH TBEPJOTO U KHUJIKOTO >KUPOB.
Owmbuienne xkupa. [lonydenue Mblia U U3yd4eHHE €ro CBOMCTB: NMEHOOOpa30BaHUA,
PEAKIMIUMOHHOTO 0OMEHA, TUAPOIIN3a, BBICICHUS CBOOOTHBIX JKUPHBIX KUCIIOT.



1.10. Yzneeoow

Ilousitue 006 yraeBoaax. Kriaccudukanus yriaeBogoB. MoHo-, 1u- U
NoJIMCaxapyuibl, MPEACTABUTENIN KaXKIOM TIPyIIbl YIJeBOAOB. buonormyeckas poiib
YIJIEBOJOB, X 3HAYECHUE B )KU3HU YEJIOBEKA U OOLIECTBA.

Monocaxapuabl. CTpoeHHeHnONTHYECKAaIn30MeprusIMOHOocaxapu1oB. Ixknaccu
(uKaMATOYNCITyaTOMOBYTJIEPOIAUIIPU POIeKapOOHMIIbHOUTpYIITBL. DopmybiDui
epau Xeyopca g M300pakeHHs MOJEKyJl MoHocaxapuaoB. OTHeceHue
MoHOcaxapuaoB Kk D-u L-psay. Baxunelimme npencraButesm MOHO3.

['moko3a, cTpoeHue ee MOJIEKYJbl W (PU3WYECKHE CBOWCTBA. TayToMepus.
XUMHYECKUE CBOMCTBA TITIOKO3BI: PEAKIIUMH 10 aNIbJETUIHOMN IpyIIie («cepeOpsHOTO
3epKajia», OKUCJIEHHE a30THOM KHUCIIOTOH, ruapupoBaHue).Peakuuy TiOKO3bl Kak
MHOT'OAaTOMHOTO CIIUPTA: B3aUMOJAEHCTBHE TIIIOKO3bI ¢ TuapokcuaoMm meau(ll)mpu
KOMHATHOM TeMIlepaType W HarpeBaHUM. PaznuuHble TUnbl OpoxeHus: (COUpTOBOE,
MOJIOUHOKHCHIOE). ['moko3a B mnpupoje. buonormyeckas posib U IPUMEHEHHE
IJIFOKO3bl. PPYyKTO3a KaKk M30MEp IIOKO3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIBl W
XUMUUYECKUX CBOMCTB TIIIOKO3bI M (PpykTo3bl. DpyKTo3a B HpUPOJIE U €€
OMOJIOTUYECKAS POJIb.

[Tento3pl. Pubo3za u pe3okcupubo3a Kak MPEACTABUTENM  aJbJONEHTO3.
CrpoeHnue MoJIeKyI.

Hucaxapuabl. Crpoenue gucaxapujioB. Crnoco0 COUYJEHEHHUs IUKJIOB.
BoccranaBnuBaroniue W HE BOCCTAHABIMBAIOLIME CBOMCTBA JUCAXapUIOB Kak
CIEACTBUE COWICHEHUs1 LUKIa. CTpoeHME M XUMHUYECKHE CBOMICTBAa Caxapo3bl.
TexHoIOrn4eckne OCHOBBI ITPOM3BOJCTBA caxapo3bl. Jlakro3a M Manpro3a Kak
MU30MEPBI Caxapo3bl.

MMosmcaxapuabl. OOmiee crpoeHue mnoiucaxapunoB. CTpOEHUE MOJEKYJIbI
KpaxMajla, aMwiIo3a W aMWJIONEKTHMH. (PU3MYeCKHe CBOMCTBA Kpaxmanua, €ro
HAXOXKJEHUE B MPUpPOJIe U Onosioruueckas posb. [nkoreH. XuMu4eckue cBOMCTBA
kpaxMana. CTpoeHHe DJJIEMEHTapHOTO 3BEHA ILEJUIIONO03bl. BrnusHue crpoeHus
MOJINMEPHOU 11eny Ha (PU3NYECKHEe U XUMUYECKHE CBOMCTBA IEIJTI0N03bL. [ uaponus
LEJUII0JIO3bl,  O0pa3oBaHUE  CIOXKHBIX  3(QUPOB C  HEOPraHUYECKUMH U
opranuyeckumu kuciotamu. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: AllETATHOM
miesike, BUCKo3e. HaxokneHue B mpupojae M OHOJOTHYECKass POJb LEJUTHOIO3bI.
CpaBHEHHE CBOWCTB KPaXMaJla U LIEJITIOJIO3BI.

HHemoncmpauyuu

OO6pasupl yIriIeBOJI0B U U3ACIUMN U3 HUX.



[TonyueHne caxapaTta KaJbLMS U BBIIEICHHE Caxapo3bl U3 pacTBOpa caxapara
Kanblus. B3anMoeiicTBre TIIIOKO3bI ¢ (PyKCHHCEPHUCTOM KUCIIOTOM.

OtHolleHue pacTBOpoB caxapo3bl u ManbTo3blk CU (OH)zipunarpeBanuy.
O3HakomiieHHEe ¢ (PU3NYECKUMH CBOMCTBAMM Kpaxmalia U HEJUTFOJIO3bI.

HaGyxanue memmono3sl M Kpaxmana B Boje. [lomydeHue TpuHHMTpaTa
LEJUTFOJIO3BI.

Kosnekuus BOJIOKOH.

Jlabopamopnwie onvimaol

O3nakomiieHue ¢ (PU3NIECKUMH CBOWCTBAMU TJIFOKO3bI (allT€YHas! yIIaKOBKa,
TaOJICTKHN).

KucnotHslii ruiposns caxapossl.

3HAKOMCTBO C 00pa3liaMH MOJIMCAXapUIOB.

OOHapyxeHue Kpaxmaia ¢ IOMOUIbI0 KAaUYeCTBEHHON peakuuu B Mene, Xjieoe,
HOTypTe, Maprapuie, MaKapOHHBIX U3JEIUAX, KpyIax.

Ilpakmuueckue 3anamus

Peakiust «cepeOpsHOro 3epkajia» TIIIOKO3bl. B3auMopaeicTBUE TIIIOKO3BI C
ruapokcusiom meau (II) mpu paznuusbx Temmneparypax.

JlelicTBue aMMHaYHOTO PacTBOpa OKCUa cepedpa Ha caxaposy.

OOHapy>xeHue JTaKTo3bl B MOJIOKe. J[eiicTBHe o1a Ha Kpaxmall.

1.11. Amunst, amunoxuciomot, 6eaKu

Kanaccupukanuss n mzomepusi amuuoB. [lonsitue 06 amuuax. [lepBuunsie,
BTOPUYHBIE M TpeTWuHble amuHbl. Kilaccudpukanus aMHHOB TI0  THITY
YIJIEBOJOPOJHOTO pajvKaia U YUCIy aMUHOTPYIN B MoOJjeKkyle. ['omonornyeckue
PAIBI TPEACHBbHBIX adu(aTHIeCKUX W apOMaTHYCCKHX aMHHOB, H30MEpUS H
HOMEHKJIATypa.

XuMH4YecKre CBOMCTBA aMUHOB. AMHUHBI KaK OPraHUYECKUE OCHOBAHMS, UX
CpaBHEHHME C AaMMHUAKOM U JPYTMMH HEOPraHWUYECKUMHU OCHOBaHUAMHU. CpaBHEHHE
XUMHUUYECKUX CBOMCTB anu@aTUYECKUX M apoMaTUUYeCKUX aMuHOB. OOpa3zoBaHue
aMHI0B. AHWIMHOBBIE KpacuTenau. IloHsTHE O CHHTETUYECKUX BOJIOKHAX.
ITonmmamMuasl ¥ TIOTMAMHUIHBIC CHHTETHUECKHE BOJIOKHA.

IIpumeHenue u nosyuyeHue aMmuHoB. [Tonyyenne amunoB. PaGotst H. H.
3uHHUHA.

AMUHOKHCHOTHI. [loHsTHe 00 aMuHOKHUCIOTax, HMX Kiaccupukanus u
CTpPOCHHE. Ontuueckas U30Mepus 0-aMHUHOKMCIIOT. Homenxkiatypa
aMUHOKHUCIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKMCIIOT U €€
Nnpu4uHbl. bunonsapusie wuoHbL. Peakumu koHpeHcanuu. IlenTuaHas CBA3b.



CunTeTnyeckre BOJIOKHA: KampoH, ’HaHT. Knaccudukaimus BosiokoH. [lomyuenue
AMUHOKHUCIIOT, UX TIPUMEHEHHE U Onosiorndeckast (hyHKIIHSL.

Beaxku. benku kak TmpupojHble TmonuMepbl. I[lepBuuHas, BTOpUYHAs,
TpeTUYHAs M YETBEPTHYHAS CTPYKTYpbl OenkoB. OuOpMIUIIpHBIE U TIOOYISpPHBIC
Oenku. XHUMHYECKHE CBOMCTBa OEJIKOB: TOpPEHHUE, JeHaTypalus, TUIpOJIH3,
KaueCTBEHHbIE (IIBETHBIE)peakluu. buongornueckne GyHKIUU OEIKOB, MX 3HAUCHHUE.
benkn kak kommoHeHT mnumm. I[IpoGiema OETKOBOrO TOJMOMAHHWS W TYTH €€
pelIeHus.

HHemoncmpauuu

PuU3NYECKUECBONCTBAMETUIIAMUHA: AT PEraTHOECOCTOSIHUE, LIBET,3aI1aX,0THOIIIEH
ue Kk Bojie. ['opeHne metuinamuna.

B3auMopericTBre aHUIIMHA U METUJIAMUHA C BOJIOM U KUCIIOTaMH.

OxkpaimBaHye TKaHeH aHUJIMHOBBIMU KPACUTEIISIMHU.

Oo6nHapyxenue GyHKIMOHATBHBIX TPYTI B MOJICKYJIaX aMHUHOKHUCIIOT.

HenTpanusanus menouyn aMuHOKUCIOTOM.

Hevrpanu3anus KuciaoTsl aMMHOKHCIIOTOM.

PactBopenue u ocaxxaeHue OesKoB.

Jlabopamopnwie onvimul

W3roToBieHne mapocTepKHEBBIX U 00BEMHBIX MOJIEICH H30MEPHBIX AMHHOB.

PactBOopeHue OEIKOB B BOJIC U UX KOATYJISIITUS.

OOHapyxeHue 0eyika B KypUHOM SIALIE U MOJIOKE.

Ilpakmuueckue 3anamus

OO6pa3zoBanue cosiell aHwiIMHAa. bpoMupoBaHue aHWIMHA.

O6pazoBanue coseit riauiHa. [TooydeHne MeTHON COTM TIIUIIMHA.

Jenatypanus 6enka. [[BeTHbIe peakiiuu O€IKoB.

1.12. A30mcoodepscawue 2zemepoyuxnuueckue coeounenusn. Hyxneunoesvie
Kuciomul

HyxkJ/ienHoBble KHCJI0TBI. HyKIE€HMHOBBIE KHCIOTBI Kak MOPUPOIHBIC
nonuMepbl. Hykneorunbl, ux crtpoenue, npumepol. ATO u AJD, wux
B3aUMONPEBpAILICHUE U PoJib 3TOro mponecca B npupoxe. [lonarue JITHK u PHK.
Crpoenue JIHK, ee mepBuuyHas u BTOpUuYHAs CTpykTypa. Paborst ®.Kpuka u
J.Yorcona. KomiuieMeHTapHOCTh a30TUCThIX oOcHOBaHui. Pemmmkamua [IHK.
Oco6ennoctu crpoennst PHK. Tunsl PHK u ux 6uonornueckue ¢pynkuuu. [lonsarue
0 TPOMYHOM Koje (KoJ0He). bruocuHTe3 Oenka B )KUBOU KileTKe. | eHHas HHXXeHEepHs
u OuotexHosorusi. TpancreHHbie (OpMbl PACTEHUM U )KUBOTHBIX.

HHemoncmpauuu



Mogaenu MoJIeKy BAXKHEHIIINX T€TEPOLIUKIIOB.

Koiuteknus reTreponuKIMYecKux COeIMHEHU M.

JeiicTBue pacTBOpa MUPUAMHA HA UHIUKATOP.

B3auMmopericTBre nupuarHa ¢ COJISTHOM KUCIOTOM.

Mopens wmonekynsl JIHK, nemoHcTpanuss OpHHIMIIA KOMILUIEMEHTAPHOCTH
A30TUCTBIX OCHOBAHUM.

OO0pasIiel MPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (DOPM pACTEHUN U KUBOTHBIX.

JlekapcTBauIpenapaTsl, u3roTOBIEHHBIEMETOJaAMUT e HHOMUHKCHEPUMU OMOTEXH
OJIOTUH.

Jlabopamopnuwtii onvim

N3rotoBineHne OOBEMHBIX W IIAPOCTEPHKHEBBIX MOJENIEH  a30TUCTBIX
reTEePOLIUKIIOB.

1.13. Buoaozuuecku akmuenvle coOeOUHEeHUA

®epmenTnl. [lonsatne o depmeHTax Kak O OMOJOTMYECKHX KaTaau3aTopax
OenkoBoil mpupoAbl. OCOOEHHOCTHM CTPOCHHMSI W CBOWCTB B CpaBHEHUU C
HEeOpranndeckumu karanuzatopamu. Knaccudukanuus depmentoB. OcobeHHOCTH
CTPOCHUS M CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTh M d()PEKTHUBHOCTh. 3aBUCUMOCTD
aKTUBHOCTH ()epMEHTOB OT Temmeparypsl U pH cpenbl. 3HadueHwe (HepMEHTOB B
OMOJIOTUH Y IPUMEHEHUE B TTPOMBITINICHHOCTH.

Buramunbl. [lonstue o Buramumuax. Mx kimaccudpukanuss v oOO3HAYEHUE.
Hopma notpebnenus ButamuuoB. BomopacTtBopumbie (Ha mpumepe BuTamuHOB C,
rpynnel B u P) m xupo pacrBopumbie(Ha mnpumepe ButamuHoB A,D u E).A
BUTAMHUHO3bI, THIICPBUTAMUHO3BI ¥ THTIOBUTAMUHO3BI, UX TPO(HUIaKTHKA.

T'opmonbl. [loHsTHE 0 TOpMOHAX KaKk OWMOJOTMYECKHM AaKTHUBHBIX BEIIECTBAX,
BBITIOJIHSIOIIMX DHAOKPUHHYIO PETYISAIUI0 JKU3HEICATCILHOCTH OPTraHU3MOB.
Kiaccudukanus TOPMOHOB: CTEpPOHU/IBI, MTPOU3BOIHBIE AMUHOKHCJIOT,
NOJUNENTUIHBIE U OeNKOBble TOPMOHBL. OTAENbHBIE MPEACTABUTENM: CTPATUOI,
TE€CTOCTEPOH, UHCYJIMH, aJIPCHAIINH.

JlekapcTBa. [lonsTre 0 JekapcTBaX Kak XMMHUOTEPANIEBTUUECKHUX MperapaTax.
Kparkue ucropuyeckue CBEIECHUS O BO3HUKHOBEHWUW M PA3BUTUM XUMHOTCPAITHH.
['pynmer  nexapeTB: cyiabpamMuasl (CTPENTONHA), AHTUOMOTHKH (TICHUIIMIIINH),
QHTUNUPETUKU  (aCUpPHUH), aHaJbreTUKU(aHAJIBIMH). MeXxaHu3M  JeUCTBUS
HEKOTOPBIX JICKAPCTBEHHBIX TIPEMapaToOB, CTPOCHUE MOJIEKYJ, MPOrHO3MPOBAHHE
CBOMCTB Ha OCHOBE aHaJM3a XUMHUYECKOTO CTPOCHHUS. AHTUOMOTHKH, UX
KJaccu(UKaIUs MO CTPOSHHUIO, TUITY M CHEKTPY JelcTBHs. besomacHbie crocoObI
IPUMEHEHUS, JICKAPCTBEHHBIE (DOPMBI.



Hemoncmpayuu

CpaBuenue ckopoctu paznoxenuss H202 nmox neiictBuem QepmenTa karanasbl U
Heoprannyeckux karanuzaropon: KI, FeCls, MnO..

OO0pa3ibpl BATAMUHHBIX TIPENapaToB.

[TonuBUTaMUHBI.

Wnmoctpauun  ¢ororpaduii  KMBOTHBIX € pa3iMuHbIMH  (hopMaMu
ABUTaMHHO30B.

[Inakar ¢ u3o00pakeHUEM CTPYKTYpPHBIX (POpMyN 3CTpaanolia, TECTOCTEPOHaA,
anpeHanuHa. Bzaumoneiictsue aapenanuna ¢ pactsopom FeCls.

benkxoBas npupoaa nHcynuHa (1IBETHAs peakiys Ha OCNKH).

[TnakaTel WM KomorpamMMel ¢ (opMyJaMHd amuia Cyib()aHUIOBOW KHUCIOTHI,
TUTHAPOPOTUEBON W JIOXKHOM JUTHAPOPOINEBON KHUCIIOT, OCH3WIICHUITUILINHA,
TeTpauUKINHA, HedOoTaKCuMa, aClIupUHA.

Jlabopamopnsie onvimul

HcnbiTaHne pacTBOPUMOCTH aipEHAIMHA B BOJIE U COJISTHOM KUCIIOTE.

Obnapy>keHue acnupruHa B TOTOBOH JIEKApCTBEHHOM (opme.

Ilpakmuueckue 3anamus

OOHapyxeHue BUTaMUHa A B 1ojicoJiHeYHOM Maciie. OOHapyxkenune BuramuHa C
B si010uHOM coke. Ompeznenenue ButamMuHa D B ppiObeM Jkupe WM KypUHOM
HKEITKE.

JlelictBMe aMumiIO3bl CIIOHBI Ha Kpaxman. /[lelictBue nermaporeHassl Ha
METUJICHOBBIA CUHUM. J[eficTBHE KaTana3bl Ha IEPOKCU BOAOPOIA.

AHanu3 JIEKapCTBEHHBIX IPENAPATOB, MPOU3BOAHBIX CAJULMIOBOM KHCIOTBHI.
AHanu3 JeKapCTBEHHBIX MpenapaToB, IPOM3BOAHBIX #-aMUHO(EHOMA.

2. O0umasi ¥ HeOpraHuvecKasi XuMHUs

2.1. Xumusa — nayka o eewgecmeax

CocraB BemecTBa. Xumudeckue dJeMeHThl. CrocoObl CyIIECTBOBaHUS
XUMHUUYECKUX DJIEMEHTOB: aTOMBbI, MPOCThIE W CJIOXKHBIC BellecTBa. BerecTBa
INOCTOSIHHOI'O M IEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSHCTBA COCTAaBAa BEILIECTB.
BemectBa MoJIeKyIIpHOTO U HEMOJIEKYJIAPHOTO cTpoeHust. CriocoObl 0TOOpaKeHU S
MOJIEKYJI: MOJICKYJISIpHbIE W CTPYKTYpHbIE€ (OPMYIIBI; IIAPOCTEPKHEBBIE U
MmaciiTabubie mpoctpancTBeHHbie (CTioapTa—bpurieda) moienu MoyeKy.



N3mepenne BemecTBa. Macca aTOMOB U MOJIEKYJ1. ATOMHAs €JUHULIA MACCHI.
OTHOCUTENBHBIEATOMHAUMOJIEKYIISIpHasiMacchl. KonnuecTBoBeIeCTBAUE IMHUIIBIET
OM3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Uncino ABoraapo. Mossipaast Macca.

ArperaTtHble COCTOSIHMSI BellecTBa. TBepaoe (KpUCTAUIMYECKOE U
amop(HOE), KUAKOEe M Ta3000pa3HOE arperatHble COCTOSHMS BEIIECTBA. 3aKOH
ABoraipo W ero cieAcTBUs. MoJsApHbIH 00BEM BELIECTB B Tra3000pa3HOM
cocrosann. OOBEIUHEHHBIM Ta30BBIM 3aKOH W ypaBHeHHe MeHeneeBa—
Knaneiipona.

CMmecn BemrecTB. Pazmuunst MEXIy CMECSIMU U XUMUYECKUMHU COETUHEHUSMHU.
MaccoBas u 00beMHast 1011 KOMIIOHEHTOB CMECH.

Hemoncmpayuu

OnbIThI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MAaCChl BELIECTB.

HaGop Mozenelt aToMOB ¥ MOJIEKYI.

HexoTophle BeliecTBa KOJIUYECTBOM B 1 MOJIb.

Monens MossIpHOTO 00b€Ma ra3oB.

Ilpakmuueckue 3anamus

W3roroBnenne  Mojenel  MOJEKyJd  HEKOTOPhIX  OpPraHMYeCKUX U
HEOPTraHUYECKUX BEIIECTB.

OumncTKraBemecTBUIbTPOBAHUEMHTACTAIUISIITNEH. OUMCTKABEECTBIIEPEKPUCT
aJIM3aleH.

2.2. Cmpoenue amoma

ATOM — cJ10:KHas1 yacTuna. J{okazarenbCcTBa CIOXKHOCTU CTPOEHMSI aTOMa:
KaTOJHBIE U PEHTTEHOBCKUE JIyUH, (POTOIPPEKT, paJuOaKTUBHOCTD, ANEKTPOIIHU3.

[Tnanerapuasmonensatomald.Pesepdopaa. CtpoernearomanoH. bopy.CoBpemen
Hbl€ MPEJCTaBIECHUS O CTpoeHUuH aroma. KopnyckyJsipHO-BOJIHOBOW ayain3M
4acTUL MUKPOMUDA.

CoctraB aTtomHoro siapa. HykijoHbl: NpoTOHBI W HEWTpoHbl. M30TOmNBI U
HYKJIU]IBI.

Y CTONYMBOCTH SIEP.

DJIEeKTPOHHAA 000J104Ka aTOMOB. [loHATHE 00 3NEKTpOHHOW OpOUTamu U
2JEKTpOHHOM oOyrake. KBaHTOBBIE dMCHa: TIaBHOE, OpOMTanbHOE (MOO0YHOE),
MarHuTHOE U ciuHoBoe. PacnpeneneHue 3IeKTpOHOB M0 YHEPTETUYECKUM YPOBHSIM,
NOAYPOBHSIM U OpOUTAISIM B COOTBETCTBUM C NMPHUHLMIIOM HAaWUMEHbBIIEH SHEpPIrHH,
npuHinoM Ilaynu u npaBunom I'yHaa. DnekTpoHHblE KOH(Urypanuud aTOMOB
XUMUYECKUX IJIEMEHTOB.

BaneHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.



DeKTPOHHAs KJIacCU(PHUKAIUA XUMUYCCKUX IJICMEHTOB: S-, P-, d-, f-a/1eMeHThI.

HHemoncmpauuu

dotorpdexr.

Monenu opOutaneit pa3nuaHo POpPMBI.

Jlabopamopnutii onvim

HabnroaeHnecnekTpoBUCTy CKAHUIUTIOTJIONICHUSICOS TMHCHUMXUMU Y€ CKIX 3JIC
MEHTOB C ITOMOIIIBIO CIIEKTPOCKOTA.

2.3. Ilepuoouueckuii 3axkon u Ilepuoouueckasn cucmema Xumuueckux
anemenmoes /. U. Menoeneesa

OTkpbiTHE NEpPpHOAMYECKOr0 3akoHa. IIpeanochulku: HaKOIJIEHUE
(axToOJIOrMYEeCcKOro Marepuaina, padorsl npeamectseHHukoB (M.B. Jlebepeitnepa,
A.D. Illankyprtya, JIx. A. Heronenaca, JI. KO. Meiliepa), cbe3q XHUMHUKOB B
Kapncpys, nuunoctabie kauvectBa J[.MI. MenneneeBa. Ortkpeitue [.N.
MenneneeBnim [lepuonyeckoro 3aKoHa.

Ilepuoanuecknii 3aKOH M cTpoeHue aroma. I3otombsl. CoBpeMEeHHOE
MOHATUE XUMHYECKOTO 3JIeMEHTa. 3akoHOMepHOCTh [.Mozmu. CoBpeMmeHHas
dopmynupoBka Ilepuoanueckoro 3akona. Ilepmoamnueckass cuctema M CTpOEHUE
aroMa. PU3NUECKUN CMBICII TOPSIKOBOTO HOMEpPA AJIEMEHTOB, HOMEPOB TPYIIIbI U
nepuona. llepuoanyeckoe HW3MEHEHHE CBOWCTB JJIEMEHTOB: paavyca aToMa;
SHEPrUM  MOHM3ALMM;  DJEKTPOOTPULIATEIHHOCTH.  [IpUUMHBI  W3MEHEHUS
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOWCTB 3JIEMEHTOB B Ipynmnax U nepuojiax, B
TOM 4uciie OoyblMX M cBepxOonbmux. 3HaueHue llepmoamueckoro 3akoHa u
[Iepuoauueckoi cucteMbl XxuMuueckux anemMeHToB .M. Menaeneesa s pa3Butus
HayKH{ ¥ IOHUMaHUSI XUMUYECKOM KapTUHBI MUPA.

Hemoncmpayuu

Pazmuunbie BapuanTbl Tabmuiel [lepmomnueckold CHUCTEMBI XUMHUYECKUX
aneMeHTOB /1. 1. MeHnpaeneena.

OOpasipl MPOCTHIX BEUIECTB OKCUAOB U rUAPOKCcHI0B nemeHToB Il nepuona.

Jlabopamopubwtit onvim

CpaBHeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHUJOB U THIIPOKCHI0B AeMeHTOB |
IIEPUOJA.

2.4. Cmpoenue seujecmesa

ITonsiTHe 0 XHUMHYECKOM CBSI3M. THIBI XMMHUYSCKHUX CBI3CH: KOBaJCHTHAd,
MOHHAasl, METAJUIMYECKAs U BOJOPOAHAS.



KoBajienTHast xuMu4yeckasi cBsi3b. /[Ba MexaHu3Ma 00pa30BaHUs ATOU CBSI3U:
OOMEHHBIH W JTOHOPHO-AaKIENTOPHBIA. OCHOBHBIE MapaMeTphbl TOTO THUIIA CBS3U:
JUIMHA, TPOYHOCTb, YIrOJI CBSI3U WJIM BaJE€HTHBIM yroia. OCHOBHBIE CBOMCTBA
KOBAJICHTHOM  CBSI3U:  HACBIIEHHOCTb, MOJSAPU3YEMOCTb WU  IPOYHOCTb.
DNEeKTPOOTPUIIATETBHOCTh M KJIaCCU(UKAIMS KOBAJIEHTHBIX CBS3€H MO ATOMY
MPU3HAKY: MOJISIPHASA W HEMOJSpPHAs KOBAJICHTHBIE CBA3U. [lOJMAPHOCTH CBSI3U H
MOJIAPHOCTh MOJIEKYyJbl. Crmoco0 TepeKphIBaHUS dSJICKTPOHHBIX OpOUTalIe u
KiaccuuKanusg KOBAJICHTHBIX CBA3€d IO OSTOMY TMPU3HAKY: G- U T-CBS3H.
KpaTtHOCTh KOBaJNeHTHBIX CBsi3ell W KiacCHU(UKAIMS WX TMOITOMY NPH3HAKY:
OJIMHAPHBIE, JBOWHBIE, TPOMHBIC, TIOJYTOPHbIE. THIIBI KPUCTATUIMYECKUX PELIETOK Y
BEILIECTB C 3THUM THUIIOM CBS3U: aTOMHBIE U MOJIEKYJsipHble. DU3nueckne CBOMCTBA
BEILIECTB C ITUMH KPUCTAUIMYECKUMU PEIUIETKAMMU.

HNonnasi xumuveckas cBsaA3b. KpallHuil ciiydail KOBAJEHTHOM NOJIAPHOU
cBsi3u. Mexanu3M o0pa3oBaHUsl MOHHOU CBA3U. IOHHBIE KPUCTAINTIMYECKHUE PEIIETKU
Y CBOMCTBA BEILIECTB C TAKUMU KPUCTAIIIAMU.

MeTtajsinuyeckass XuMH4YecKass cBfA3b. OcOOBII THII XHMHUYECKOH CBS3H,
CYLIECTBYIOIIMM B METAJJIaX W CIUIaBaxX. Ee oTiuuus U CXOACTBO ¢ KOBAJIEHTHOU U
MOHHOW  cBa3amu.  CBoOHCTBA  METAUIMYECKOW  CBA3UM.  MeTaUIMYEeCKHe
KPHUCTAJUIMYECKUE PEIIETKA U CBOKMCTBA BEUIECTB C TAKUMH KPUCTAJIIAMMU.

Bogopoanasi xumuueckasi cBsizb. MexaHusm o0pa3oBaHusi Takoi cBsizu. Ee
KJaccu(UKaus: MEXKMOJEKYJsipHas U BHYTPUMOJEKYJISIpHAS BOJAOPOAHBIE CBSI3H.
MonekyisipHble KPUCTAUIMYECKUE PEIIETKU JJIsi 3TOro Tuma cBs3u. Duznyeckue
CBOMCTBA BEIIECTB C BOJOPOJHON CBs3bIO. buonornueckas poiab BOJOPOIHBIX
CBSI3€H B OpraHU3AINK CTPYKTYpP OMOTIOIUMEPOB.

EnvHas nprupona XMMHYECKUX CBSI3€U: HAIMYME PA3JIUYHBIX TUIIOB CBS3EU B
OJIHOM BEUIIECTBE, NEPEXO] OJHOTO THUMA CBSI3U B APYTOU U T. II.

KommuekcooopazoBanue. IloHsATHE O  KOMIUIEKCHBIX  COEAMHEHUSAX.
Koopaunannonnoe unciio koMmiuiekcooOpazoBatensi. BHyTpeHHsIsl U BHEIIHSIs cepa
KOMIUIEKCOB. HoMeHKnaTypa KOMIUIEKCHBIX cOeAMHEeHUI. X 3HaueHue.

Hemoncmpayuu

Mogenu MoJIeKy Pa3InYHON apXUTEKTYPBL.

Mogenu u3 BO3AYLIHBIX IIAPOB IPOCTPAHCTBEHHOI'O PACIIONIOXKEHUS Sp-, SP?-,
Sp3- TMOPUAHBIX OpOUTAIIEH.

Mogenu KpUCTAUIMYECKUX PELWIETOK pPa3IMYHOro tuna. Monaenu MOJeKyll
JIHK u Genka.

Jlabopamopnwie onvimul

B3anMopeiicTBE MHOTOATOMHBIX CHUPTOB CPEIUMHTOBOM JKUIKOCTHIO.



KauecTBeHHbBIE pEAKIIMN HA NOHBI Fe2* uFe3*,

2.5. Ionumepoi

Heoprannuyeckue mosumepsl. IlonumMepsl — NpocThie BeELIECTBA C aTOMHOU
KPUCTAUIMYECKON PEIIETKONW: aJJIOTPOIHbIE BHIOW3MEHEHHS yriepoja (aimas,
rpadut, KapOuH, QyJUiepeH, B3aUMOCBS3b THOPUAM3ALMH OpOUTAJeH y aTroMOB
yTIiepoJia C MPOCTPAHCTBEHHBIM CTPOCHUEM AJUIOTPOMHBIX MOAUDUKAIIHI); CeTICH U
TEJUTyp LIENOYeYyHOro cTpoeHus. llonumepbi—ciiokKHbIE BeElIeCTBA C AaTOMHOM
KPUCTALTMYECKOM PEIIEeTKOM: KBapll, KpeMHE3eM (JIMOKCUJIHbIE COEIMHEHUS
KpEeMHHS ), KOPYH/I(OKCH/T aTFOMUHMS) U aTFOMOCUJIMKAThI (ITOJIEBBIC IIMAThI, CIIO/A,
KaonuH). MuHepansl ¥ TOpHble mNopoasl. Cepa miactuueckas. MuHepaibHOE
BOJIOKHO—AcOEeCT. 3HA4YeHHE HEOPraHWYEeCKUX MPUPOJHBIX  MOJIMMEPOB B
dbopMUpPOBAHUU OJHON U3 FEOJIOTMUECKUX 000J104eK 3eMIU —IUTOC(EPHI.

Oprannuyeckne moaumepbl. CrnocoObl WX  MOJYyYEHUS:  peEaKIuu
NOJIMMEPU3AIMU M peakuu NoJuKoHAeHcauun. CTPYKTypbl MOJUMEPOB:
JIMHEWHbIC, PA3BETBIICHHBIC U MPOCTPAHCTBEHHBIC. CTPYKTYPUPOBAHUE MOJUMEPOB:
BYJIKAaHU3AIMSI KayYyKOB, 1yOJjeHuEe OCIKOB, OTBEPKICHHUE MOJUKOH ICHCAI[MOHHBIX
MOJIMMEPOB.

Knaccudukanus nonumepoB Mo pa3InyHbIM PU3HAKAM.

HHemoncmpauyuu

Komnneknuu mimactMacc, KaydyyKOB, BOJIOKOH, MUHEPAJIOB U TOPHBIX IOPO/I.
MuHepanbHOE BOJIOKHO — aCOECT — U U3JIETIHS U3 HETO.

Monenu monekyn 6enkos, JIHK, PHK.

Jlabopamopnvie onvimaol

O3zHakomiieHHe C 00pasllamMH IJIacTMacc, BOJIOKOH, KaydyyKOB, MHHEpAJOB U
TOPHBIX TIOPOJI.

[IpoBepka miIacTMacc Ha DJJIEKTPUYECKYIHO MPOBOJUMOCTb, TOPIOYECTD,
OTHOLIEHHE K pacTBOpPaM KUCIIOT, EJI0YEN U OKUCIUTEIICH.

CpaBHeHHE CBOMCTB TEPMOPEAKTUBHBIX U TEPMOILIACTUYHBIX TJIaCTMACC.

[TonmyyeHnne HUTENU U3 KAllpOHOBOW WJIM JIABCAHOBOM CMOJIBL.

OOGHapy>xeHue XJIopa B MOJTMBUHUIXJIOPHU/IC.

2.6. /ucnepcuwie cucmemol

Ilonsitne o mmucmepcHbIx cucremax. Knaccuukanus JUCIIEPCHBIX CHCTEM B
3aBUCUMOCTH OTarperarHoro COCTOSIHUS AUCIEPCUOHHOM Cpeabl M JIHUCIEPCHOU
(a3bl, a Takke Mo pazmepy ux yactuil. ['pybo aucrnepcHble CUCTEMBI: SIMYJIbCUU U



CYCIEH3HUHU. ToHKOIUCIIEPCHBIE ~ CHUCTEMBI: KOJUIOMJAHBIC(30JIUUTENN) U
UCTUHHBIE(MOJIEKYJISIPHBIC, MOJEKYISIPHO-UOHHBIE UM HOHHBIE). Dddext Tunmans.
Koarynsauus B komionaHbix pactBopax. CHHEpE3UC B TelisX.

3HavyeHHe JUCHEPCHBIX CHCTEM B JKHUBOWl M HEXKUBOH IMpupoae u
NPAKTHYECKOH KM3HU YeJOBeKa. DMYJIbCUU U CYCIIEH3UH B CTPOUTEILCTBE,
OUIIEBOM M MEAMIMHCKOM MpPOMBIIIEHHOCTH, KOCMEeTHKe. buonoruueckue,
MEAUIMHCKAE U TEXHOJIOTMYECKHE 30JU. 3HAYEHHE Irejiell B OpraHu3aluy KUBOU
maTepuu. buonormyeckue, mnuILEBbIE, MEIULIHUHCKUE, KOCMETHYECKHE Tellu.
Cunepe3uc kak (akTop, ONPENeNSIONIMi CPOK TOJHOCTH MPOAYKLUHUHM HAa OCHOBE
renieii. CBepThIBaHME KPOBH KaK OMOJIOTMUECKUI CHHEPE3UC, €r0 3HaYCHUE.

Hemoncmpayuu

Buapl qucnepcHbIX CUCTEM U UX XapaKTEPHbIE TPU3HAKHU.

[IpoxoskieHne Jiydya cBeTa yepe3 KOJJIOUIHbIE U UCTUHHBIE pacTBOPHI (3P deKT
Tunnans).

Jlabopamopnvie onvimol

[Tomydenue cycreH3uu cepbl U KaHU(OIH.

[TonyyeHue sMyIbCUU PACTUTEIBHOIO Macia U OeH30J1a.

[Tonyuyenue 3055 kpaxmana. [lomydenue 3055 cepbl U3 THOCYIb(aTa HATPUSL.

2.7. Xumuueckue peaxyuu

Kinaccudukanusi XuMU4eCKUX peaKIMii B OPraHu4ecKOd U HEOPraHUu4ecKou
xumun. [lonstre o xumuueckod peakuuu. Peakiuu, uaymme 0e3 W3MEHEHUS
KAueCTBEHHOI0 COCTaBa BEIIECTB: AJUIOTPONM3aLUs W H30oMepusanus. Peakuuu,
UAYIIHE C U3MEHEHUEM COCTaBa BELIECTB: MO YHCIY U XapaKTepy pearupyromux 1
00pa3yromuxcsi BEIIEeCTB (Pa3oKEeHUs, COCIUHEHMs, 3aMElIeHUs, OOMeHa);no
U3MEHEHUIO CTENEHEN OKHUCIIEHUS! 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
U HEOKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH); MO TEIIOBOMYI(PPEeKTYy(IK30-
UDIHJIOTEpMUYECKHE);TT0¢aze(TOMO-UTETEPOTrCHHBIE );[IOHAMNPABICHUIO (0OOpaTUMBbIE U
HEeoOpaTUMbIE€); 1O  MCIHOJB30BAHUIO  Karanu3aropa (KaTAIUTUYECKHE U
HEKATaJTUTUYECKHE); 10 MEXAHU3MY (paJNKaJIbHbIEC, MOJIEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH mNpoTekaHHsi XMMHYECKUX Ppeaknuid. BHyTpeHHsst sHEprus,
sHTAMbNMA. TernoBoi 3h(eKkT XuMUIeckux peakiwid. TepMOXUMUYECKUEe ypaBHEHUSI.
CrangapTHas SHTAIBIMS peakiuil U odpa3zoBanus BemiecTB. 3akoH [.M.I'ecca u ero
CJIEZICTBUSA. DHTPOIIHSL.

Ckopocts xumu4uecknx peakumii. [lonsitue o ckopoctu peakuuii. CKOpoCcTh
TOMO- U TETEPOTEHHON pEeaKUU. DHEPTUsI AKTUBALUU.



@DaKTOphI, BIHUSIOLIME HAa CKOpPOCTb XMMHUYECKOW peakuuu. IIpupoma
pearupyromux BemecTB. Temmeparypa (3akoH Bant—Iodda). Konmenrtparms.
Karanuzatopsl u KaTanms: roMO- U T€TePOreHHbIA, X MeXxaHU3Mbl. DEPMEHTHI, UX
CPaBHEHHUE C HEOPTaHWYECKUMH KaTaIM3aTOPaMU. 3aBUCUMOCTb CKOPOCTH PEaKIIHii
OT OBEPXHOCTH CONPUKOCHOBEHHUS PEAruPYIOLINX BEIIECTB.

OO0paTtuMOCThL XMMHYECKHUX peaknuil. XuMu4ieckoe pasHoBecue. [lonsarue o
XUMUYECKOM  paBHOBeCHHM. PaBHOBECHbIE  KOHUEHTpauuu. JIMHAMHUYHOCTH
XUMHAUYECKOTO paBHOBecHs. DakTopsl, BIWSIONIME HA CMELICHHE PABHOBECHSA:
KOHIIEHTpalus, faBieHue, temneparypa (nmpunuui Jle [latense).

HHemoncmpayuu

[TpeBpamienne kpacHoro ocdopa B Oernblii; KUCIOPOAA B O30H.

Monenu 6ytana u u3o0yTaHa.

[Tonmy4yeHnne kKucIopoaa u3 NEPOKCHIAa BOJIOPOAA U BOJABL; IETUAPATALMS 3TaHOJIA.

[lenouka npeBpamennii P — P20s — HsPOs; cBoiicTBa yKCYCHOW KHCIOTBI;
peakuuu, uayume ¢ oOpa3oBaHMEM OCajiKa, ra3a W BOJIbI; CBOMCTBAa METAJLJIOB,
OKHCJIEHUE JIBJETUA B KUCIIOTY U CIIUPTA B AJIbJICTHI.

Peakuun ropeHus; peakuuu HHAOTEPMHYECKHE Ha MpPUMEpPE peakluu
paznokeHuss  (3TaHoOJa, KAJMHHOM  CENUTpbl, OuXpomaTa aMMOHHUS) U
AK30TEPMUUYECKHE Ha MPUMEPE peakiuil coeauHeHus: (oOeciBeynBaHne OPOMHOM
BOJIbl M PAaCTBOpA MEpMaHTraHaTa Kajiisi STUJICHOM, TallleHUe U3BECTH U JIp.).

B3anmonenicTBue IMHKA ¢ paCTBOPAMHU COJITHOM M CEPHOM KMCIIOT IIPH Pa3HBIX
TEMIIEPATYpPax, Pa3HbIX KOHIIEHTPAIUAX COJISHON KUCIIOTBI, Pa30KEHUE MEPOKCUIA
KHCIIOpoJa ¢ moMolbio okcuaa Mapranna (IV), katanasel cbIporo Msica U CbIporo
KapTodes.

B3aumojeiicTBue 1MHKA Pa3iuyHON MOBEPXHOCTU(IIOPOIIKA, MBUIH, TPAHYJI)C
KHUCJIOTOM.

Mopenb «KUIISIIETo CIOS.

CwMmemnienre paBHoBecus B cucreme: Fe 3+ + 3 CNS — «—— Fe(CNS)3;
OMBLICHUE KUPOB, peakiuu  dTepuduKanuu. 3aBUCUMOCTh  CTEIECHU
ANEKTPOTUTUYECKOMN TUCCOIMALUN YKCYCHOM KUCIOTHI OT pa30aBieHusl.

CpaBHenue cBoiictB 0,1H pacTBOpoB cepHOW U CEPHUCTOM KHCIOT;
MYpPaBbUHOM U YKCYCHOM KHCIIOT; THAPOKCUAOB JINTHS, HATPUS U KaJHs.

Jlabopamopnwie onvimul

[Tonydyenne Kuciopojga pa3jloKeHUEM IEpOKCHIa BoJaopoda M (Win)
IIEpMaHraHara Kajusl.

Peakrmuu, naymue ¢ 00pa3oBaHrEeM 0Ca/IKa, Ta3a WM BOIBI I OPTAaHHYECKUX
Y HEOPTaHUYECKUX KHUCIOT.



2.8. Pacmeopul

IlonsiTie o0 pacrBopax. DHU3NKO-XUMUYECKAs] TMPUPOJA pPACTBOPEHUS U
pacTBOpoB. B3ammoaencTBue pacTBOPUTENST U PACTBOPEHHOIO  BELIECTBA.
PactBopumocTh BemiecTB. CriocoObl BhIpaKEHUSI KOHIIEHTPAIIMUA PACTBOPOB: MaccoBast
J0JIsl PACTBOPEHHOTO BellecTBA (ITPOIIEHTHAs ), MOJISIpHASI.

Teopusi JJIEKTPOJUTHUYECKON JUCCOUMAUMM. MexaHu3sM JUCCOLMAldU
BEILIECTB C Pa3JIMYHBIMU THUMAMHU XUMHUUYECKHX CBsI3€i. BKilal pycCKHX Y4YEHBIX B
pa3BUTHE TIPEACTABICHUM OO0 AIEKTPOIUTHYECKON aucconuanuu. OCHOBHBIC
MOJI0KEHUS TEOpUH AIEKTPOIUTHYECKOU JIACCOLUALIH. CreneHb
ANEKTPOJIUTUYECKON Juccoranun U (paxTtopbl ee 3aBUCUMOCTU. CHIIBHBIE U
CpPEAHUE AIEKTPOJIUTHIL

Juccoumnanms Boasl. Bogoponssiii mokasarens. Cpena BOAHBIX paCTBOPOB
3JIEKTPOJIUTOB.

Peakniuu oOMeHa B BOJHBIX PACTBOPAX JICKTPOJIUTOB.

I'uaposan3 kak odOMeHHbI mpouecc. HeoOpaTtuMelii rTuApOIN3 OpraHuYeCKUX
Y HEOPraHUYECKUX COCJAMHEHUN U €r0 3HAYCHHE B MPAKTUUYECKOW ACSITEIbHOCTH
YEJI0BEKA.

OOpatumbiii  rugaponu3 conedt. CrymenuaTsiii rumpponus. I[IpakTudeckoe
MPUMEHEHUE TUAPOIIN3A.

['mpponus  opranmveckux  BemiecTB  (OETKOB,  JKHUPOB,  YIJIEBOJIOB,
nouHykiaeoTua0B, AT®D) m ero Ouogoruueckoe W MPAKTUUYECKOE 3HAYCHUE.
OwMbuteHue )XUpOoB. Peakius srepudukammm.

Hemoncmpayuu

CpaBHEHHUE AIIEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMeElIeHUE
PaBHOBECHUSI TMCCOITUAITUH CITA0BIX KUCIIOT.

NuankaTopsl 1 UI3MEHEHHUE UX OKPACKU B Pa3HbIX cpenax. CEepHOKUCIBIN U
(dbepMEeHTaTUBHBIN THIPOJIN3 YTIIEBOIOB.

['uponu3 kapOOHATOB, CYJb()ATOB U CUITMKATOB LIEJIOYHBIX METAIIIOB;
autparoB cBuHIa (1) vou 1uHKa, XJI0pHIa aMMOHHSL.

Jlabopamopubwtit onvim

XapakTep IUCCOLUAIMU PA3TUYHBIX THAPOKCUIOB.

Ilpaxkmuueckoe 3anamue

[IpuroroBneHne pacCTBOPOB PA3IUYHBIX BUJOB KOHLIEHTPALIUH.

2.9. OKuCJzumeJleO-eoccmaHoeumeJlebtepeakuuu. Sﬂekmpoxumuuecmte
npoueccol



OKHCIUTEIBbHO-BOCCTAHOBUTE/IbHbIE peakuur. (CTEneHb  OKUCIICHHUS.
BoccranoButenu u okuciautenud. OKUCIEHHE UM BOCCTaHOBJIEHHE. BakHeilue
OKHMCJIUTEJIM W BOCCTAaHOBHUTENIU. BOCCTaHOBUTENBHBIE CBOWMCTBA METALIOB —
NpOCThIX  BemecTB.  OKUCIUTEIbHBIC W  BOCCTAaHOBHUTEJIBHBIE  CBOMCTBA
HEMETAJJIOB—IIPOCTBIX  BEHIECTB. BOCCTaHOBUTENbHBIE CBOWCTBA  BEIIECTB,
00pa30BaHHBIX 3JIEMEHTAaMU B HH3IIEH (OTPULIATEIBLHON)CTEIEHU OKHUCIICHUS.
OxucnuTenbHble CBOWMCTBA BEIIECTB, OOPa30BaHHBIX JJIEMEHTAaMU B BBICIICH
(TOJIOKUTEILHOM )CTENIEHN OKHUCIICHUA. OKHUCIUTEIbHBIE W BOCCTAHOBHUTEIBHBIC
CBOMCTBA BEIIECTB, OOpa30BaHHBIX 3JIECMEHTAMHU B IIPOMEKYTOUYHBIX CTEIICHSIX
OKHCJICHUSI.

Knaccupukanusi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. Peakiun
MEXAaTOMHOIO M MEXKMOJICKYJAPHOTO  OKHUCJICHUA-BOCCTAHOBJICHUS. Peakiuun
BHYTPUMOJIEKYJISIPHOTO OKHCJICHUSI-BOCCTAHOBJICHUs. Peakiuum caMOOKHCIEHUs -
CaMOBOCCTAHOBJIEHUS (AUCTPOTOPIIMOHUPOBAHUS).

Metonbpl  COCTaBJI€HUSI  yPaBHEHUW  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakumii. MeTon anekTpoHHOroodananca. BnusiHuecpeIbIHanpoTeKaH uEOKUCIUTENbHO-
BOCCTAHOBUTEJIBLHBIX MPOIIECCOB.

XuMuYecKkre HCTOYHUKHN TOKA. DJIEKTPOJHBIE MOTEHIUABI. Psii cTaHgapTHBIX
AJICKTPOJIHBIX MOTEHIUAIOB (IJEKTPOXUMHUUYECKUM PSSl HANPSHKEHUH METaJIoB).
lanpBaHMuYecKkWe  BJIEMEHThI M NOpUHIUNBI  uX  paboTel.  CocTaBiieHHE
rajbBaHUYECKUX 3JIeMeHTOB. O0pa3oBaHue rajJbBAaHUYECKUX Map MPU XUMHUUYECKUX
npoueccax. ['aJlbBaHMYECKUE JJIEMEHThI, TMPUMEHSIEMbIE B >KM3HHU: CBHUHIIOBAs
AKKyMYJISITOpHas OaTapesi, HUKeJIb-KaIMUEBbIE OaTapeu, TOITUBHBIC JIEMEHTHI.

DJIeKTPOJIM3 PACILUIAaBOB M BOJAHBIX PAacTBOPOB 3J1eKTPOJUTOB. [Ipoiiecchl,
MPOUCXOSAIIME HA KaTOJCUAHOJIC. YPABHEHHUS DJIIEKTPOXMMHUUECKUX IPOIECCOB.
DNEKTPOJIN3 BOAHBIX PACTBOPOB C MHEPTHBIMU 3JIEKTPOJAMU. DIEKTPOIU3 BOTHBIX
pacTBOPOB C  pAaCTBOPUMBIMH  dJIEKTpojamu. IIpakTudyeckoe mNpuUMEHEHUE
3JIEKTPOJIN3A.

Hemoncmpayuu

BoccraHoBienre nuxpomara Kajiusi HUHKOM.

Boccranosnenue okcuna meau (1) yrinem u Bogopoiom.

BoccraHoBienue nuxpoMara Kajiusi STUIIOBBIM CIIUPTOM.

OKHCIUTENIBHBIC CBOMCTBA a30THOM KHUCJIOTHI.

OKucIuTeNbHBIE CBOMCTBA AUXpOMATa KaJusl.

["anpbBaHMYECKHE PTIEMEHTHI U OaTaperKu.

DnekTposu3 pactopa xmopugaa meau (11).

Jlabopamopnwie onvimoul



B3auMozenicTBre METaUIOB ¢ HEMETAJNIAaMH, 4 TaK)X€ C pacTBOPAaMU COJIEU U
pacTBOpaMHU KHUCJIOT.

B3auMopelicTBre CepHOI U a30THOM KUCJIOT C Me1bt0. OKUCIUTEIbHbBIC
CBOMCTBA MEpPMAaHraHaTa KAJIUS B Pa3JIMYHBIX CPEIAX.

2.10. Knaccugpuxauus eewgecmes. Ilpocmeule eeuiecmea

Kaaccupukanmsas Heopranuveckux BemecTB. [Ipocteie M ClOXKHBIE
BemiectBa.  Oxcuapl, uUX  Kjaccuukauuss.  ['mapokcuasl  (OCHOBaHUS,
KHCJIOPOJICOJICpKAIUE KHUCTOThI, amdoTepHble THAPOKCUAbI). Kuciaorsl, ux
kinaccuukanus. OcHoBanusa, ux kinaccupukauus. Coam cpeaHue, KUCIbIE,
OCHOBHBIE U KOMIIJIEKCHBIE.

Mertansl. [lonoxenne MeTamioB B NEPUOJINYECKON CUCTEME U OCOOEHHOCTHU
CTpO€HHsI X aroMoB. IIpocTele BemecTBa — MeETaUIbl: CTPOEHUE KPUCTALUIOB U
MeTajlInyecKasi Xumudeckas cBsizb. OO1muMe pu3nueckue CBONCTBA METAIIOB U UX
BOCCTAHOBUTEJIBHBIE CBOMCTBA: B3aUMOJIEUCTBUE C HEMETaUIAMH (KUCIOPOJIOM,
rajioreHaMu, Cepoi, a30TOM, BOJOPOJOM),BOJION, KUCIOTaMH, pacTBOpaMHu COJIEH,
OpraHMYEeCKUMH  BEIIECTBAMHM  (COMpPTAaMH, TaJlOr€H alKaHaMmH, (EeHoJIoM,
KHCI0TaMu ), 1enodyamu. OKCHAbl U TUAPOKCU]IBI METAJIOB. 3aBUCUMOCTh CBOMCTB
ATUX COEAMHEHHI OT CTENEHEW OKHUCIEHHS METAJJIOB. 3HAYeHUE METaUIOB B
IPUPOJE U )KU3HU OPraHU3MOB.

Koppo3us  merauioB. Ilonsitue  koppo3un.  XuMudeckas  KOPpO3HsL.
OnekrpoxuMudeckast Kopposus. CriocoObl 3aIMThl METAIOB OT KOPPO3HH.

OO0mue cmoco0bI MOTy4eHUs1 MeTAJIOB .MeTamibl B ipupozae. Meramnyprus
U €€ BHJAbL: NUPO-,THAPO-U AJIEKTPOMETAJUTYPIusl. OJIEKTPOJIM3 pACILUIABOB U
PacTBOPOB COEMHEHUI METAJNIOB U €r0 IPAKTUYECKOE 3HAYEHUE.

Hememannwvt. Ilonoxenue HemerauioB B Ilepuogmueckoir cucreme,
O0COOEHHOCTH CTPOEHUS UX AaTOMOB. DJIEKTPOOTPULIATEIBHOCTb.

bnaroponnbie ra3pl. DIEKTPOHHOE CTPOCHHME AaTOMOB OJaropofHBIX Ta3oB U
O0COOEHHOCTH X XMMUYECKUX U (PU3NYECKUX CBONCTB.

Hemeramnsl — npocteie BemiecTBa. VX aTOMHOE M MOJIEKYJISIPHOE CTPOEHHUE
ux. Amnorponus. XMMHUYECKUE CBOMCTBA HEMETAUIOB. OKUCIUTENBHBIE CBOMCTBA:
B3aUMOJIEUCTBUE C METaUIAMH, BOJOPOJAOM, MEHEE AIIEKTPOOTPULIATEIbHBIMU
HEMETAJJIAMH, HEKOTOPBIMU CJIO’KHBIMH BEILIECTBaMU. BOCCTaHOBUTENBHBIE CBOWCTBA
HEMETAUIOB B peakuusix C (TOPOM, KHUCIOPOJIOM, CIOXKHBIMH BEIIECTBAMH —
OKHUCIIUTENSIMU (a30THON U CEPHOU KUCIIOTAaMU U JIp.).

Hemoncmpayuu



Komnekmuss «Knaccudukanus HEOpraHUYECKUX BEIIECTB» U 00pasiibl
MPEJICTABUTEIIEN KIACCOB.

Komnexkuuss  «Knaccudukanuss opraHuuecKux  BEIIECTB» W 00paslibl
MIPEJICTABUTENIEN KIIACCOB.

Mopenu KpucTaIM4eCcKuX pPEeleTOK METAILIIOB.

Komnekuus MetamioB ¢ pa3HbIMU (PU3UYECKUMU CBOMCTBAMM.

B3aumoseiicTBue IUTHSI, HATPUS, MarHUS U KeJjie3a ¢ KUCIOPOJOM; IIETOUYHBIX
METaJJIOB C BOJIOM, ciupTaMu, (PEeHOJIOM; IIMHKA C pacTBOPaMU COJISHOM U CEpHOM
KHCJIOT, HAaTpUsl C CEpOH; aJIOMUHHS C HOAOM; JKeje3a C PacTBOPOM METHOIO
KyIopoca; aJllOMUHUS C pACTBOPOM E€JKOI0 HATPA.

OKcubl U TUIPOKCUIBI XPOMA.

Koppo3ust MeTaiioB B 3aBUCUMOCTH OT YCJIOBHUU.

3amura METaIOB OT KOPPO3UHU: 00pa3iibl «HEPKABEEK, 3AIIUTHBIX
nokpsIiTuil. Kosutekuus py;a.

DIIEKTPOJIN3 PACTBOPOB COJIEH.

Mopnenu KpucTaquIMuecKuX pemlieTok ojaa, anMasa, rpagura. AjmoTponus
dbocdopa, cepsl, KUCIOpOA.

B3auMmozeiicTBue BOAOpOAAa C KHUCIOPOJAOM; CYpbMbl C XJIOPDOM; HATpus C
1oaoM; XJiopa C pacTBOpOM OpoMuUJa Kajius; XJOPHOH U CEPOBOAOPOAHON BObI,
obecrBeurBaHUE OPOMHOM BOBI ATUIICHOM WJIH allETHJICHOM.

Jlabopamopnsie onvimul

O3HakomiieHHEe C oOpasllaMHu MPEICTABUTENEH KIIACCOB HEOPTraHUYECKHUX
BEILIECTB.

OznakomyieHHEe C OOpa3lamMu MpeACTaBUTENCH KIAcCOB OPTaHMYECKHX
BEILIECTB.

O3HaKOMJICHHE C KOJUICKIIUEH py.

[TonydeHnue KucIopoia v €ero CBOMCTBA.

[TonydeHnue BOIOpOAA U €r0 CBOKCTBA.

[Tonmy4yeHne niIacTUUECKOU Cepbl, XUMUYECKUE CBOMCTBA CEPBI.

B3anmoneiicTBuE METAILIOB C PACTBOPaMU KUCJOT U COJIEH.

CaoiicTBa yriisi: acCOpOLUOHHBIE, BOCCTAHOBUTENbHBIE.

B3anmoelicTBUE IMHKA WU ATIOMUHUS C PACTBOPAMU KUCJIOT U IIETIOYEH.

OkpaimvBaHue TUIAMEHM KAaTMOHAMHM IIEJOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJIJIOB.



2.11. Ocnognvie Knaccovl HeOP2AHUYECKUX U OP2AHUYECKUX COCOUHEHUL

Bomoponnbie  coegquHenusi  HemertasioB. [lomydyeHne  amMmmMuaka U
XJIOPOBOAOPO/Ia CUHTE30M M KOCBEHHO. du3nueckue cBorcTBa. OTHOILIEHHE K BOJIE:
KUCJIOTHO-OCHOBHBIE CBOWCTBA.

Oxkcuapl W aHTWAPHABI KAapOOHOBBLIX KHCIA0T. HeconeoOpasyrwomue u
cosieoOpasyromue okcujibl. Kuciornele okcuipl, ux cBoMcTBa. OCHOBHBIE OKCHJIBI,
uX cBOMcTBa. AM(DOTEpHBIE OKCHUJIbI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHJIOB
METAJJIOB OT CTEMEHU OKUCICHHUS. AHTUIPHUABl KapOOHOBBIX KHCIIOT KaK aHAJIOTH
KUCJIOTHBIX OKCHJIOB.

Kucnaorsl opranuyeckue W Heopranumyeckue. KuciaoTel B CBETE TEOpUU
BJIEKTPOJIUTUYECKON aucconuanvu. KUciaoTel B CBETE NMPOTOIUTHYECKONW TEOPHUH.
Knaccudukanuss opraHuyeckux M HEOpraHudeckux Kucior. OOimme cBoOMCTBa
KHUCJIOT: B3aUMOJICUCTBAE OPraHUYECKUX U HEOPraHMYECKUX KHUCIOT C METAJLIAMH,
OCHOBHBIMU M aM(OTEPHBIMU OKCHAAMHU M THUIPOKCUIAMHU, COJISIMU, O Opa3oBaHUE
CHOXHBIX 3(upoB. OCOOCHHOCTH CBONMCTB KOHIICHTPUPOBAHHOM CEPHOM M a30THOM
KHCJIOT.

OcHoBaHMSl OpraHu4YecKue U Heopranmveckue. OCHOBAHUS B CBETE TEOPUU
AIEKTPOIUTUYECKON auccounanu. OCHOBaHHS B CBETE MPOTOJIUTHYECKON TEOPHH.
Knaccudukamnuss opraHM4ecKMX M HEOPraHMYECKUX OCHOBAHUN. XHMHUYECKHUE
CBOMCTBa MIEJIOYEH W HEPACTBOPUMBIX OCHOBaHWU. CBOWCTBA OECKUCIOPOIHBIX
OCHOBAaHUI: aMMHaKa U1 aMMHOB. B3aMHO€ BIMSIHME aTOMOB B MOJIEKYJI€ aHUJIMHA.

AM@orepHble  OpraHM4YecKHe W  HEOPraHUYeCKHEe  COeJIMHEHMUS.
AM@oTepHble OCHOBaHHSI B CBETE€ MPOTOJUTUYECKONW Teopuu. AMDOTEpHOCTDH
OKCHUJOB M TUAPOKCHIOB MEPEXOJHBIX METAIJIOB: B3aUMOJICHCTBUE C KUCIOTAMU U
HIEJT0YaMHU.

Comm. Krnaccudukammss u Xxumuueckue cBoWcTBa cojieid. OcoOeHHOCTH
CBOWCTB COJIEW OPTaHUYECKUX U HEOPTAHUYECKUX KUCIIOT.

I'eHeTn4yeckasi CBA3b MEKAY KJIACCAMH OPraHMYECKHUX U HEOPTaHUYeCKUX
coefuHeHM. [loHsATHE O TEHETHYECKOW CBSA3M W TEHETHYECKUX pslIax B
HEOPraHUYECKOW W OpraHuyeckol Xumuu. ['eHeTudeckue psaabpl MmeTamia (Ha
npuMepe KalblMsl M Kejesa),HemeTaia (cepbl U KPEeMHHS),lIEPEXO0IHOTO
sneMeHTa(uuHKa).['eHeTnueckue psiibl U TEHETUYeCKash CBA3b B OpPraHUYECKOMl
XuMuH. ENUHCTBO MUpa BEILIECTB.

Hemoncmpayuu

Komiekium KUCIOTHBIX, OCHOBHBIX W aM(OTEPHBIX OKCHIIOB, JEMOHCTpAIUS
MX CBOWCTB.



B3auMopelicTBre KOHIEHTPUPOBAHHBIX a30THOM M CEPHOM KHUCIIOT, a TaKKe
pa30aBIEHHON a30THOM KUCIIOTHI C MEJIBIO.

Peaknust «cepeOpsiHOTO 3epKajiay i MypaBbUHON KUCIIOTHI.

B3aumoneiictBue pacTtBopa THAPOKCHAA HATPHUsl C KUCIOTHBIMHU OKCHUAAMU
(oxcumom docdopa (V)), amboTepHbIMU THAPOKCUAAMHU (THAPOKCUIOM ITUHKA).

B3auMogelicTBue aMMuaka € XJIOPOBOJOPOAOM M BOJAOW. AHAJOTHUYHO IS
METUJIaMHUHA.

B3aumoieiicTBie aMHMHOKHCIIOT C KUCIIOTaMH | IiesiouaMu. OCyIiecTBICHNE
11 (570]0:¢0)i (0):

Ca — Ca0O — Cas(PO4)2 — Ca(OH):
P — P205 — HsPO4
Cu — CuO — CuSOs — Cu(OH)2 —» CuO — Cu
C2:HsOH — C2Hs — C2H4Br2

Jlabopamopnvie onvimot
[Tomydenue u CBOWCTBA yTIACKUCIIOTO Ta3a.
CBolicTBa COJISTHOM, cepHOil (pa30aBIeHHOI) 1 YKCYCHOM KUCTIOT.

B3aumopeiictBue rugpokcuaa Hatpus ¢ coisMu (cynabdatom menu (II) u
XJIOPUJIOM aMMOHHS).

Pa3znoxxenue ruipokcuia MeIu.

[Tonyuenne u amdoTepHble CBOMCTBa TUApoKcuaa amtoMunus. llomydeHue
YKECTKOW BOJBI U U3YUECHUE €€ CBOMCTB.

YcTpaHeHre BpeMEHHON U IIOCTOSIHHOW JKECTKOCTH.

Ilpakmuueckue 3anamus

[Tonydenue XJIOpOBOJOPOAA M COJITHOW KHUCIJIOTHI, UX cBoicTBa. [lomydeHue
amMMuaKa, €ro CBOMCTBa.

2.12. Xumusn rnemenmoe

S-Onemenmol

Bomopoa. JIBOWCTBEHHOE MMOJIOKEHUE BOAOPOJA B MEPUOAUYECKON CUCTEME.
N3oronbr Bomopoma. Tspkenas Boaa. OKUCIUTENBHBIE W BOCCTAHOBUTEIBHBIC
CBOMCTBAa BOJIOPOJAA, €ro IMOJy4YEeHHE W NpuMeHeHue. Ponb BOAopoa B KMBOU U
HEXKHUBOW MPUPOJIE.

Bona. Ponb BoJbI Kak cpenooOpa3yroero BemecTBa KIeTKU. JKOJIOTHUECKUe
aCIIEKTHI BOIOIIOJIL30BaHMUS.



duemenThl IA-rpymmbl. [llenounbie Mertamibl. OOmas XapakTepucTuka
LIEJIOYHBIX METAUIOB HA OCHOBAaHMU IMOJOXeHHs B llepuogmueckoin cucreme
anementoB JI.M. MengeneeBa u crpoenust aromoB. Ilomyuenue, ¢usznueckue u
XMMHUYECKUE CBOMCTBA LIEJIOYHBIX METAUIOB. KaTHOHBI MIETOYHBIX METAJUIOB Kak
BaKHEHIIas XuMU4Yeckasi (popma MX CyHIECTBOBAHUS, PETYJISITUBHAS POJIb KATHOHOB
KaJIUsl U HaTpusl B JKUBOW KieTKe. [IpupoaHble COCNMHEHHSI HATPUS W Kallvs, UX
3Ha4YCHHE.

duiemenTshl IIA- rpymmbl. OOmas XapakTepuCTUKa IIETOYHO 3EMENIbHBIX
METAJUIOB M MarHusi Ha OCHOBAaHMM IOJOXeHus B llepmommueckon  cucreme
snemeHToB J[.MI. MenneneeBa u crpoeHusi aroMoB. Kanbluii, €ro mnoiyiydyeHue,
dusndeckue W XUMHYECKHE CBOWCTBA. BakHeWMe COCNWHEHUS KalbIHs, WX
3Ha4YeHUE U IpuMeHeHune. Kanpiuii B mpupo/ie, ero OMoaoruyeckas posb.

p-Onemenmeol

AnroMuHMH. XapakTepUCTUKA ANIOMUHUSA HA OCHOBAaHHM IIOJIOKEHUS B
[lepuonnueckont cucreme snementoB .M. MenaeneeBa W CTpoe€HUsS aroma.
[Tonyuenue, ¢Qusnyeckne W XUMUYECKHE CBOKMCTBA amoMHUHHS. Bakneimme
COCAMHEHUS AIFOMUHUS, WX CBOMCTBAa, 3HAaUeHUWE M mNpumeHeHue. lIpuponHsie
COEJIMHEHUSI ATFOMUHUSL.



Yraepoa u kpemuuii. O01Iast XapaKTePUCTUKA HA OCHOBAHUH UX MOJIOKEHUS B
[Tepuomnueckou cucreme [I.M. MenneneeBa u crpoenust aroma. [Ipocteie BeliecTna,
o0pa3oBaHHbIE ATUMH 3JieMeHTaMu. OKCUJbI U THAPOKCHUABI YIJIEpOoJa U KPEMHHUSI.
Baxwnelime conu yroiabHOM U KpeMHUEBOM KUCIOT. CHUIIMKATHAS TPOMBIIIJIEHHOCTD.

I'anorensr .O0MIas XapaKTEPUCTHKA FAJION€HOB HA OCHOBAaHUM UX MOJIOKEHHUS B
[lepnonnueckon cucreme snemeHtoB .M. MeHneneeBa W CTpOCHUS aTOMOB.
['anoreHbl—IpoOCTHIE  BEIIECTBA: CTPOEHHUE MOJIEKYJ, XUMHYECKHE CBOMCTBA,
MOJy4YeHUE W TNpPUMEHEHUE. BaXHeWIlne COEIMHEHHUs] TajJOre€HOB, MX CBOMCTBA,
3HAYEHUE U NIpUMEHEHUE. ['asioreHsl B pupojie. buosornueckas posib rajloreHoB.

Xaabkorenbl. OOmiasi XapakTepUCTUKA XaJIbKOI€HOB HA OCHOBAaHUU HUX
nojioxkeHust B Ilepuoanueckon cucreme snemeHToB . M. MenaeneeBa u CTpoeHus
aTOMOB. XaJbKOT€HbI—IIPOCThIE BeniecTa. Ajorponus. CTpOeHHE MOJIEKYJ
IJIOTPONHBIX MonuduUKauii 1 ux cBoiicTa. [lomyuenue u nmpuMeHeHue KUCIOpoaa
U cepbl. XaIbKOT€HbI B IPUPOE, UX OMOJOTUYECKAS POJIb.

dueMeHThl VA-rpynnbl. O01ias XapakTepucTUKa 3JEMEHTOB 3TOW Ipymibl Ha
OCHOBaHUU uX MojoxeHus B [lepuonnueckoit cucreme anemenToB .M. Menneneesa
U cTpoeHus aroMoB. CTpoeHHE MOJEKyJbl a30Ta W aJUIOTPOIHBIX MOAU(UKAIMI
dochopa, nx ¢uU3MUYECKHE W XUMHUYCCKHE CBOMCTBA. BoIOpoaHBIC COCIUHEHUS
aneMeHTOB VA-rpynmbl. Okcubl a3ota v ¢pocdopa, COOTBETCTBYIOIIME UM KUCIOTHI.
Commn »tux kuciaoT. CBOMCTBA KHUCIOPOJHBIX COEAMHEHMH a3zoTa U (ocdopa, ux
3Ha4Y€HUE U puMeHeHue. A30T u ¢pocdop B pupoje, uX Ouosoruueckas poib.

QuemenThl IVA-rpynnbl. O01ias xapakTepucTHKa 3JIEMEHTOB ATOW TPYIIIBI Ha
OCHOBAaHUHU UX MOnoxeHus B llepuoanueckon cucreme snementos .M. MenneneeBa
U CTPOEHHsS aTOMOB. Yriepoa u ero amnorpomnus. CBOWMCTBA aJUIOTPOIHBIX
MoauduKauuil yriepoga, UX 3HaUYeHHE W TNpuMeHeHue. OKCUAbl U TUIPOKCHJIbI
yriiepoga U KpPEeMHHs, UX XUMHYecKue cBoicTBa. CoiM yroJbHOM M KPEMHHEBBIX
KHUCJIOT, UX 3HaueHHe U mnpuMeHeHue. [IpupomooOpasyromas poisib yriepoaa s
YKABOM Y KPEMHHS ISl HE )KMBOM IIPUPOJBI.

d-Onemenmor

Ocobennoctu crpoerusi atromoB d-anmementoB (IB-VIIIB-rpynm). Mens, nuHK,
XpOM, KeJe30, MapraHell Kak MpOCThIe BEIIECTBA, UX (U3MUYECKHE U XUMHUYECKUE
cBorcTBa. HaxokneHue STUX METAUIOB B MNPUPOJE, MX IOIYYEHHUE U 3HAYCHHE.
CoenuneHust d-3JIEMEHTOB C PAa3IMUHBIMK CTCTICHSIMH OKUCIICHHS. XapaKTep OKCHJIOB
Y TUJIPOKCUOB 3TUX JIEMEHTOB B 3aBUCMMOCTH OT CTENEHHU OKUCIIEHUSI METAILIA.

HHemoncmpauuu

Komneknun mpocThIX BEHIECTB, OOpa30BaHHBIX AJIEMEHTaAMH  pa3IMYHBIX
3JIEKTPOHHBIX CEMEMCTB.

Kosutekunu MUHEPAIOB ¥ TOPHBIX MOPOJ.



[Tomyyenue amTOTPONMHBIX MOAM(PUKANMKA KHUCIOpoaa, cepbl, docdopa.
XUMHUYECKHE CBOMCTBAa BOAOPOJA, KHCIOPOJa, Ccepbl, Qocdopa, TallOreHoB,
yTaepoJa.

Okcuapl cepbl, a30Ta, Yriaepoja, *ejae3a, Mapradia, MEOu C pa3InYHbIMU
CTEIEHSIMU OKHUCJICHUS, UX CBOMCTBA.

['mapokcuasl ceppl, XpoMa, Maprasiia, *ejae3a, Meld, aTFOMUHUS U LUHKA, UX
MOJTy4YeHHE U XUMHUYECKHUE CBOMCTBA.

Jlabopamopnvie onvimuol

N3ydeHne CBOMCTB MPOCTHIX BEUIECTB U COEIUHEHUN S-2JIEMEHTOB.

W3ydenne CBOMCTB MPOCTHIX BELIECTB U COCTMHEHUMN P-2JIEMEHTOB.

W3ydenune cBOMCTB MPOCTHIX BEIIECTB U COCAMHEHUH (-3JIEMEHTOB.

Ilpakmuueckue 3anamus

[TonydeHnue ruIpOKCUIOB AIFOMUHHUS M ITMHKA; UCCIIEOBAHNUE UX CBOWCTB.

[TomyuyeHue u uccienoBaHUE CBOMCTB OKCUIOB CEPBI, yriiepoaa, pochopa.

2.13. Xumus 6 sncuznu oowecmea

XuMHA M MPOU3BOACTBO. XUMHUYECKAS] NPOMBIIUIEHHOCTh U XHWMHUYECKHUE
TexHoJoruu. ChIpbe IS XUMHYECKOW MNPOMBIIUIEHHOCTH. Bojga B XHMHYECKOM
MPOMBIIIEHHOCTH. DHEPrus JJisi XUMHYECKOIro Mpou3BoACTBAa. HayuHble pUHIUIIBI
XMMHUYECKOTO IMPOU3BOJICTBA. 3allldTa OKPYXAIOMIEH Cpelbl U OXpaHa Tpyaa IpHU
XUMHYECKOM TMpou3BojcTBE. (OCHOBHBIE CTaAuM XUMHUYECKOTO IPOW3BOJICTBA.
CpaBHeHUE MPOU3BOJICTBA AMMHUAKA M METAHOJIA.

XuMusl B CeJIbCKOM Xo03siiicTBe. XUMH3aIMsS CEIBCKOIO XO35MCTBA M €€
HampapJjeHWsl. PacTeHus © T1O4YBa, T[IOYBCHHBIM IMOTJIOMIAKOIINNA  KOMILUICKC.
Ynobpenuss u ux kinaccupukanys. XUMAYECKHE CpEJICTBAa 3alllUThl PACTECHUM.
OtpuiniatenbHble  TOCHAEACTBHUS MPUMEHEHHS] MECTUIMAOB U 0Oopbda € HUMHU.
XuMu3aIus )KUBOTHOBO/JICTBA.

XumMusi U 3K0J0rus. XUMHAYECKOE 3arps3HEHUE OKpykaromen cpeapl. OxpaHa
ruapocepbl OT XHUMHYECKOro 3arpsisHeHus. OxpaHa TOYBBI OT XHMHYECKOTO
3arpssHenus. Oxpana atMoc(epbl OT XUMHUUECKOTO 3arpsisHeHus. OxpaHa Giaopbl U
(dbayHBI OT XUMHYECKOTO 3arps3HEHUs. BUOTEXHOIOTHS U TeHHAsT HHKEHEPHSL.

XuMHsl 1 MOBCEAHEBHAsI KU3Hb 4esioBeka. /lomamiHss anteka. Moromue u
yucTsanme cpenactsa. CpenctBa OopbObl ¢ OBITOBBIMH HaceKoMbIMU. CpencTsa
JIMYHOU TUTHEHBI U KOCMETUKHU. XUMHUS U NUIa. MapKUpOBKH YIIAKOBOK IMHUILEBBIX U
TUTUCHUYECKUX MPOAYKTOB M YMEHME HUX YUTATh. DKOJOTHUS KWIMIIA. XUMUS U
reHETHKA YEJI0BEeKa.

HHemoncmpayuu

Mopnenu npou3BOACTBA CEPHOM KUCIOTHI M ammuaka. Kosnekuus yao0peHuil u
TICCTUINAJIOB.



OO0pasipbl cpeaCTB OBITOBOI XMMUU U JIEKAPCTBEHHBIX MPENapaTOB.
Ilpaxmuueckue 3anamusn

O3HaKoOMIIEHHE C KOJUIEKLIMEN yI00pEHUI U TECTULIAIOB.
O3HakoMyIeHHE ¢ 00pa3LaMu CpeCTB ObITOBOI XMMUU U JIEKAPCTBEHHBIX

Ipemnaparos.

IIpumepHbie TeMbl pedepaToB (OKIAA0B),
HHAUBUIYAJIbHBIX IPOEKTOB
buorexHonorust u reHHas uHxeHepus — TexHosiorun X XI Beka.

HanorexHonmorust kak NPUOPUTETHOE HANPABICHUE Pa3BUTHUS HAayKu WU

npou3BojAcTBa B Poccuiickont Penepanum.

CoBpeMeHHbIE METObI 00€33apaKUBAHUS BOJIbI.

AJIIOTPOIHS METAJUIOB.

Kusnb u gesrensHocTh .M. Meneneena.

«Ilepuonnyeckomy 3akoHy Oyjyliee He TPO3UT pa3pyLICHUEM. ..»
Cunres 114-ro anemenTa — TpuyM@ poCCUMCKUX PUZUKOB-SACPUIMKOB.
H3oTomnsl Bogopoaa.

Hcnons3oBaHne paAMOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX.
PeHTreHoBcKO€ U3IIy4eHHE U €ro UCIOJIb30BAHUE B TEXHUKE U MEAULIMHE.
[Ina3ma — 4yeTBepTOE COCTOSIHUE BEILECTBA.

AMopdHBbIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.

OxpaHa OKpyKarollel cpelbl OT XMMHUYECKOro 3arpsisHeHus. KomaumuecTBeHHBbIE

XapaKTEPUCTUKU 3arPsI3HEHUS OKPY>KAIOIIEH Cpeibl.

[IpumeHeHue TBepI0ToO M ra3o00pa3Horo okcuaa yriaepoaa(lVv).
3amuTa 030HOBOTO 3KpaHa OT XMMHUYECKOTO 3arpsi3HEHUS.

['pyboaucniepcHble  CUCTEMBI, HX KIacCU(UKALMS U  HUCIOJb30BAaHHUE B

mpoeccCHOHaNbHOM eI TEIIbHOCTH.

KocMmernueckue renmu.

[IpuMmeHeHue cyclieH3uil U SMYJIbCUN B CTPOUTEIIBCTBE.
MuHepasibl 1 TOpHBIE TOPOJIbI KAK OCHOBA JTUTOCHEPHI.

PactBOps!l BOKpyT Hac. Tursl pacTBOPOB.

Bopa kak peareHT u cpena it XMMUYECKOTo poliecca.
Kuznb u nesrensHocTh C. AppeHunyca.

BKJ'IaII OTCUYCCTBCHHBIX YUYCHBIX B PA3BUTHUC TCOPHUU SHCKTpOHHTI/I‘IeCKOﬁ



JIMCCOIIMAIIAH.

YcTpaHeHue )KECTKOCTH BOJIbI HA TPOMBIIIIJIEHHBIX MPEANPUSITHSX.

CepHas KHCIIOTa — «XJI€0 XUMUYECKON TTPOMBITIUICHHOCTI.
Hcnonb30BaHre MUHEPAIBHBIX KUCJIOT HA MPEANPUATUSIX PA3TIMUHOTO TTPOQUIIS.
OKcuIbI ¥ CONM KaK CTPOUTENbHBIE MATEPUATIBI.

Hcropus rurca.

[ToBapeHHast COIb KaK XUMUYECKOE ChIPHE.

MHuoronukuii kKapOOHAT KaJbIUs: B IPUPOJIE, B TPOMBIIINIEHHOCTH, B OBITY.
Peakuuu ropeHust Ha MPOU3BOJACTBE U B OBITY.

BupryanbHoe MOoaEnMpOBaHUE XUMUUYECKUX IPOLIECCOB.

DIIEKTPOJIN3 PACTBOPOB IIEKTPOJIUTOB.

DIIEKTPOJIU3 PACIIaBOB JIEKTPOIUTOB.

HpaKTI/I‘ICCKOG MNPUMCHCHHC 3JJICKTPOJIN3a: pa(bI/IHI/IPOBaHI/IG, raJiIbBaHOIIJIaCTHUKA,

TaJIbBaHOCTCTHA.

Hcropus nosrydeHus 1 MPOU3BOJACTBA aJTIOMHUHMSL.
DIEKTPOIUTUYECKOE MOTyYeHUE U paUHUPOBAHNUE MEJIH.
Kusznb u gestensHOCTh 1. J19BHU.

Ponb MeTaioB B HCTOPUM YEJIOBEUECKON LMUBHIIM3aUU. VlcTopusi 0TeuecTBeHHOU

yepHoil MeTamutypruu. COBpeMEHHOE METAJUTYPrudecKoe Mpou3BOACTBO.

Hcropust OT€4eCTBEHHOW LIBETHOW MeTalypruu. Pojb MeTasuioB U CIUIaBOB B

Hay4YHO- TEXHHYECKOM IIPOrpecce.

Koppo3sust meTanioB u criocoObl 3alIUThl OT KOPPO3UH.
WNHepTHbIE UK 61aropo/IHbIC Ta3bl.

Posxparomiye coiau —rajaoreHsbl.

HcTopust mBEACKOW CIIUYKHU.

HcTopust BOSHUKHOBEHUSI U Pa3BUTHsL OPTaHUYECKOW XUMHUH.
Kuznsb u gesarenpHocTh A.M. ByTieposa.

BuranusMm u ero kpax.

Ponp oTeuecTBEHHBIX YYCHBIX B CTAHOBJICHHUH U PA3BUTUU MHpOBOﬁ OpFaHI/I‘{CCKOfI

XHUMHU.

COBpGMCHHBI@ MpCaACTABJICHUA O TCOPUNU XUMHUYICCKOI'O CTPOCHMU .
DKOJIOTHYECKHE ACIIEKThI UCIT0JIL30BaHUS YTJICBOAOPOAHOTO ChIPbA.

OKOHOMUYECKHUE aCICKThI MCXKAYHAPOIHOI'O COTPYIHHNYCCTBA IO UCIIOJIb30BAHUIO



YIJICBOJAOPOAHOTO ChIPbA.

o HcTopusoTKpBITUSHNPA3pa0OTKUTa30BbIXMHEDTIHBEIXMECTOPOKAeHUBPOoCCUicKoi
denepanun.

o XUMHS YIJIEBOJIOPOIHOTO CHIPBS U MOsi Oyyiias npodeccus.

o YTIJIEBOJIOPOJHOE TOIJIMBO, €r0 BU/IbI M HA3HAYEHUE.

o CuHTETHYECKHE KaydyKH: UCTOPHS, MHOTOOOpa3He U MEPCIIEKTUBHI.

o Pe3nHOTEXHMUECKOETTPOU3BOICTBOUETOPOJIbBHAYYHO-TEXHUYECKOMITPOTIpecce.
o (CBapo4yHOE MPOU3BOACTBO U POJIb XUMHUH YTIIEBOJOPOIOB B HEM.

o« Hedtp u ee TpaHcmopTUpOBKa KaK OCHOBA B3aMMOBBITOJHOIO MEKIyHAPOIHOTO
COTPYHAYECTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu cojaepkanusi 001IE00pa30BaATEIHPHON YUSOHOW AMCITUTLIMHBI
«Xumus» B mpenenax ocBoeHus OIIOII CIIO Ha 06a3e OCHOBHOro o0OIIEro
oOpa3zoBaHusi ¢ moiyudeHuem cpeaHero obmiero odpaszopanus (IITIKPC, TIHICC3)
MaKCHMaJlbHasi yueOHasi Harpy3ka oOydarommxcs coctaBisieT—2/0 yacoB, M3 HUX
ayauTopHas (oOsi3aTenbHas) Harpy3ka oOOydYarolIuXcs, BKJIIOYas MPAKTUUYECKUE
3anstusa, -180 wacoB, BHeaynuTOpHAsi caMOCTOsITENbHas pabora cryneHToB -90
YacoB.

TEMATHYECKHWH IJIAH

Bun yueO6Hoil padoThI KouauvecTBo

AyautopHnsbie 3anaTHs. Coaep:kaHue o0yueHus acos

Bsenenune 1

1. Oprannueckasi XuMusl 90

1.1. [Ipenmet oprannueckoi xumuu. Teopust 8
CTPOCHUSI OPTaHUYECKUX COCTMHEHUN

1.2. IIpenenbHbIE YTIIEBOAOPOIbI

1.3. DTUJIEHOBBIE U JTUEHOBBIE YIJIEBOA0PO,IbI

1.4. AleTUJIEHOBBIE YIJI€BOAOPOIbI

1.5. ApomaTruuecKue yriaeBo10pOabl

1.6. ITpupoHbIE ICTOYHUKHU YIJIEBOAOPOIOB

1.7. I'nIpOKCUJIbHBIE COCTMHEHUS

1.8. Anpaeruasl 1 KETOHBI

1.9. Kap6oHOBBIE KHCIIOTHI M UX MPOU3BOIHBIC

1.10. YrneBonsl

1.11. AMUHBI, aMUHOKHMCIIOTEI, OCIIKU
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1.12. A3oTcoaepKaine reTepOIUKINIECKUe
coeanHeHus. HykienHOBbIE€ KHCIIOTHI

~

1.13. buosiornuecku akTUBHBIE COEIMHEHUS
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2. O0masi 1 HeOpraHm4ecKass XuMHus
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2.1. Xumusi — HayKa 0 BEIIEeCTBAX
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2.2. CtpoeHue aToMa
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2.3. llepuoauueckuii 3axkoH u [lepuoandeckas cucrema
xuMudeckux deMeHToB (.M. MenneneeBa

2.4. CtpoeHue BelIeCcTBa

2.5. llonmumepsl

2.6. JlucnepcHble CUCTEMBI

2.7. XUMHYECKHE PEAKIIUN
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2.8. PacTBOpBI




2.9. OKUCAUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
DJIEKTPOXUMHUYECKUE MPOIECChI

2.10. Knaccudukanus BemiecTB. [IpocThie BemiecTa 8
2.11. OcHOBHBIE KJaCChl HEOPTaHUYECKUX U OPraHUYECKUX 9
COCJIMHCHUI

2.12. XuMust 31€MEHTOB 9
2.13. Xumus B KU3HU 00IIIeCTBA 6
Hroro 180

BHeayauTopHasi caMocTOsITeIbHAsI padoTa
[ToaroroBka BBICTYIUICHUH 1O 3aJaHHBIM TeMaM, JIOKJIAJIOB, 90

pedepaToB, 3cce, UHANBUIYAITBHOTO MPOEKTA C MCIOJIB30BAHUEM
WH(POPMAIIMOHHBIX TEXHOJIOTUH U Jp.

IIpome:xxyTouHas arrectauus B popme auddepeHuMpPOBAHHOIO 3a4eTa

Bcero

270




XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YUEBHOI

AEATEJBHOCTU CTYAEHTOB

XapakTepuCTHKA OCHOBHBIX BHI0B Y4eOHOM

Conep:xanue
AesITeJIbHOCTU CTYJACHTOB
00y4eHus N N
(Ha ypoBHe Y4eOHBIX JIeiicTBHIl)
Baxneiimme YMeHue JaBaTh  ONPEACICHUE W ONEpPUPOBATH
XUMHUYECKHUE CHEAYIOUIMMHA XWMHYECKMMH TOHSTUSIMHU: BEILECTBO,
TTOHSTHS XUMHUYECKUN AJIEMEHT, aTowm, MOJIEKYJIa,
OTHOCHTEJIbHBIE aTOMHAsI U MOJICKYJISIPHAs. MAacCChl, HOH,
aJUIOTPOTIHS, U30TOIIBI, XUMHYECKasI CBSI3b,
3JIEKTPOOTPUIATEIBHOCTh,  BaJICHTHOCTh,  CTEIEHb

OKHCJICHHUS, MOJb, MOJISIpHAsl Macca, MOJISIpHBIA 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJISPHOTO H
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, DJIEKTPOIIUT U
HEDJIEKTPOJIUT,  AJICKTPONUTUYECKAs]  JIUCCOLMALUA,
OKHCITUTENb M  BOCCTAHOBHUTEIb, OKHCIEHHE U
BOCCTaHOBJICHHE, TETUIOBOM 3(PPEKT peakiru, CKOPOCTh
XUMHYECKOM  peakUuu,  KaTaju3,  XHMHYECKOE
paBHOBECHE, YTJIEPOJHBIN CKeneT, (YHKIHOHATbHAS
rpynmna, i30MepHsi, TOMOJOTHSI

OCHOBHBIE 3aKOHBI
XUMHH

@opMyIMPOBAHME  3aKOHOB  COXPAHEHHSI  MAacCChl
BEILIECTB M OCTOSIHCTBA COCTaBA BEIIECTB.

YcTaHOBKAa IPUYUHHO-CIEACTBEHHONW CBSI3U  MEXIY
COAEpAaHMEM  ATUX  3aKOHOB W  HalMCAaHUEM
XUMHUUYECKUX (POPMYI U YPAaBHEHUM.

VY cTaHOBKA 3BOJIIOIMOHHON CYIIHOCTH MEHJEJIEEBCKOM
U COBPEMEHHOW (OpPMYJIHPOBOK TMEPUOJAUYECKOTO
3akoHa /[.1.MeHaeneena.

OObsicHeHne  (PU3UYECKOTO  CMbICIA  CHUMBOJIHMKHU
NEePUOANYECKON TaOMUIBl XMUMHUYECKUX DJIEMEHTOB
.. MenneneeBa (HOMEpPOB »JJIEMEHTa, MEpUOJA,
IpYIIbl) U YyCTAHOBKA MPUYUHHO-CIIEICTBEHHOM CBSI3U
MEXKJYy CTPOCHHMEM aroMa ¢ 3aKOHOMEPHOCTSIMU
U3MEHEHHSI CBOMCTB AJIEMEHTOB M OOpa30BaHHBIX WMU
BEILIECTB B MIEpUOAaX U rpynmnax.

XapakTepucTuka »SJIEMEHTOB MallbiIX U OOJBIIUX
Mepuo0oB 10 uXx mnosoxenuto B Ilepmoanueckon
cucreMe JI.M1.Menneneena

OcHOBHBIE TEOpUU
XUMHH

YcraHoBka  3aBHCHMOCTH  CBOMCTB  XHUMHUYECKHUX
BCIIECTB OT CTPOEHUS AaTOMOB OOpa3yIMUX HX
XUMHUYECKHUX DJICMEHTOB.

XapakTepuCTUKa BAXKHEHIIMX THUIIOB XUMHYECKUX
CBSI3€U U OTHOCUTEJIBLHOCTH TOM THUIIOJIOTHH.
OObBsICHEHHE 3aBHCHUMOCTH CBOWMCTB BEIIECTB OT HX




COCTaBa U CTPOCHUS KPUCTAIUIMYECKUX PELIETOK.
@OpMyJIMPOBKA  OCHOBHBIX  IOJIO)KEHUH  TEOPUU
3JIEKTPOJIMTUYECKON NUCCOLUMALMU U XAPAKTEPUCTUKA B
CBETE OTOW TEOPUM CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTUHEHUM.

@opMyIMpPOBKAa  OCHOBHBIX  IIOJIOKEHUUW  TEOPUH
XUMHUYECKOTO CTPOEHUSI OPraHWYECKUX COCAUHECHUN M
XapaKTEpUCTHKA B CBETE OTOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHECHUM

Baxuenmue
BellleCTBA
Y MaTepHuabl

XapakTepucTuka  COCTaBa, CTPOCHHUS,  CBOWCTB,
MOJIyYeHHS U IPUMEHEHHUs BakHemux MetamuioB (1A u
II A rpynm, amOMuUHHS, KEl€3a, a B E€CTECTBEHHO-
HAay9HOM Tpoduiie U HEKOTOpPhIX d-3JIEMEHTOB) M HX
COEIMHEHUMN.

XapakTepucTuka  COCTaBa, CTPOCHHS,  CBOWCTB,
NOJyuYeHUsT W TMPUMEHEHMs] BaXKHEUIINX HEMETaIOB
(VIII A, VIIA, VIA rpymm, a Takxe azota u docdopa,
yraepoaa u KpEMHHUS, BOJOPO/Ia) U UX COSAMHEHUH.
XapakTepucTuka  COCTaBa,  CTPOCHHUS,  CBOWMCTB,
MOJIyYCHUS! M TMPUMEHEHHS BAXKHEHIIMX KIACCOB
yII€BOAOPOAOB (QJIKAaHOB, UUKIOAJIKAHOB, AJIKEHOB,
QJIKMHOB, AapeHOB) M HX HaubOojee 3HAYMMBIX B
HAPOJIHOXO3SIICTBEHHOM IUIaHE MPEACTaBUTENCH.
AHanornyHas XapaKTepUCTUKA BAKHENIINX
OpeICTaBUTENIC  JIPYTUX  KJIacCOB  OPraHUYECKHX
COCIMHEHMI: METaHOJIa M 3TAHOJa, CIOXKHBIX dPUPOB,
KUPOB, MbLJI, aJIbJAETUI0B ((OPMaNBIETUIOB U
areTanbJeruaa), KETOHOB (aleroHa), KapOOHOBBIX
KUCIOT (YKCYCHOM KHUCJIOTBI, JJI €CTeCTBEHHO-
HAy4YHOI'0 MpOQuUiIs MPEeACTAaBUTENECH APYTrUX KIAacCOB
KHCJIOT), MOHOCAxapuaoB (TJIOKO3bl), AHCAXapuJiOB
(caxapo3bl), MOJMCcaxXapua0B (Kpaxmayia U IeJUTF0I03bI),
aHWIWHA, AMUHOKHCIIOT, OE€JKOB, HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH, KayUyKOB, IJIACTMACC

XUMHYECKUU A3BIK
A CUMBOJIUKA

Hcnonb3oBanne B ydeOHOW U mpodecCHOHATBHOU
JESITEIbHOCTH XUMUUYECKUX TEPMUHOB U CUMBOJIMKH.
HaszBanue u3ydeHHBIX BEIIECTB MO TPUBHAIBHOW WIIU
MEXyHApPOJHOW HOMEHKJIAType U OTpa)K€HUE COCTaBa
ATUX COCAMHEHUHN C TIOMOIIBI0 XUMHUYECKUX (POpMYII.
OtpaxxeHHe XUMHYECKUX TMPOIECCOB C MOMOIIBIO
YPaBHCHUM XUMHYECKUX PEaKIU

XUAMHUYECKUU
SKCIIEPUMEHT

BrinosHeHNe XUMHUUYECKOTO SKCIEPUMEHTa B TOJHOM
COOTBETCTBHUH C MPaBUJIaMU O€30MTaCHOCTH.
HaGntonenue, ¢ukcanuss U omnMcaHue pe3yJibTaToB
MIPOBEJICHHOI'0 SKCIIEPUMEHTA




XUMHYecKas
uHdopmanus

[IpoBeneHue caMOCTOATEIHLHOIO TOWCKA XUMHUYECKOU
uHDoOpMaIMu  C  HCIOJB30BAHHEM  Pa3IMYHBIX
MCTOYHUKOB (HayIHO-TIOMYJISIPHBIX W3JIaHUMN,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA).
Hcnonp3oBaHne KOMIBIOTEPHBIX  TEXHOJOTHUH IS
00paboOTKH U mepeayl XUMUYECKONH HHPOpMaIlUK U ee
IIPEJICTABJICHUSI B pa3JIMUHBIX (hopmax

PacueTsl o
XUMHYECKHUM

dbopmynam
U YpaBHEHUSIM

YcTaHOBKAa 3aBUCUMOCTH MEXAY KauyeCTBEHHOM U
KOJIMYECTBEHHON CTOpPOHAMHM XUMHUYECKHUX OOBEKTOB U
nmpoueccoB.  PemieHme  pacueTHBIX — 3a4ady 1O
XUMHUYECKUM (popMyJiaM U ypaBHEHHSIM

[IpodunpHOE 1
po(heCCUOHATTEHO
3HAYUMOE
coJiep>KaHue

OObsicHEHNE XUMUYECKUX SBJICHUU, MPOUCXOJSIINX B
npupoJie, ObITY U HA TPOU3BOJICTBE.

OnpeneneHre BO3MOXKHOCTEH MPOTEKAHUS XUMUYECKHUX
MpEBPAICHUN B Pa3JIUYHBIX YCIOBUSX.

CobOnrofgenre MpaBUil  DKOJIOTMYECKH  TPaAaMOTHOTO
MOBECHUS B OKPYKAIOLIEH CpeJI€.

Ouenka  BAUSHHUS ~ XUMHYECKOTO 3arps3HEHUs
OKpY>Karolel cpelbl Ha OPraHu3M 4YeJIOBEKa U ApYyrue
YKUBBIC OPTaHU3MBI.

CobOmrogenne mpaBwi  0€30MAaCHOTO OOpalieHus ¢
TOPIOYNMU " TOKCUYHBIMH BEILIECTBAMU,
1a00paTOPHBIM 000PYAOBaHUEM.

[ToaroroBka pacTBOPOB 3aJaHHOW KOHLEHTpPAUUHU B
OBITY U Ha MPOU3BOJICTBE.

Kputnueckass oneHka JOCTOBEPHOCTH XHUMHYECKOUN
uHdOopMaIuK, MOCTYyNAIOEH U3 Pa3HbIX HCTOYHUKOB




YYEBHO-METOAUYECKOEMATEPHUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI YYEBHOU JUCHUIIJIMHBI « XUMMU S

Jlnst ocBoeHust mporpaMmbl yueOHOM AuciuIuinHbl «Xumus» UIIOY «HITIOY
«PecnyOnukaHCKU TyMaHUTApHBIA MEAUIIMHCKUN Koyiemk uM. M.A. ArabGanaeBay
pacnoyiaraeT ydeOHbIM KaOMHETOM XHUMHHM C Jlaboparopueid MU JaOOpPaHTCKON
KOMHATOH, B KOTOPOM HMMEETCS BO3MOXHOCTh OOECIEYUTh CBOOOJHBIN JOCTYN B
WNHuTepHer BO BpeMsi ydyeOHOro 3aHSATHS M B IEPHOJ BHEYUEOHOM AESITENbHOCTU

0o0yyarommxcs.

[Tomemenue KaOuHeTa YIOBIETBOPSIET TpeOOBaHUIM CanurapHo-
snuaeMuosiornyeckux mnpaBuil ¥ HopMatuBoB (CaulluH 2.4.2 Ne 178-02) wu
OBITh OCHAIIIEHO TUTIOBBIM O0OpPYZOBaHMEM, YKa3aHHbIM B HACTOALIUX

TpeOOBAHMAX, B TOM YHCIC CHCIUAIM3UPOBAHHOM  ydeOHOW  MeOenpro |
cpencTBaMu OOyYEHHS, JOCTATOYHBIMH ISl BBIMOJHEHUS TPEOOBAHWHA K YPOBHIO
MOATOTOBKH 00YyYarOIIMNXCsl.

KaOuHeT XMMMH 1711 TPOBEICHUS JICKITMOHHBIX M MPAKTHYCCKUX 3aHATHH
AyauTOpHBIE CTONBI, AyIUTOPHBIE CTYJbs, AayJIuTOpHAas JOCKa, CTON JJIs
npenojaBaresis, CTyJ IJis MperoaBarelis, yueOHO-HaTrJISIIHbIC ITOCOOUSI.

368670, Poccuiickass ®enepauusi, Pecnmyosmka Jlarecran, ropoa Jlarecranckue
Ornu, yauna M.I'opskoro,40.
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MeToauyeckue yKasaHHUs 10 U3YYEHHUIO Y4eOHOM IMCUMITITIHHBI

Pa0ora ¢ 1eKIIHOHHBIM MaTEepPHATIOM

Jlekuust — 3TO cUCTEMATUUYECKOE, TIOCIIEIOBATENBHOE, MOHOJIOTHYECKOE YCTHOE
U3JIOKEHUE TIperojiaBaresieM (JEKTOpoM) YuyeOHOro Marepuayia, Kak MpaBHIIO,
TeopeTuueckoro xapakrepa. Kak ojHa u3 opranusaiioHHbx GopM 00ydeHUs U OJUH
U3 METOJI0B OOYYEHHMs JIEKLHs TPaJAULIMOHHA JJIs BBICUIEH LIKOJbI, I Ha €€ OCHOBE
dopMupyrOTCS KypCchl 10 MHOTHM IpeAMeTaM y4eOHOro miuaHa. Jlekuus siBisercs
Benymiel GpopMoit opranuzanuu yueOHOro mpoiiecca B BBICIIEM YUeOHOM 3aBE/ICHUH.
OCHOBHBIMM OPraHU3aUMOHHBIMH BOIPOCAMH IPH 3TOM SBIISIOTCS, BO-TIEPBBIX,
NOATOTOBKA K BOCIPHUSITHIO JIEKLIMHU, W, BO-BTOPBIX, KaK 3alKChIBaTh JIEKIMOHHBII
maTepuas. Ocoboe 3HaAYeHHE JIEKIUU COCTOUT B TOM, YTO 3HAKOMHUT CTYJIEHTOB C
HAyKOW, pacIIupsieT, YIiIyOJiieT U COBEPIICHCTBYET paHee MOJY4YCHHbIE 3HaHMS,
dbopMUpyEeT HaydyHOE€ MHUPOBO33PEHHUE, YUYUT METOJIMKE U TEXHUKE JIEKIIMOHHON
pabotel. Kpome TOro, Ha JEKIMM MOOWUIU3YETCS BHHUMaHHUE, BBIPAOATHIBAIOTCS
HABBIKU CIIyIIaHUS, BOCIPHUSATHS, OCMBICICHUS M 3anucbiBaHus MHpopmannu. Bee
3TO TMPHU3BAHO BOCIUTHIBATH JIOTUYECKOE MBIIUIEHUE CTYJEHTAa M 3aKJIaJbIBacT
OCHOBBI Hay4HOro uccieqoBaHus. Kaxaoi JIEKIIMM OTBOJUTCS KOHKPETHOE MECTO B
cucTeMe Y4YeOHBIX 3aHATHUM N0 Kypcy, a paboTa C JIEKIMOHHBIM MaTepuaioMm
SIBJISIETCSI OJTHOUM 13 (hOPM CaMOCTOSITEIHHON BHEAYTUTOPHON PaOOTHI CTyICHTA.

[logroToBka K JEKIMM MOOWIM3YET CTYAEHTa Ha TBOPUYECKYIO padory,
[JIABHBIMM B KOTOPOM SABIISIIOTCS YMEHHUS CIyIIaTh, BOCIPUHUMATb, 3alUCHIBATh.
Jlexuyst — 3TO OJUH M3 BHUJIOB YCTHOW pe4M, KOrJa CTYIEHT JAOJDKEH BOCIPHUHHMATH
Ha CJIyX M3JlaraeMblii Matepuan. BHUMaTeNbHO CIyHIAIOUIMI CTYAEHT HAIPSKEHHO
paboTaeT — aHaIM3UpPYET M3JaraeMblii MaTepuall, BbLICISET TJaBHOE, 000O0IIaeT ¢
paHee noyiydeHHOU nH(popMaluen u KpaTKo 3al1uChiBaeT.

3anuchIBaHUE JIEKIMU — TBOPYECKUM MpoLecc. 3anuch JEKIUU KpalHe BaXKHa.
DTO MO3BOJSAET HAJOITO COXPAHUTh OCHOBHBIE MOJIOXKEHUS JIEKIMH; CIIOCOOCTBYET
NOJAJIepKaHUI0 BHUMAaHMS; CIIOCOOCTBYET JIy4llleMy 3allOMUHaHus marepuana. s
¢ dekTuBHON pabOTHl € JEKIMOHHBIM MaTepuaioM HeoOXoauMo 3apUKCHPOBATH
Ha3BaHHWE TEMBI, IUIaH JIEKIIMM W PEKOMEHJOBaHHYIO JuTeparypy. Ilocie storo
OPUCTYNATh K 3aIUCU COAEpKaHus JIeKIUU. B opopMieHMM KOHCNEKTa JEKUHUU
BaXHBIM MOMEHTOM SIBJIIETCS HEOOXOJUMOCTb OCTaBJIATH MOJSI, KOTOpPbIE
noTpelyroTcs AJid  THocienyroueil paboTsl HajJ — JEKIMOHHBIM — MaTEepUajiOM.
3aBepHIaloOlUM 3TAallOM  CaMOCTOSITENIbHOM paOOThl Haja  JIEKIUMEH  SBIISIETCS
00paboTKa, 3aKperyieHne U yriyoyeHue 3Hanui mo teme. HeoOxomumo obpammarbest
K JIEKIHUSIM HEOTHOKpATHO. [IepBhIii MPOCMOTp 3alMCcel KEIAaTEIbHO CAEIaTh B TOT
KE JIeHb, KOIJa BCE CBEXO B NaMATH. KOHCIEKT HYXHO NpPOYUTATh, 3aIllOJHHUTH
IPOIYCKH, paclin(poBaTh HEKOTOPbIE COKpAILEHHA. 3aT€M HaJ0 O3HAKOMHUTBCS C
MaTEpPUAIIOM TEMbI 10 YYEOHHKY, BHECTH HYXKHbIE YTOYHEHHUS W JIONOJHEHHS B
JEKIIMOHHBIA MaTepHal.

IHoaroroBka K NpakKTH4eCKUM 3aHATHAM

[IpakTuueckue 3ansaTHs — PopmMa y4eOHBIX 3aHSATHH, TP KOTOPOH CTYACHTHI
00Cyk/1at0T COOOIIEHUs, TOKIaAbl U pedepaThl, BHITOJIHEHHbIE UMU TI0 pe3yJibTaTaM



y4eOHBIX WM HAY4YHBIX HCCICJOBAHUM TIOJ] PYKOBOACTBOM IPEMOJaBATEIIs.
[IpenomaBatens B 3TOM cllydae SIBISIETCS KOOPJIMHATOPOM OOCYKIEHUW TEMBbI
MPAaKTHYECKOT0 3aHSATHSA, TOJATOTOBKA K KOTOPOMY SIBJIsieTCs 00si3aTenbHON. [ToaTomy
TeMa MPAKTUYECKOTO 3aHATUS M OCHOBHBIC UCTOUYHUKH OOCYX ICHHS MPEAbSIBISIIOTCS
710 OOCyXIeHusl aJisi JETaJbHOrOo O3HAKOMJICHMs, u3ydeHus. Llemmn oOcyxmeHuit
HampaBlieHbl Ha (OpPMHpPOBAaHME HABBHIKOB MPOQPECCUOHATBHON TMOJEMUKH U
3aKperuieHne oo0cyxaaemoro matepuana. [IpakTudeckoe 3aHaTue — 3To Takas Gopma
opraHm3alii OOydYeHHus, NpH KOTOPOHM Ha »JTame TMOATOTOBKHA JOMHHHUPYET
caMOCTOATeNbHAas paboTa ydYamumxcs ¢ Yy4eOHOU JMTepaTypodl U JAPYTHMH
IUIaKTHYECKUMU CpPEJICTBAMU HaJl Cepuel BOMPOCOB, MpoOiieM W 3adad, a B
IpOIECCe MPAKTUYECKOTO 3aHITHA HUAYT AKTUBHOE OOCYXJIEHUE, IUCKYCCHUH W
BBICTYIUICHUS YyYalllUXCs, IJI€ OHM TMOJ PYKOBOJACTBOM IIpEMNOJiaBaTessi JealoT
o0oOmarone BBIBOJBI U 3aKiroueHus. [IpakTiuueckoe 3aHATHE TpeIHA3HAYCHO IS
yIayOJeHHOTO M3YYeHHUS JUCHIUIUIMHBI, OBJAJACHHUS METOJOJIOTHEH Hay4dHOTrO
no3HaHus. [7aBHas 1EIb MNPAKTUYECKOTO 3aHATHS — O0O0eCcHeuuTh CTyAeHTam
BO3MOKHOCTh OBJIa/IETh HABBIKAMH M YMEHHSIMH HCIIOJB30BAHUS TEOPETUYECKOTO
3HaHUSI MPUMEHUTETFHO K OCOOEHHOCTSIM H3ydaeMoil oTpaciu. Ha mpakTtuyeckux
3aHATUAX PEIIAIOTCS CIEAYIONINE MEeJarorHueckue 3aJadi: Pa3BUTHE TBOPUYECKOTO
po(hecCHOHANFHOTO MBIIIICHHUS; TTO3HABATENIbHAsI MOTUBAIMS; TPOodecCruoHaIbHOe
UCTIONIb30BaHWE  3HAHMH B YYEOHBIX  YCIOBUSX:  OBIAJCHHE  SI3BIKOM
COOTBETCTBYIOIIECH HAyKH; HABBIKM OMEPUPOBAHUS (HOPMYTUPOBKAMHU, MOHSTUSIMH,
ONpeNeCHUSIMU; OBJAJCHUE YMEHHSMU W HaBBIKAMH TMOCTAHOBKM M PEIICHUS
MHTEIUICKTYallbHBIX MPOOJIeM M 3a/1ad, ONMPOBEP)KEHUS, OTCTAMBAaHUS CBOEH TOUYKU
3peHusi. Kpome TOro, B Xojie MpaKkTUUYECKOTO 3aHATHUS IMPENoJaBaTellb pellaeT U
TaKWe YacTHBIC 3a/layd, KaK: TOBTOPEHHE W 3aKpEeIUICHWE 3HAaHUN; KOHTPOJIb;,
neparoruyeckoe oomeHue. TpakToBKa MPaKTHUYECKOTO 3aHITUS KaK 3aBEpIIAIOIIErO
3BEHA B M3YUYEHUU 0JIOKA B3aMMOCBS3aHHBIX TEM TUCIUIUIMHBI 00YCIOBIEHA TEM, YTO
BO BPEMs €ro MPOBEICHUS MOJIBOASATCS UTOTU PabOThI MpenogaBaTesie, YNTAIOINX
JCKIIUHA, ¥ CaMOCTOSITEIbHONW paboThl O0ydYarOIMUXCA MO YCBOCHHIO OOCYKIaeMOi
Hay4YHOU NTPOOIIEMBI.



