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I[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma oOmieoO6pazoBarensHOM yueOHOU aucuuruiuHa [1J].02 Xumus npenHasHaueHa JUIs
M3Y4YEeHUs] XUMHUHU B NpodeccroHallbHbIX 00pa3oBareiabHbix opranuzanusax CI1O, peanusyromux oOpa-
30BaTENIbHYI0 TIPOrpaMMy CpeaHero odmero oOpa3oBaHUs Ha 06a3e OCHOBHOTO OOIIETO 0Opa3oBaHUS
MPY MOJATOTOBKE CHEIUATUCTOB CPEIHETO 3BEHA M0 crenuaibHocTd 35.02.05 ArpoHomus.

[Iporpamma paszpabdorana Ha ocHoBe TpeboBannii ®I'OC COO, npeabsaBIsIeMbIX K CTPYKTYpE,
COJIEP>KaHUIO U pe3yabTaTaM ocBoeHHs yueOHou mucuuruinabl [1/1.02 Xumus, B cooTBeTCTBUU C Pe-
KOMEHJIAIMSIMHA TI0 OpraHU3allMK TOJXY4YEeHHUsS! CpelHero oouiero o0pa3oBaHUs B MpeiesaX OCBOCHHUS
00pa3oBaTeNbHBIX IPOTPaMM CPETHETO MPO(HEeCCHOHATFHOTO 00pa30BaHUs Ha 0a3e OCHOBHOTO OOIIIETro
00pa3oBaHMs ¢ yUeTOM TpeOOBaHU (enepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTEbHBIX CTAHAAPTOB U
moty4aeMoi nmpodeCcCuu WM CIEeNUATbHOCTH CpeHero npodeccruonanbHoro odpazoBanus (IMMCbMO
JlenaprameHTa rocy/1apCTBEHHOU MOJMTHKU B c(pepe moarotoBku padbouux kaapos u 1O MunoOp-
Hayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanne nporpammsl [1J1.02 Xumust HarpaBieHO Ha JOCTH)KEHUE CIAEAYIOIINX HeJIei:

» ®opMupoBaHHE y O0yUYAIONIUXCS YMEHHUS OLIEHWBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS TSI Ka-
KJIOTO YEIIOBEKa,

* (opmupoBaHue y 00yJarOMKMXCs [ETOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUHU B CO3JIAHUU
COBPEMEHHOU €CTeCTBEHHO-HAYYHOH KapTHHBI MUPA; YMEHHS OOBICHATH OOBEKTHI U MPOILECCHI
OKpYKarollle TeMCTBUTEIbHOCTH: TPUPOAHOMN, COMAIBHOM, KYJIbTYPHOU, TEXHUUECKON CPEbl,
— HCIOJNB3YS U1 ’TOTO XUMUYECKHE 3HAHMUS;

* pasBHUTHE y O0y4aroUIMXcsd yMEHUN pa3nuyarh (akThl U OLEHKU, CPAaBHUBATH OLIEHOYHBIE BHIBO-
JIbl, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OIMPEIEICHHON CUCTEMOM 1IeH-
HOCTEH, (hOpMyIHPOBATh U OOOCHOBHIBATH COOCTBEHHYIO MO3UIIHIO;

* mpuoOpeTeHne 00YJaIOIMMHUCS OIbITa Pa3HOOOPa3HOM /AEATEIbHOCTH, MO3HAHUA U CAMOIIO3HA-
HUSl; KIIFOUEBBIX HABBIKOB, UMEIONIUX YHUBEPCAIBHOE 3HAUCHUE IS PA3TUYHBIX BUIOB JICATEIb-
HOCTH (HABBIKOB peEIICHUsS MpoOJieM, MPUHATUS peIleHUl, MOUCKa, aHanu3a U 0OpaboTKH WH-
dbopMaruu, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPECHHIA, COTPYIHUYECTBA, 0€30IaCHOTO
oOpalieHus ¢ BeIEeCTBAMH B TIOBCETHEBHOM JKHU3HU).

B mporpamMmy BKITFOUEHO COJepKaHUE, HANPABICHHOE Ha ()OPMHUPOBAHUE Y CTYJACHTOB KOMIICTCHIIHH,
HEOOXOJUMBIX I KAYECTBEHHOTO OCBOCHHUS MPOTPAMMBI MTOJITOTOBKH CIEIUAIMCTOB CPEJTHETO 3BeHA
(ITTICC3) no cnenmansuoctu 35.02.05 ArpoHomus Ha 6a3e OCHOBHOTO 00IIIeT0 00pa30BaHusI.

[IporpamMma MOXET MCHOIB30BATHCSA IPYTUMHU NMPO(ecCHOHANBHBIMU 00pa3oBaTEIbHBIMU Op-
TaHU3AIUSIME, PEATH3YIOIMMU 00pa30BaTeNIbHYIO IPOrpaMMy CpeiHero oomiero oopa3zoBanus Ha 6ase
OCHOBHOTO o01iero obpasosanus B npezaenax ocsoenus IITICC3 no cnenumansnoctu 35.02.05 Arpo-
HOMUSI.

B pasnene nporpammer «Conepxanne ydeOHOM AUCIUIUIMHBDY KYPCUBOM BBIJCTICH MaTepHall,
KOTOPBIN MPU W3yYEHUH XUMHUU Kak 0a30BOU, Tak ¥ MPO(HIbHONW Yy4eOHON TUCHIUTIIUHBI, KOHTPOJIO
HE TTO/JIC)KHUT.



MECTO YYEBHOM TUCIIUTUIMHBI B YYEBHOM ITJIAHE
B yde6GHOM 1u1aHe mporpamMmsl HOJArOTOBKH CIIEHUAIMCTOB CPETHETO 3BE€HA MO CIIELUATIbLHOCTH

35.02.05 Arponomus yueOHas aucumrmuinHa [1/1.02 Xumust BXOoAUT B cocTaB 001meo0pa3oBaTebHbBIX
Y4eOHBIX JUCIUTUINH.

PE3VJIbTATBI OCBOEHU S YUEBHOM JJUCLIMITJIMHBI
OcBoenne coneprxkanust yueOHou aucuurinabl [1/].02 Xumus obecrieunBaeT JOCTHKECHHE CTY-

JIEHTaMU CJIEAYIONINX PE3yJIbTaTOB:

>

JUYHOCMHbBIX:

YYBCTBO TOPJIOCTH U YBAXKEHUS K UCTOPUM U JOCTHUXKEHUSM OTECYECTBEHHOM XMMUUYECKOW Hay-
KH; XMMHYECKH TPaMOTHOE TOBeJIeHUE B IPO(ECCUOHANBLHOM AESITETbHOCTU U B OBITY MPH 00-
palieHuu ¢ XMMHUYECKUMU BEILIECTBAMH, MaTeprajiaMy U MPOLIECCAMU;

TOTOBHOCTh K MPOJOJKEHHIO 00pa30BaHUS U IMOBBIIIECHUS KBaIU(UKAMK B U30paHHON IMpo-
(hecCHOHaTBHON JEATENFHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKUX KOMIIETCHIIUN B
3TOM;

YMEHHUE HUCTOJIb30BaTh JOCTUKEHUSI COBPEMEHHOW XMMHMUYECKOW HAyKHM U XUMHUYECKHX TEXHO-
JIOTUH ISl TIOBBIILIEHUSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHs B BBIOpaHHOMN mpodec-
CHUOHAJIbHOU JIEATEIbHOCTH;

° Memanpeomemnbtx:

>

HCIIOJIb30BAHUC PA3JIMYHBIX BHUIOB MMO3HABATCIILHOM ACATCIIBHOCTH U OCHOBHBIX MHTCJUICKTY-
aNIbHBIX ONepauii (TTOCTAaHOBKHY 3a1a4u, GOpMYJIMPOBaHHs THIIOTE3, aHAIN3a M CHHTE3a, CPaB-
HCHUA, 0606IJ_IGHI/I$I, CUCTCMATHU3alluH, BBIABJICHUSA MPUYUHHO-CICACTBCHHBIX CBH3ef/'I, IIOHUCKa
aHAJIOrOB, (POPMYITUPOBAHUS BHIBOAOB) [UIsl PELICHHS ITOCTABJICHHON 3a/1auy, IPUMEHEHUE OC-
HOBHBIX METOJIOB MO3HAaHUS (HAOIIONEHUS, HAYYHOTO SKCHEPUMEHTA) Uil U3YUYEHUS pa3iny-
HBIX CTOPOH XMMHYECKHX OOBEKTOB M HPOIECCOB, C KOTOPHIMUA BO3HHKAET HEOOXOAUMOCTH
CTaJIKUBATHCSI B PO eCCHOHAILHOM cdepe;

UCIIOJIb30BAHUE PA3IIMYHBIX MCTOYHHKOB JUIS MOJTYYSHUS] XUMUYECKOH MH(pOpMaIny, yMEHUE
OLIEHUTH €€ JIOCTOBEPHOCThH JUIA JIOCTHIKEHHS XOPOIIMX pPe3yibTaTOB B MPO(ECCHOHAIBLHON

chepe;

* npeomMemmubIxX:

YV V VY

Y

c(OPMHPOBAHHOCTH MPEACTABICHUI O MECTEe XUMHUH B COBPEMEHHOI Hay4yHOU KapTHHE MUPa;
MOHUMAaHHE PO XUMHHU B (POPMUPOBAHUM KPYro3opa U (PyHKIIMOHAIBHON I'PaMOTHOCTH YeJlo-
BEKa JUUIs PELICHUS IPAKTUYECKUX 3a/1a4;

BJIQJICHAE OCHOBOIOJIATAIOIUMH XUMUYECKUMH IOHATHAMM, TEOPUSIMH, 3aKOHAMHU U 3aKOHO-
MEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUUYECKON TEPMUHOJIOTHEN U CUMBOJIMKON;

BJIaJIEHHE OCHOBHBIMM METOJIaMHM HAy4HOT'O IMO3HAHUS, UCIOJIb3YeMbIMU B XUMHH: HaOm0/€e-
HUEM, OIMCAaHHEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; YMEeHHUE 00pabaThiBaTh, OOBACHATH PE3yilb-
TaThl MPOBEJCHHBIX OIBITOB U JAENaTh BbIBOABI; TOTOBHOCTh U CIIOCOOHOCTh IPUMEHSATh METO-
Jbl TIO3HAHUS IIPYU PELICHUU IIPAKTUYECKUX 3a/1a4;

c(OPMHPOBAHHOCTb YMEHHUS JaBaTh KOJUUYECTBEHHbIE OLCHKU U MIPOU3BOIUTH PACUETHI 110 XH-
MHUYECKUM (POPMYJIaM U YpaBHEHHSIM;

BJIaJIEHHE [TPABUIIAMU TEXHUKH 0€30MaCHOCTHU MPHU MCIIOJIb30BAaHUHM XMMUYECKHUX BEILECTB;
c(OPMHPOBAHHOCTH COOCTBEHHOW TMO3ULIMHU 110 OTHOIICHUIO K XUMHUECKOW MH(POpPMALIUH, T0-
Jy4aeMOMU U3 Pa3HbIX UCTOYHHUKOB.



COJIEPXXAHUE YYEBHOU JUCITATIIMHBI
EcTtecTBeHHO-HayuHbIH TPOdHIIE TpodhecCHOHATHPHOTO 00pa30BaHUS

Beenenue
Hayunble MeToAbl MO3HAHUS BEIIECTB U XUMUYECKHUX sBJIEHUH. Poib sKcreprMeHTa U TeOpuu B XU-
Muu. 3HaueHue xumuu Tpu ocBoeHWH mpodeccuit CIIO m cnemumansHocTet CIIO ecrecTBeHHO-
HAY4YHOTO npoduis npodeccHoHaIBHOro 00pa3oBaHusl.
1. Oprannyeckasi XuMus
1.1 Ilpeomem opeanuuecxoii xumuu. Teopus cmpoeHus opeanHuueckux coeOuHeHutl
IIpeamer opranuyveckoid xumuu. [ToHsATHE 00 OpPraHMYECKOM BEIIECTBE M OPTaHUYECKOW XHUMHUH.
Kpatkuii ouepk UCTOpUU pa3BUTHsI OPraHUYecKo XxuMuu. Butanusm u ero kpymenue. OcoOeHHOCTH
CTPOEHMS OpraHndecKkux coequHeHuil. KpyroBopot yriepoaa B nmpupoze.
Teopusi ctrpoeHusi opranudeckux coeanHenuii A.M.byrtiaeposa. [Ipeanocsiiku co3ganus TeOpuu
ctpoeHus. OCHOBHBIE MOJOXKEHUS Teopuu cTpoeHus:t A.M.bytiepoBa. XUMUYECKOe CTPOEHUE U CBOM-
CTBa opraHuueckux BemiecTB. [lonsaTre 06 mzomepun. CrocoObl 0TOOpaXKEHUsT CTPOSHHSI MOJIEKYIIbI
(popmynbl, Moenu). 3nauenue Teopun A.M.byTiepoBa as pa3BUTHS OPraHUYECKOW XUMHUU U XUMHU-
YEeCKUX MMPOTHO30B.
Crtpoenue aroma yriaepoja. DJIEKTPOHHOE 00JIaKO M OpOuTajb, S- U p-OpOUTaIu. DIEKTPOHHBIE U
ANEeKTPOHHO-Tpaduyeckue HOpMyIIbl aTOMA YTIIepoJia B OCHOBHOM M BO30YXXIACHHOM COCTOSHUAX. Ko-
BaJICHTHAsl XUMHUYECKasl CBSA3b U €€ KIAacCU(PUKAILUS 10 CIOCO0y MepeKpbiBaHUs opOuTanei (6- u m-
cBs3u). [lonstue rubpuanzanuu. Paznuunple TUNBl ruOpuan3anuu 1 GopMa aTOMHBIX OpOUTaseH,
B3alMHOE OTTaJIKMBaHWE THOPHUAHBIX OpOUTaNIel M UX PACIIONOKEHHE B IPOCTPAHCTBE B COOTBETCTBUU
C MUHUMYMOM 3Hepruu. I'eoMeTpus MOJIEKys BElIecTB, 00pa30BaHHBIX aTOMaMH yIiepoja B pa3iud-
HBIX COCTOSTHUSIX THOPUIM3AITHH.
Kanaccnpukanus opranudyeckux coenuneHuid. Knaccudukarus opraHnueckux BEIIECTB B 3aBUCH-
MOCTH OT CTpOeHHUsI yriaepoaHoi nenu. [Touarue ¢pyHKimonanpHoM rpynmsl. Knaccudukarus opranu-
YECKUX BEIIECTB MO TUNY (DYHKIIMOHAIBLHOW TPYTIIIHL.
OcCHOBbI HOMEHKJIATYPbl OPraHMYeCKUX BellecTB. TpuBuaibHble Ha3BaHUs. PalmoHalbHas HO-
MeHKIatypa kak npenmectsenanna HomeHkaaTypel [UPAC. Homenknatypa IUPAC: mpuHIumnel 00-
pa3oBaHMs Ha3BaHWH, CTAPIIMHCTBO ()YHKIIMOHAJIBHBIX TPYIII, UX 0003HaUeHHE B npedurcax u cyd-
(uKcax Ha3BaHUI OPraHUYECKHUX BEILECTB.
Tunbl XUMHYECKHUX CBSI3ell B OPraHMYecKUX COeIMHEHUsIX U cmocodbl uxX pa3pbiBa. Kiaccuduka-
1[Ms1 KOBAJICHTHBIX CBSI3€H MO AJIEKTPOOTPHUIATEILHOCTH CBA3aHHBIX aTOMOB, CIIOCOOY MepPEKPbIBAHUS
opbuTanei, KpaTHOCTH, MeXaHU3My oOpa3oBaHHs. CBs3b NMPUPObl XUMUUYECKOHN CBSI3U C TUIIOM KpH-
CTAJUIMYECKOH pEIIeTKH BEIecTBa U ero (pu3MYecCKUMH CBOMCTBaMU. Pa3pbplB XMMHUYECKON CBSI3U Kak
nporiecc, oOpaTHbBI ee 00pa3oBaHUIO. [ OMOJMTHYECKUI U TeTEPOTUTHUYECKUI pa3pbIBBI CBSI3EH, MX
COTIOCTaBJICHHE C OOMEHHBIM M JIOHOPHO-aKLUENTOPHBIM MeXaHW3MaMH UX oOpas3oBanud. llonsarue
CBOOOTHOTO paauKaia, HyKJIeoUIbHON U SJIEKTPOGUILHON YaCTHIIHI.
Kunaccnpukanus peakuuii B opraHudeckod XuMuM. [IoHsATHE O THIIaX U MEXaHU3Max peaklUuil B
opranuueckoil xumun. Cyoctpar u pearent. Knaccudukanus peakuuii Mo U3MEHEHHUIO B CTPYKType
cyOcTpaTa (MpucoeIMHEHUE, OTIICTUICHHE, 3aMEIIICHUE, U30-MEPHU3allnsl) U THITYy peareHTa (paauKaiib-
HbIE, HyKJIeopUIbHBIE, AMeKTpoduibHbIe). Peakinmu npucoenunenus (Ay, Ag), snumunupoBanus (E),
3amenieHus (Sr, Sn, Sg), U3oMepu3anuu. Pa3HOBUAHOCTH peaKIUi Ka)XA0ro TUMA: TUJIPUPOBAHHUE U
JETUPUPOBAHKE, TaJOrC€HUPOBAHUE M JETAalOrCeHUPOBAaHUE, THApATalUs U JeruapaTanus, TUApo-
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TaJIOTEHUPOBAHNE U AETUAPOTaJOreHUPOBAHUE, MOJIMMEPU3aLUs U NOJUKOHACHCALUs, TIEPEerpynm-
poBka. OCOOEHHOCTH OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIINI B OPraHu4ecKoi XUMHH.
CoBpeMeHHbBIE NIPEeACTABICHUA 0 XHMHUYECKOM CTPOCHHH OPraHMYeCKUX BelIeCTB.
OcHoBHbIE HaIpaBJIeHUsl pa3BUTHUs Teopuu cTpoeHust A.M.byrnepoBa. M3omepus opraHndeckux Be-
miecTB U ee BUJbL. CTpyKTypHasi U30MEpHS: MEXKKIIACCOBasi, YIJIEPOJHOIO CKEJIETA, MOJOKEHUS KpaT-
HOM CBA3M W (QYHKIHMOHANBHOW rpymnmbl. [IpocTpancTBeHHass U30Mepusi: reoMeTpudecKkasl U OnTuye-
ckas. [lonsiTue acumMeTpuueckoro neHTpa. buonornueckoe 3HaueHHE ONTHUYECKOW HM3oMepuu. Bia-
MMHOE BJIHMSIHHE aTOMOB B MOJIEKYJaX OPraHMYECKHX BEUIECTB. DJIEKTPOHHBIE 3()(EKThl aTOMOB U
aATOMHBIX TPYII B OPraHWMYECKUX MOJIeKynaxX. WHIYKIHOHHBIN 3 (EKT, MONOKUTEIbHBIA U OTPHUIIA-
TENBHBIN, er0 0co0eHHOCTH. Me3omepHbIi dhdexT (3 ekt conpsikeHus ), ero 0COOCHHOCTH.
Hemoncmpayuu
Konnekuun opraHndeckux BEIIECTB (B TOM YHCIIE JIEKAPCTBEHHBIX IIPENapaToB, KpacUTesel), MaTe-
puanoB (MPUPOJHBIX U CUHTETHUYECKUX KaydyyKOB, MJIACTMAcCC M BOJIOKOH) M U3JIEIUN U3 HUX (HUTEH,
TKaHEeH, OT/IEJIOYHBIX MAaTEPHAJIOB).
Mopemu monexyn CHa, C,Hs, C,H,, C¢Hg, CH 30H — mapoctepskneBbie 1 00beMHBIC. Moienu oT-
TaJKWBaHUS THOPUIHBIX OpOUTAICH C IIOMOIIBIO BO3IYIIHBIX IIAPOB.
B3aumMopneiicTBre HATPUs C ITAHOJIIOM U OTCYTCTBUE B3aMMOJAEUCTBUS C AUITHUIOBBIM (PUPOM.
OnbIThI, MOATBEPKAAIONINE HATNYNE (PYHKIIMOHAIBHBIX IPYII Y COSAMHEHUM pa3IMYHbIX KJIACCOB.
Jlabopamopuwiii oneim
N3roroBneHne Mozaeneil MOJNEKYI — MPEACTaBUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKUX COEIUHE-
HUM.
Ilpakmuueckue 3anamus.
ObHapy>keHue yriepojia ¥ BOJI0Opo/ia B OpraHM4eCKOM COETUHEHUH.
Oo6napy>xenue rajnoreHoB (poba beinbmeitna).

1.2. [IpedenvHole yenes000podsl
I'omosiornueckuii psix ankanoB. [Torstue 06 yrimeBogopoaax. OCOOEHHOCTH CTPOSHUS MPEIETbHBIX
YIJIEBOJOPOAOB. AJIKaHbl Kak IPEACTABUTEIN NPENEIbHBIX YIJIEBOJOPOJOB. DJIEKTPOHHOE W MpPO-
CTPaHCTBEHHOE CTPOEHHME MOJIEKYJIbI ME€TaHa M JPYrMX aJKaHoB. ['OMONOrMuYecKkuil pag U U30Mepus
napa¢uHoB. HopManbHOEe M pa3BEeTBICHHOE CTPOEHHE YriepoaHoi menu. HoMmeHknatypa ankaHoB U
ATKWIbHBIX 3aMecTUTeNe. PU3NYECKHe CBOMCTBA AJIKAHOB. AJIKaHbI B PUPOJIE.
XumMnuyeckue cBOMcTBa ajkaHoB. PeaknuuSg-Tuma: ramoreHupoBanue(padorst H.H.Cemenosa),
HuTpoBaHue no KoHoBanmoBy. MexaHu3M peakiuu XJIOPUpPOBaHMS alKaHOB. Peakiuu neruapuposa-
HUS, TOPEHUS, KATAIUTUUYECKOr0 OKUCIEHUs alkaHOB. KpeKuHT ankaHoB, pa3auvHbIe BUAbl KPEKUHTA,
IIPUMEHEHHE B MPOMBIIIIEHHOCTH. [IMponn3 u KOHBEepCUsl MeTaHa, U30MEpHU3alisl aTKaHOB.
IIpuMeHeHne U cnocoObI MOJyYeHUs: ajakaHoB. O0nacTy MpUMEHEHUs ajakaHoB. [IpoMEBITIICHHBIS
CIOCOOBI MOJTYYEHHSI aJTKaHOB: TIOJIYYEHUE U3 MIPUPOTHBIX HCTOUHUKOB, KPEKUHT Mapa@uHOB, OTyde-
HUE CHHTETUYECKOTo OeH3WHa, Tra3uduKanus yris, TiipupoBaHue ankaHoB. JlabopaTopHblie CIOCOOBI
MOJIy4EHUs aIKaHOB: cuHTe3 Bropia, gexkapOokcuinnpoBaHue, TUAPOIU3 KapOuia amroMIHUS.
Hukaoankanbl. ['oMoorHUeCKHil psii 1 HOMEHKIIATypa UKJIOATKaHOB, uX obmas gopmyna. [Tons-
THE O HaNpsKEHUH LUKIA. M30MepHus LMKIOANKaHOB: MEXKIAccoBasl, YIJIEPOJHOIO CKeJleTa, FeoMeT-
puueckasi. [lonyuenne u (usnueckue CBOWMCTBA IMKIOATKAHOB. XMMUYECKHE CBOWCTBA LUKIIOAJKA-
HOB. Crieniuduka CBONCTB IUKJIOATKAHOB C MaJIbIM pa3MepoM LHKIa. Peakuuu nprucoeinHeHus 1 pa-
JUKAJIBHOTO 3aMEIICHMUS.
Jemoncmpayuu



Mogenu MoJeKyd MeTaHa, JPYTuX ajJKaHOB, PA3NMYHBIX KOH(QOpManuil mukiorekcaHa. PactBopenue
napadrHa B OCH3MHE U UCTIAPEHHE PACTBOPUTEISI K3 CMECH.
[TnaBnenue napaduHa U €ro OTHOIICHHUE K BOJIE (PACTBOPUMOCTD, TIJIOTHOCTh, CMAaYHBaHHUE).
Paznenenune cmecn G€H3MH—BOA C TIOMOUIBIO JICIUTEIBHON BOPOHKH.
I'openue merana, mponaH-OyTaHOBOM cMmecH, mapaduHa B YCIOBUSAX M30bITKA U HEJAOCTaTKa KUCIOPO-
na.
B3pbIB cMecu MeTaHa ¢ BO3/IyXOM U XJIOpoM. BoccTaHOBIIEHHE OKCHIOB TSXKEIBIX METAIIOB mapadu-
HOM.
OTHoIIEeHNE IUKIIOTeKCaHa K OPOMHOI BOJIE M pacTBOPY IepMaHraHaTa Kajusl.
Jlabopamopnuvie onvimot
N3roroBnenne Moienei MOJIEKYJT alIKaHOB U TAJIOT€HAJIKAHOB.
NzroroBnenune mapaduHUPOBAHHON OyMaru, UCIILITAHUE €€ CBOWCTB: OTHOILICHUS K BOJIE U JKHUPaM.
OOHapy>xeHue BOJbI, Caku, YIJIEKHCIIOro ra3a B MPOAyKTax ropeHus cBeud. O3HaKOMJICHHE CO CBOMA-
CTBaMH TBEPJIbIX MapaUHOB: IJIaBJICHHEM, PACTBOPUMOCTBIO B BOJIE U OPTaHUYECKUX PACTBOPUTEISX,
XUMHUYECKOH MHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJICHCTBHUS ¢ OpOMHOM BOJIOM, pacTBOpaMu IepMaH-
raHara Kajaus, THPOKCH/Ia HATPUS U CEPHOU KHUCIIOTBHI).
Ilpakmuueckoe 3anamue
[Tonyyenne MeTaHa U U3y4eHHE €T0 CBOMCTB: TOPEHUS, OTHOIICHHS] K OpOMHOM BOJIE U pacTBOPY Iep-
MaHTraHaTa KaJlus.

1.3. Dmunenogvie u ouenosgvie y21e8000p00bl
TI'omonornueckmnii psax ajJaKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbI 3TUJIEHA U
ankeHoB. ['omMosorudeckuii psa u obmas Gopmyra ankeHoB. M3omepus 3TUICHOBBIX YIII€BOJOPO/IOB:
MEXKKJIacCcoBasi, YIIEPOJHOIO CKeJeTa, MOJIOKEHHUs] KPaTHOM CBs3H, reoMerpuueckas. OcoOeHHOCTH
HOMEHKJIATypbl 3TUJIEHOBBIX YIVIEBOJAOPOI0B, HaA3BaHUS BAKHENIINX paaukanoB. Pu3nueckue CBONCT-
Ba AJIKCHOB.
XuMHYEeCKHE CBOICTBA AJIKEHOB. DJEKTPODUIBHBIN XapaKTep peakinid, CKIOHHOCTh K PEaKIHsIM
MIPUCOEANHEHUSI, OKUCIIEHUs, monuMepu3anunu. [IpaBuino MapkoBHHUKOBA U €r0 3JIEKTPOHHOE 00OCHO-
BaHue. Peakiuu rajgoreHUpoBaHus, TUAPOTaJIOreHUPOBAHUs, THApPATallii, THAPUPOBaHUA. MexaHu3m
Ag-peaxuuii. [TonsiTue 0 peakusax noiuMmepusanuu. ['opeHre aikeHoB. Peakiiny OKUCIeHHUS B MITKUX
U JKECTKHX ycioBUaX. Peakius Barnepa u ee 3HaueHue 175 OOHapyKE€HUsI HEMPEIENbHBIX YIIeBOI0-
POZIOB, MOJIYYEHUS TJIUKOJIEH.
IIpumeHeHne u crnoco0bl NOJyYeHHs] aJIKeHOB. Vcronb30BaHNe BHICOKOW PEAKIIMOHHOM CIIOCOOHO-
CTH aJIKEHOB B XMMHMUYECKOM MPOMBIIIIEHHOCTH. [IpuMeHenne atunena u nponuieHa. [IpoMpliieHHble
CHOCOOBI TIOJyYeHUs! alNKeHOB. Peakiuu neruapupoBaHus U KpeKuHra ajnkeHoB. JlabopaTopHsbie crio-
cOOBI TIOJTYYEHHSI AIKEHOB.
Aaxanuensbl. [loHsaTHe n KnaccUpUKAIMS JUSHOBBIX YIIIEBOJAOPOIOB 110 B3aUMHOMY PACHOJIOXKEHUIO
KpaTHBIX cBs3eil B Moiiekyse. OCOOEHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOT'O CTPOEHHSI COMpS-
KEHHbIX AueHOB. IloHsATHE O m-3meKkTpoHHOW cucteme. HoOMeHKnarypa IUMEHOBBIX YII€BOAOPOJIOB.
Oco0eHHOCTH XUMHUYECKHX CBOWCTB CONPSKEHHBIX TUEHOB KaK CIEACTBHE MX 3JEKTPOHHOTO CTpOe-
Hus. Peakimu 1,4-npucoenunenus. [lonmumepusanus auenoB. CrocoObl MOMTyYeHHUs TUEHOBBIX yIie-
BOJ10po10B: paboTsl C.B.JIebenena, neruipupoBaHe aJIKaHOB.
OcCHOBHBIC MOHATHS XMMHMH BBICOKOMOJIEKYJ/ISIDHBIX COCMHEHMH (HA mMpuMepe NMPOAYKTOB IO-
JIUMEPHU3ALMH AJKEHOB, AJKAaJAMEHOB U HX TaJIOreHNPOM3BOAHBIX).MOHOMEp, MOIUMEp, peaKuus
MIOJINMEPU3ALINH, CTENEHb MOJIMMEPU3ALNN, CTPYKTYPHOE 3BEHO. THIBI MOJMMEPHBIX LIENIEH: JIMHEH-
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HbIE, pa3BETBIECHHBIE, cluThe. [loHATHE O cTepeoperyisapHbIx nonuMmepax. Ilonnmeps! Tepmoria-
CTUYHBIE U TepMopeakTuBHbIE. [IpeacTaBienue o miactMaccax u snacroMepax. [lonuatunen BrICOKO-
r0 ¥ HU3KOTO JaBJIE€HUs, €ro cBorcTBa U mpuMeHenue. Karanuzaropsl [{urnepa—Harra. [Tonunponu-
JIeH, ero NMpuUMEHEeHHe M CBoiicTBa. ['ajmoreHconepskaiiue MoOJUMEpbl: TE(IIOH, MOIUBHHUIXIOPUIL.
Kayuyku HatypanbHblii u cuaTeTndeckue. CononumMeps! (OyTaaueHCTHPOIbHBIN Kayuyk). Bynkanusa-
IUs Kay4dyKa, pe3uHa U YOOHHT.
Hemoncmpayuu
Mogenu MoJIeKyl CTPYKTYPHBIX M ITPOCTPAHCTBEHHBIX M30MEPOB aJIKEHOB U alikaaneHoB. Komtekuus
«Kayuyk u pe3nHar.
Jenonumepuzanus kaydyka. CryuieHue MIeYHOro coka KaydyKOHOCOB (MoJiouasi, 0/1y-BaHUHUKOB, QU-
Kyca).
Jlabopamopnwie onvimol
OOHapyxeHue HenpeaeIbHbIX COeTMHEHUI B KepOoCHHe, ckunuaape. O3HakoMiIeHHe ¢ 00pasiamMu mo-
JTUATUIIEHA U TToNUIponuieHa. Paco3naBanue oOpas31oB ajJKkaHOB U aJIKEHOB.
Ilpakmuueckue 3anamus
ITony4yenue sTHIeHA NEeruApaTalie STUIIOBOIO CIIUPTA.
B3aumoneiicTBue sTuieHa ¢ GpOMHOI BOJOH, pacTBOPOM IepMaHTraHaTa Kainus. CpaBHEHUE INIaMEHU
STHJIEHA C IJIaMEHEM MpeIeNIbHBIX YIIeBOJOPOI0B (MEeTaHa,
ponaH-OyTaHOBOM CMECH ).

1.4. Ayemunenogule yene8000poosl
TI'omonornuecknii psx aJIKHHOB. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE allETUIIEHA U IPYTUX
ankuHoB. ['oMonornueckuit psan u obmas Gopmyna aakuHoB. HoMeHkIaTypa aneTuIeHOBBIX YIieBo-
nopoaos. M3omepust MeXKIaccoBasi, yriiepoJHOrO CKeJIeTa, MOJ0KEHHSI KPaTHOU CBSI3H.
XuMH4yecKkHe CBOHCTBA U MPUMeHeHue aTKUHOB. OCOOCHHOCTH peaKIfii MPUCOEAUHEHHS TI0 TPOi-
HOM yriepon-yrieponHoil cBa3u. Peakumsa Kyueposa. IIpaBuino MapkoBHHKOBAa NPUMEHHUTENBHO K
anerusieHaM. [logBMKHOCTH aToMa BOJOpo/ia (KUCIOTHBIE CBOMCTBA alKWHOB). OKHCIIEHHE alIKHHOB.
Peakuus 3enunckoro. [IpuMeHeHne alleTUIIEHOBBIX YIiieBOA0po10B. [lonuBuHMIaneTar.
Ioayyenune aaxkuHoB. [lonydyeHne aneTuieHa MUPOIM30M MeTaHa U KapOUIHBIM METOJIOM.
Jemoncmpayuu
Mopenu MONEKyIIbl aeTUIIEHA U IPYTUX AIKUHOB.
[Tonydenue aneTnieHa u3 kapOuja Kaiblysl, O3HAKOMJIEHHE C PU3NYECKUMU U XUMUUECKUMHU CBOMCT-
BaMH alleTHJICHA: PACTBOPUMOCTHIO B BOJIE, TOPEHHUEM, B3aUMOJICHCTBHEM C OPOMHOM BOJIOH, pacTBO-
poM nepmaHranara kanus, coiasimu meau (1) u cepebpa.
Jlabopamopuwiii oneim
N3roroBnenue Mojenei MOJIEKyYJ alKMHOB, UX U30MEPOB.

1.5. Apomamuueckue yenes000podsi
I'omosiornyeckuil psax apeHoB.beH30s Kak IIPENCTaBUTENb apeHOB. Pa3BuTue NpencTaBiIeHUN O
cTpoeHnu Oenzona. CoBpeMeHHbIE MPeICTaBICHHs] 00 AJIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHUU
oenzona. OOpazoBaHHe apOMaTHYECKON T-cHCcTeMbl. ['oMoioru OeH307a, X HOMEHKIIATypa, 0OIIast
¢dopmyna. Homenknarypa s AM3aMEHHBIX TNPOM3BOJAHBIX O€H307a: opmo-, Mema-, napa-
pacrojoxeHue 3aMmecTuTeneil. Pu3n4ecKue CBOMCTBA apeHOB.
XuMHnuyecKue cBoiicTBa apeHoB. [Ipumepbl peakiuii 3IeKTpOPUIHLHOTO 3aMEIICHUS: TaIOTeHHUPOBa-
HUs, amkuiaupoBaHus (karamuzatopsl Opuaens—Kpadrca), HUTpOBaHUS, CyiabhupoBanus. Peakiuu
THJIPUPOBAHUS U TPUCOCAMHEHUS XJopa K O6eH3zony. OcoOeHHOCTH XUMHUYECKUX CBOMCTB T'OMOJIOTOB
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Oensona. BzanMHoOe BIIMsSIHEE aTOMOB Ha MPUMEpPE TOMOJIOTOB apeHOB. OpHUEHTALNUS B PEAKIUAX DIICK-
TpoduiasHOTO 3amemieHus. Opuentantsl [ u Il pona.
IIpumeneHnne u nosryuyeHue apeHoB. [IpupoHbie HCTOYHUKH apOMAaTUYECKUX YIIIEBOJOPOJIOB. Apo-
MaTHU3allvs aJTKAaHOB U [UKIIOATKAHOB. AJIKHIIMPOBaHUE OCH307Ia.
Jemoncmpayuu
[ITapocTeprkHeBbIe 1 0ObEMHBIC MOJICTTH MOJIEKYJT O€H30J1a U €ro roMoJIoToB. Paznenenue cmecu OeH-
30J—BOJIa C MMOMOIIBIO JEIUTEILHOW BOPOHKH. PacTBopsromias crmocoOHOCTh OeH30J1a (IKCTPAKITUs
OpPraHMYECKUX M HEOPTaHWYECKUX BEIIECTB OCH30JIOM M3 BOJHOTO PAacTBOpa Moja, KpacUTENei; pac-
TBOPEHHE B OCH30JI€ BEIECTB, TPYAHOPACTBOPUMBIX B BOJIE (Cephl, OCH30MHOMN KUCIOTHI).
I'openue Genzomna.
OTtHomenune 6eH301a K OPOMHOM BOJIE, pacTBOPY MepMaHraHnarta kanus. [lonyuenne HutpoOeH3oa.
O3zHakoMJeHHE C (U3MUECKUMHU CBOMCTBAMU apOMATHYECKHUX YTIIEBOJOPOJIOB C UCIOIB30BAHUEM pac-
tBOpHTENst «CoNbBEHTY. M3roToBICHHE W HCIONB30BAaHKUE MPOCTEHIEro mpubopa i Xpomarorpa-
¢bun.
[Tonyuenue GeH3oma qeKapOOKCHUITMPOBaHHEM OCH30MHOM KUCIOTHL. [lonyueHue u paccioeHue IMyib-
cun 6eHsona ¢ Bojgoi. OTHomEeHHe OeH305a K OpOMHOI BOJIE M pacTBOPY IMepMaHraHaTa Kajusl.

1.6. IIpupooHvle ucmoynuku y2ie8000po0os
Hed1s. Haxoxaenue B mpupoe, coctaB u ¢puzndeckue cBorictBa HeTr. TOITMBHO-IHEPTETHYECKOE
3HaueHune Hedtu. [Ipomeinuiennas nepepadorka HedTh. Pextudukanus HedTH, OCHOBHBIC (paKIIUN
ee pasJieNieHus], UX UCIoib30BaHue. Bropuunas nepepaboTka HEPTENPOAYKTOB. PexTudukamus maszy-
Ta TPH YMEHBIICHHOM jaaBieHuu. KpekuHr HedTenmpoaykToB. PasnmudHple BUIBI KPEKHHTA, PaOOTHI
B.I'.IllyxoBa. N3omepuzanius aakaHOB. AJTKUIMPOBAaHUE HEMPEACTbHBIX YTIIEBOIOPOA0B. PrudopmuHT
HedrenpoaykToB. KauecTBo aBTOMOOMIBHOTO TOMTMBa. OKTaHOBOE YHCIIO.
IIpuponubiii 1 nonyTHbI HedTsAHOM ra3pl. CpaBHEHHME COCTaBa IMPHUPOJHOIO U MOMYTHOIO Ia30B,
WX MPAKTUIECKOE UCIOIb30BaHMUE.
Kamennblii yroab. OCHOBHBIE HAIIPABJICHHS UCIIOJIB30BAaHUs KaMEHHOTO yrisi. KokcoBaHne KaMeHHO-
ro YIJisi, BaKHEHIINE IPOAYKThI 3TOTO Mpoliecca: KOKC, KAMEHHOYTOJIbHAsl CMOJIa, HaJICMOJIbHAS BOJIA.
CoenuHeHus, BBIACTsAEMbIE W3 KAMEHHOYTOJIBHOW CMOJBL. [IpoayKThl, IOTydaeMbie W3 HAICMOIBHOU
BOJIBIL.
DKOJIOTHYECKHE aCIeKThI T0ObIYM, TEPepabOTKU U UCTIOIb30BAaHUS TOPIOUNX UCKOITAEMBbIX.
Hemoncmpayuu
Komnekuust «I[IpupomHble MCTOYHHUKH YTIIEBOAOPOJ0BY». CpaBHEHHE MPOIECCOB TOPEHHUS HEPTH H
npupoaHoro raza. O0pazoBaHre He(PTSIHOH MJICHKU HA MOBEPXHOCTH BOJIbI. KaTamuTuyeckuii KpeKuHT
napadurHa (MM KEPOCHHA).
Jlabopamopuusie onvimot
OmnpeneneHne HaIUM4YUs HETPEACTbHBIX YIIIEBOJOPOJIOB B OSH3WHE U KepocuHe. PacTBOpUMOCTH pas-
JTUYHBIX He(TenpoAykToB (OeH3WHA, KepOCHHA, MTU3EIHLHOTO TOIUIMBA, Ba3elwHa, NapaduHa) Ipyr B
Apyre.

1.7. I'uopoxcunvrovle coeOuHenust

Ctpoenne u kiaaccuurkanus cnuproB. Kiaccudukanusi CnUpTOB MO THITY YTIEBOJAOPOIHOTO PaIH-
KaJia, YUCIy TUIPOKCHIBHBIX TPYII U TUITY aTOMa YTIIepoja, CBA3aHHOTO C TUIPOKCUIBLHOU TPYIIIOW.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE TMJIPOKCHIIBHOM TpyIbl. BiusHue cTpoeHus cnupToB
Ha X (U3HYECKUEe CBOWCTBA. MeXMOIEKYIIsIpHasl BOJAOPOIHAS CBSA3b. | OMOJIOTHUECKHH PsiJl TPEAeIb-
HBIX OJIHOATOMHBIX CIIUPTOB. M30Mepus 1 HOMEHKJIATYpa alKaHOJOB, UX o0mIas popmyna.
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XumMHuyecKHe CBOMCTBA aJIKAHOJI0B. PeakimoHHas crmocoOHOCTh MPEeNbHBIX OJHOATOMHBIX CITHP-
TOB. CpaBHEHUE KHUCIOTHO-OCHOBHBIX CBONCTB OPraHMYECKHMX M HEOPTraHWYECKHUX COEAUHEHUH, CO-
nepxkamux OH-rpymmy: KuciIoT, oCHOBaHUH, aM(OTEpHBIX COeTUHEHHH (BOJABI, CIUPTOB). Peakiuu,
MIOATBEPKIAIOIIME KHUCIOTHBIE CBOMCTBAa CHUPTOB. Peakuny 3amelieHus T'MAPOKCWIBHON TIpYIIIBL.
MexxMoneKysipHas JeruapaTaius CupToB, YCIOBUS 00pa3oBaHus MPOCThIX 3¢upoB. CiaoxHbIe d(u-
PBl HEOPraHUYECKUX U OPraHUYECKUX KUCIOT, peakuu 3repudukanuu. OKUcIeHre U OKHCIUTEIbHOE
JErUIpUpOBaHUE CIIUPTOB.
Cnoco0blI moJiy4yeHusi CHUPTOB. ['naponn3 rajoreHankaHoB. ['uapaTtanys ankeHoOB, yCIOBHS €€ Mpo-
BeZieHUs. BoccTaHoBIIeHHE KapOOHUITBHBIX COSTUHEHUH.
OT1aesbHBIC MPEACTABUTEIN AJKAHOJI0B. METaHOI, €ro MPOMBIIIJICHHOE MOJIy4YeHHE U IPUMEHEHUE
B TNpoMbllIeHHOCTU. buonoruueckoe paeiictBue meranona. Crnenuduueckue crocoObl MOTYYEHHUS
ATWJIOBOTO ciupTa. PU3HOIOrHUECKOE IEHCTBUE ITAHOIIA.
MHoroaromublie cnupthbl. M3omepus M HOMEHKIATypa MPEICTABUTENICH ABYX- U TPEX-aTOMHBIX
cnupToB. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB MHOTOAQTOMHBIX CIIUPTOB, UX Kaue€CTBEHHOE OOHapyxke-
Hue. OTaenbHble IPEICTaBUTENN: STUIICHTIINKOIIb, TIUIIEPUH, CIOCOObI UX MOJyYEHUs, IPaAKTUIECKOe
IIPUMEHEHHE.
®eHos1. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHEe (heHosa. B3anMHoe BIUSHHE apoMaTHYecKOro
KOJIbLIa ¥ TUAPOKCHUIIBHOM TPYIIIIBL.
XuMu4deckue cBoicTBa (peHosa Kak (QYHKIHMS €ro XMMHUYECKOTO CTpoeHHs. bpomupoBanue ¢eHosna
(kauecTBEHHAs peakilvsi), HUITpOBaHKE (MMKPUHOBAsI KUCIIOTA, €€ CBOMCTBA M mpumeHenue). Obpaso-
BAaHHUE OKPALIEHHBIX KOMILUIEKCOB C MOHOM Fe’”. [Mpumenenne denona. [lonydenue ¢enona B mpo-
MBIIUIEHHOCTH.
Hemoncmpayuu
Monenu MOJIEeKyJ COUPTOB U (DEHOJIOB.
PacTBOpHMOCTH B BOJI€ aJIKAHOJIOB, TUJICHIJIMKOIIA, TIIMIEpUHA, (peHona. CpaBHEHHE CKOPOCTH B3au-
MOJICUCTBUSA HATPHUS C 3TAHOJIOM, MPOIMAHOJIOM-2, 2-METHI-IIPONAHOIOM-2, TiuiepuHoM. [lomydenue
OpoMdTaHa U3 dTaHOJA.
BritecHenue ¢eHomna u3 peHonsTa HaTpUs YroibHOM KucnoToi. Peakius penona ¢ popmanbaeruaiom.
KayecTBeHHbIE peakiiuu Ha (EHO.
3aBUCHMOCTH PacTBOPUMOCTH ()eHOJIa B BOJAE OT Temmeparypsl. B3aumoseiictBue ¢eHosia ¢ pacTBo-
POM ILIETOYH.
Pacnio3naBanue pacTBOpoB (heHOJsATa HATpUs U KapOoHaTa HaTpus (6apOOTax BBIJBI-Xa€MOT0 BO3AyXa
WJW ISUCTBUE CUJIBHOM KUCIIOTHI).
PacrioznaBanue BOIHBIX PacTBOPOB (heHOJIa U TIUIEPUHA.
Jlabopamopuuvie onvimot
PexTugukaius cMecu 3TaHOI—BO/A.
OOHapy>xeHue BOJbl B a3€0TPOIHOIN CMECH BOBI M STHJIOBOTO CIIUPTA.
Ilpakmuueckue 3anamus
N3yueHnne pacCTBOPUMOCTH CIIUPTOB B BOJE.
OxwucieHue CIMpPTOB Pa3IMYHOIO CTPOSHUS XPOMOBOIl cMmechto. [lonmyuenue austunosoro s¢wupa. Io-
Jy4yeHUe IiuiepaTa MeIu.

1.8. Anvoecuowt u kemomwl
I'omonornueckue psigbl ajabJeru0oB U KeToHOB. [loHsATHE 0 KApOOHMIBHBIX COCTUHEHUSX. DIIEK-
TPOHHOE CTPOEHHE KapOOHMIBbHOU Tpynnbl. M30Mepusi 1 HOMEHKJIATypa albIeTHA0B U KeTOHOB. Du-
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3UYEeCKHE CBOMCTBA KApOOHUIIBHBIX COAMHEHUH.
XHUMHYeCKHEe CBOHCTBA aJIbJerH0B U KeTOHOB. PeakiionHas cnocoOHOCTh KapOOHUIIBHBIX COETH-
HEHUW. Peakium OKMCIIEHHs aabJeruioB, KaYeCTBEHHbBIE PEaKIMU Ha aJbJEeTHIHYI0 Tpynny. Peaknun
MOJIMKOHICHCAUU: 00pa3zoBaHue (PeHO0I0(pOpMabIECTHIAHBIX CMOJL.
IIpumeHeHne M noJryyeHne KapOOHMJIbHBIX coequHeHMi. [IpuMeHeHNe anbIeruioB U KETOHOB B
OBITY ¥ MPOMBIIIJIEHHOCTH. AJTBJETHIBI U KETOHBI B TIpupoie (3¢upHbie Macna, pepomonsl). [Tomyde-
HUEe KapOOHWIBHBIX COETUHEHHI OKHUCICHHEM CIUPTOB, TWApaTaluel alkKuHOB, OKHCIEHUEM YTJIEBO-
nopoaoB. OTnenbHbIe MPEICTaBUTENN ANbIETUIOB U KETOHOB, CIEIU(PUUECKHE CIIOCOObI X MOTyde-
HUs U CBOWCTBA.
Hemoncmpayuu
lapocTepkHEBble U OOBbEMHBIE MOJETN MOJIEKYJ ajbJAETHA0B M KeToHOB. IlomyueHue ykcycHOro
aJbJIern/1a, OKMCIEHUE 3TaHOJIa XpPOMOBOM cMechlo. KauecTBEHHBIE peakliuy Ha ajbAeTUHYIO TPYIIy.
Jlabopamopnvie onvimol
OxkwciieHre dTaHoJIa B dTaHaJb pacKaJICHHOW MeaHoW mpoBojokoil. [Tomydyenue denomodopmanbie-
TUIHOTO nojuMepa. Paco3HaBaHue pacTBopa aleToHa U opmalivHa.
Ilpakmuueckue 3anamus
M3yueHne BOCCTAaHOBUTENIBHBIX CBOMCTB alIbJIETHIOB: PEAKIUs «cepeOpstHOro 3epKajay, BOCCTAaHOB-
nenue ruapokcuaa meau (11).
BzaumopeiictBue Gpopmanbaeruia ¢ THIAPOCYIbGUTOM HATPUSL.

1.9. Kapbonogvie kuciomsl u ux npouzeoonbsie
T'omoJuiornyeckuii psig npeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [loHsATHE O KapOOHO-
BBIX KHCJIOTaxX M UX Kiaccudukanus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIBHOM
rpynnsl. 'oMonorudeckuii psij npeaenbHbIX 0JIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATypa U
nzomMepusi. MexMoeKyJIIpHble BOJOPOJHBIE CBSI3U KapOOKCHIIBHBIX TPYII, WX BIUSHUE Ha (u3nde-
CKHE CBOICTBAa KapOOHOBBIX KUCIIOT.
XuMHUYeCKHe CBOICTBA KAPOOHOBBIX KMCJIOT. Peakiyuu, WuItOCTPUPYIOIINE KUCTOTHBIE CBOMCTBA U
UX CpaBHEHHE CO CBOMCTBAaMM HeOpraHumdeckux kKucioT. OOpa3zoBaHue (YHKIIMOHAJIBHBIX MPOU3BOJ-
HBIX KapOOHOBBIX KHCIOT. Peakiuu sTepudukaui. AHTHIPUIBI KAPOOHOBBIX KUCIOT, UX MOTyYCHHE
U IPUMEHEHUE.
Crnoco0bl noJiyueHusi KapOOHOBBIX KUCJIOT. OTe/IbHbIE MPEeACTABUTEU U UX 3HaYeHHe. OO0me
CHOCOOBI TIOJyYEHUS: OKUCIICHHE aJIKaHOB, aJKEHOB, MEPBUYHBIX CIUPTOB, ajbAETUA0B. Baxueiimue
MPECTaBUTENN KapOOHOBBIX KHCIIOT, UX OMOJIOTHYECKasl poOjlb, Celn(UIecKre criocoObl OTydeHH s,
CBOMCTBA U MPUMEHEHUE MYPaBbUHOW, YKCYCHOM, NTAJIbBMUTUHOBOM U CTEAPUHOBOW; aKpUJIOBOM U Me-
TaKpHUJIOBOH; OJICMHOBOM, JIMHOJIEBOHN M JIMHOJICHOBOM; I1aBEJIEBOM; O€H30MHON KHUCIIOT.
Caoxnblie 3pupsbl. CTpoeHHE 1 HOMEHKJIATypa CIOKHBIX 3(DUPOB, MEKKIIACCOBAst H30MEPHs ¢ KapOo-
HOBBIMH KHcI0TaMH. CHOCOOBI MOTYYEHUS CIOKHBIX APUpoB. OOPaTUMOCTh peaKkIuy ATePUPHKALINN
U (hakTOpHl, BIMIIOIMIKE Ha cMelleHne paBHOBecHs. OOpa3oBaHKe CIOXKHBIX MoundpupoB. [lonmuaTu-
neHtepedTanar. JlaBcaH kak IpeaCcTaBUTENb CHHTETUYECKUX BOJIOKOH. XMMHUYECKHE CBOICTBA U MPHU-
MEHEHHE CIIOKHBIX Y(PUPOB.
Kupbl. Xups! kak crnoxkusie 3¢upsl ruieprHa. KapOoHOBbIE KUCIIOTHI, BXOASIINE B COCTAaB )KUPOB.
3aBUCUMOCTb KOHCUCTEHIIMH JKUPOB OT MX COCTaBa. XMMUYECKUE CBOMCTBA JKUPOB: THIPOJIHN3, OMBI-
JIeHue, THApUpOoBaHue. buonornyeckas posb )KUPOB, X UCIOJIB30BaHNE B OBITY U POMBIIIEHHOCTH.
Coau kap0o0oHOBBIX KMCJI0T. Mbuta. CiocoObl TOTyYeHHs COJIeH: B3aUMOACHCTBHE KapOOHOBBIX KH-
CJIOT C METajlylaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAHHUSIMH, COJISIMM; LLIEIOYHON THIAPOJIM3 CIIOKHBIX
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3¢upoB. XUMHUECKHE CBOIMCTBA cojeil KapOOHOBBIX KHCIOT: THAPOJIN3, PEaKIM MOHHOTO OOMeEHa.
Mpbla, CyIIHOCTh MOIOIIETO ecTBUsI. OTHOIIEHUE MbUIA K KECTKOU BoJie. CHHTETUYECKUE MOIOIIUE
cpenctBa — CMC (neTepreHThl), uX MPEUMYIIEeCTBa U HETOCTATKH.
Jemoncmpayuu
3HAaKOMCTBO ¢ (PM3WYECKHMMM CBOMCTBaMHU Ba)XKHEHWIIMX KapOOHOBBIX KUCIIOT. Bo3ronka OeH30HHON
KHCJIOTHI.
OTHolIEeHNE pa3TUYHBIX KAPOOHOBBIX KUCIIOT K BOJIE.
CpaBuenne pH BOJHBIX pacCTBOPOB YKCYCHOM M COJISIHOM KUCJIOT OJJUHAKOBOW MOJISIPHOCTH.
[TonydeHne IpUSITHO MAXHYIIETO CIOXHOTO dhupa.
OTHolIIEHNE CIIMBOYHOTO, MOJCOJHEYHOI0, MAIlIMHHOTO Macell U MaprapiuHa kK OpoMHOM Boje U pac-
TBOpY IIEpMaHraHaTa KaJus.
Jlabopamopnwie onvimol
B3aumMogeiicTBue pacTBOpa YKCYCHOM KHMCIIOTBI C MAarHUEM, OKCHUJIOM IIMHKA, THIPOKCUIOM >Keje3a
(IIT), pacTBOpOM KapOOHATa Kajus U cTeapaTa Kajusl.
O3HakomiIeHHE C 00pa3liaMu CI0KHBIX d(PUPOB.
OTHoIIEHNE CIOXKHBIX d(PUPOB K BOJEC W OPTaHUYECKUM BEIIeCTBAM. BhIBeleHHE KUPHOTO TISATHA C
MTOMOIIBIO CIIOKHOTO dhupa. PacTBOPUMOCTH KUPOB B BOJIC U OPTrAaHMUECKUX PACTBOPUTEIISIX.
CpaBHEHME MOIOIIUX CBOMCTB X034MCTBEHHOTO Mbuia 1 CMC B 5K€CTKOM BOJIE.
Ilpakmuueckue 3anamus
PacTBOpUMOCTh paznUYHBIX KapOOHOBBIX KUCJIOT B BOJE. B3anMoeiicTBHe YKCYCHOM KUCIIOTBI C Me-
tayuiamu. [lonydeHne n30aMuIoBoOro 3pupa YKCyCHON KUCTOTHI.
CpaBHEHME CTENEHH HEHACBIIMIEHHOCTH TBEPAOTO M KUAKOro XUpoB. OmbuieHue xupa. llomyuenue
MbLJIa ¥ U3Y4YE€HHE €r0 CBOMCTB: IEHO00Pa30BaHUs, peaK[uii HOHHOTO 0OMeHa, THPOIN3a, BbIIEICHUS
CBOOO/IHBIX KUPHBIX KHCIIOT.

1.10. Yanesoowt
IMousitue 06 yraesoaax. Knaccudukarus yrieBomoB. MoHO-, TU- ¥ MOJUCaXapyIbl, IPEICTAaBUTEITH
Ka)KJIOW TPYMIBI YIIIeBOAOB. bruosnornueckas poib yrieBoJIoB, UX 3HAUCHHE B JKU3HH YeJlIOBEKa U 00-
LIeCTBA.
Monocaxapuabl. CTpoeHHE U ONITUYECKAsT H30MEPHUsT MOHOCaxapuI0B. X kiaccupukamus mo 4uciy
aTOMOB yTJIepoJia U Ipupoje KapOoHUIbHOM rpynmbl. @opmynbl Ouimiepa u Xeyopca I ©300pake-
HHSI MOJIEKYJ MOHOcaxapuaoB. OTHeceHne MoHocaxapusioB Kk D- u L-psany. Baxkneimue npencraBu-
TEU MOHO3.
['moko3a, cTpoeHue ee MOJIKYIbl M (Qu3ndeckue cBoiicTBa. TayTromepusi. XWMHUYECKHE CBOMCTBa
TJIIOKO3BI: PEaKIIUU 10 albJIETHIHON TpyIe («cepeOpsHOTo 3epKajiay, OKUCICHHE a30THOM KHUCIOTOMH,
ruapupoBanue). Peakiuu riroko3bl KaK MHOTOATOMHOTO CIIUPTA: B3aUMOJAEHCTBHE TIIIOKO3bI C THIPO-
keugoM menu (I1) mpu KoMHATHOM TemnepaType U HarpeBaHUU. PazmuuHblie THIIBI OpOXKEHHs! (CITUPTO-
BOE, MOJIOUHOKHCT0€). ['1oko3a B mpupoae. buonorudeckast poib v IpuMeHEHHE T10Ko3bl. DpykTo3a
KaK M30Mep TJI0K03bl. CpaBHEHHE CTPOEHUSI MOJEKYJbl U XMMHUECKUX CBOWCTB TIIIOKO3BI U PPYKTO-
3bl. DpyKTO3a B MPUPOAE U ee Ouonoruyeckas poJb.
[TenTo3s1. Pubo3a u ne3okcuprbo3a Kak MpecTaBUTENH aabaoneHTo3. CTpOCHHE MOJIEKYIT.
HMucaxapuabl. Ctpoenue qucaxapuaoB. Ciocod cowieHeHUs TUKIOB. BoccTaHapnuBarome u HeBOC-
CTaHABJIMBAIOIINE CBOMCTBA JUCAXApHUJIOB KaK CIEACTBUE COWIeHEHUs Iukia. CTpOeHHE U XUMHYe-
CKHME CBOMCTBa caxapo3bl. TEXHOJOrMYECKHEe OCHOBBI IMPOU3BOJICTBA caxapo3bl. JIakTo3a u ManbTO3a
KaK M30MephI caxapo3bl.
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Mommncaxapuabl. O6miee crpoeHne nonmcaxapuaoB. CTpoeHHe MOJIEKYIbl KpaxMana, aMuIo3a U aMu-
nonekThH. du3nyeckrue CBOMCTBA Kpaxmaia, ero HaxO)KJI€HHE B MPHUpPOJAe U OMOJIOTHYECKas POJb.
I'mukoren. Xumudeckue cBoicTBa kpaxmasia. CTpoeHHE 3JIEMEHTAPHOTO 3BEHA LEIUTI0NI03bl. BrusHue
CTPOCHHS TIOJTUMEPHOU 1IenH Ha GU3NYECKUE U XUMHUYECKHUE CBOMCTBA IEJUTIONO03bL. [ MApOoIu3 1esuito-
7103bI, 00pa30BaHUE CIOXKHBIX Y(PUPOB C HEOPTAHMUYECKUMU M OPTaHUYECKUMHU KHUCIOoTamu. [loHsTHe
00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IlIeJKe, BUCKo3e. HaxoxieHue B npupoze u Ononoruyeckas
poJib 1EeUT0103bl. CpaBHEHHE CBOMCTB KpaxMmaia U LEJITI0JIO3bI.
Jemoncmpayuu
OOpa3ibl YIIIeBOAOB U U3JIEIHUN U3 HUX.
[Tonydenune caxapaTa KajJbIUs U BBIJICICHUE caxapo3bl U3 pacTBOpa caxapara Kaublusa. Bzaumoneicr-
BHE TJTFOKO3BI ¢ (DYKCHHCEPHUCTOU KHCIOTOM.
OTtHoleHne pacTBOPOB caxapo3bl U ManbTo3bl K Cu(OH), mpu HarpeBannu. O3HaKOMIIEHUE C U3NYC-
CKHMMH CBOMCTBaMH Kpaxmalia U IeJUT0036l. HabyxaHue MeTono36l U KpaxMana B BOJIE.
[Tonydenue TpuHUTpaTa HEUTI0N03bl. KoMekiys BOJIOKOH.
Jlabopamopuusie onvimot
O3zHakoMJIeHHE ¢ (PU3NYECKUMHU CBOMCTBAMH TJIIOKO3BI (alTeuHasi yrmakoBka, TabneTku). KucimoTHbii
TUAPOJIN3 CaXxapo3bl.
3HAKOMCTBO C 00pa3liaMH MOJIHCaXapuI0B.
OO6HapyxeHrne Kpaxmaia ¢ MOMOIIbI0 KaueCTBEHHOW peakinuu B Mefe, xjiebe, orypre, MaprapuHe,
MaKapOHHBIX U3JENHIX, KpyHax.
Ilpakmuueckue 3anamus
Peakmus «cepebpsiHOTO 3epKajay rioko3bl. BanmonelicTBre Tit0K03b1 ¢ ruapokcuaoM Meau (II) mpu
Pa3IMYHbBIX TEMIEpaTypax.
JleiicTBre aMMUAYHOTO pacTBOpa OKCHAa cepebpa Ha caxapo3y. OOHapyKeHHE JIAKTO3bl B MOJIOKE.
JelicTBue 1oga Ha Kpaxmall.

1.11. Amunel, amurnoxuciomel, beaxu
Kanaccupukanus u usomepusi amunoB. [lorstue 06 amunax. [lepBuynbie, BTOpUYHBIE U TPETUIHBIC
amuHbl. Kitaccuukanusi aMIHOB TI0 THITY YTIIEBOIOPOJIHOTO PaJHKaia M YHCITy aMHHOTPYIIN B MOJIe-
Kyne. ['oMonorudeckue psijapl MpeAeTbHBIX anu(paTHYeCKHX H apOMaTHYECKHX aMHHOB, H30MEpHUS U
HOMEHKJIATypa.
XHuMHYeCKHe CBOHCTBA aMUHOB. AMHUHBI KaK OpraHMYeCcKHe OCHOBaHUS, UX CPaBHEHHE C aMMHAKOM
U JIPYTUMH HEOPTaHWYECKUMH OCHOBaHHUSAMHU. CpaBHEHHE XMMHUYECKHX CBONCTB anu(paTHYECKHX H
apomMaTHuecKux aMuHOB. OOpazoBaHue aMU0B. AHUIUHOBBIE KpacuTenu. [IoHsITHE 0 CHHTETUYEeCKIX
BOJIOKHaX. [loaraMuipl ¥ moMaMUAHbIE CHHTETUYECKUE BOJIOKHA.
IIpumeHenue u nosydyenne aMmuHoB. [lonyduenne amuuoB. Paboter H.H.3uanHa. AMHHOKHCJIOTBI
[TonsiTHe 06 AMUHOKHUCIIOTaX, UX KIACCU(PUKAILIUS U CTPOCHHE.
OnTuueckast U30MepHs 0-aMUHOKHUCIOT. HomMeHkatypa aMUHOKHUCIOT. J[BOMCTBEHHOCTh KHUCIOTHO-
OCHOBHBIX CBOWMCTB aMHUHOKHCIIOT U €€ IpU4YMHBI. bunosnspHeie nonsl. Peaknnn xonaeHcanuu. Ilemn-
TUHas cBsi3b. CUHTETUYECKUE BOJIOKHA: KampoH, sHaHT. Knaccudukamus BojokoH. [lonydenue amu-
HOKHCIIOT, UX IPUMEHEHHE U Onosiornueckast yHKIIHA.
Beakn. benku kak npupoansie noiaumepsl. [lepBuuHas, BTOpUYHas, TPETUYHAsT U UYETBEPTUYHAS
CTPYKTYpPHI OeNKoB. PUOPHILIIPHBIC U TJIOOYISIpHBIE OCKH. XUMHUUYECKHE CBOMCTBA OCIKOB: TOPEHHUE,
JeHATypalus, THAPOIN3, KaueCTBEHHBIC (I[BETHBIE) peakiuu. buonornyeckue (QpyHKIUU OCIKOB, MX
3HaueHue. benku kak komMmnoHeHT numu. [Ipo6iiema 6€TKOBOTO rOJI0IaHUS U TTYTH €€ PEIICHMS.
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Jemoncmpayuu

du3nyYecKre CBOMCTBA METUJIAMUHA: arperaTHOE COCTOSIHUE, LIBET, 3alax, OTHOIIEHUE K Boje. ['ope-
HHE€ METUJIAMUHA.

B3auMopeiicTBrue aHWIMHA U METHUJIaMUHA ¢ BOAOW U KucioTaMu. OKpalBaHue TKaHEeW aHUIMHOBBI-
MU KPACUTEISIMH.

ObnapyxeHue (QyHKIMOHANBHBIX TPYII B MOJEKyJaX aMHUHOKHCIOT. HelTpanuzamus menoun amu-
HOKHCIIOTOM.

Heiitpanuzanus KUCIOTH aMUHOKHCITIOTON. PacTBopeHue u ocaxieHre OenKoB.

Jlabopamopnvie onvimol

W3roroBneHune mapocTepKHEBBIX U 00BEMHBIX MOJIeNIell H30MEPHBIX aMHHOB. PacTBopeHue GeNKoB B
BOJIE M UX KOATyJIALIMS.

OO6napyxeHue 6enKa B KYpUHOM SIHIE H MOJIOKE.

Ilpakmuueckue 3anamus

OO6pazoBanue coseld aHuiauHA. bpomupoBanue anunuHa. OOpa3oBaHue cojeit riaunuHa. [lomydyeHue
MeaHOM conu riunuHa. JleHatypanus Oenka. [[BeTHbIe peakiiuu OeIKoB.

1.12. A30mcoodepacawue cemepoyukiuyeckue coeournenus. Hykneunogole kuciomol
HyxkJiienHoBbIe KHCJIOTHI. HyKiIeMHOBBIE KMCIIOTBI Kak INpUpOJAHbIE HoguMepbl. Hykieoruasl, ux
ctpoenue, npuMepbl. AT® u AJI®, ux B3aumMonpeBpalieHue 1 poJib 3TOro mpoiecca B nmpupoze. [lo-
uarue JJHK u PHK. Crpoenne JIHK, ee mepBuuHas m BTOpHuHasi ctpykrypa. Paborer ®.Kpuka u
J.Yorcona. KommiemeHTapHOCTh a30TUCTHIX ocHOBaHMi. Perummkanus JIHK. Ocobennoctu ctpoenus
PHK. Tunsr PHK u ux 6uonornyeckue Qpynxmuu. [lonsarue o tpouunom koje (komone). buocunres
OeJika B )KMBOM KJIeTKe. | eHHass mHKeHepusi 1 OMOTeXHOJIOTHs. TpaHCTeHHBbIe (POPMBI PACTCHUH U KH-
BOTHBIX.

Jemoncmpayuu
Mognenu MOJeKyn BaXHEHIINUX reTepolukioB. KomuleKkius rerepouukiInyeckux coequHenuil. Jlencr-
BHE€ pacTBOpa MUPUJIMHA HA UHIUKATOP.
B3anmopeiicTBre NupuanMHA C COMSIHOU KUCIOTOM.
Monens monexynsl JIHK, neMoHCcTpanus npyuHINIIA KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUM.
OO0pa3ipl MPOYKTOB MUTAHUS U3 TPAHCTCHHBIX ()OPM paCTCHHI U KUBOTHBIX. JIekapcTBa u mpemnapa-
ThI, U3TOTOBJIEHHBIE METOJJaMH T'€HHOM HHXEHEPUU U OMOTEXHOJIOTHH.
Jlabopamopuwiii oneim
N3zrorosnenre 00bEMHBIX U MAPOCTEPKHEBBIX MOJIENIEH a30TUCTHIX TeTEPOIIUKIIOB.

1.13. Buonozuuecku akmuenvle coeOUHeHUs
®epmenThl. [TonsaTHe 0 PepMeHTaxX Kak 0 OMOJOTHYECKHX KaTajmu3aTopax 0enkoBoit mpupoabl. Oco-
OCHHOCTH CTPOEHHMSI U CBOMCTB B CPaBHEHHH C HEOpraHMYEeCKMMHM KaTanu3zatopamu. Knaccudukanus
¢depmeHTOB. OCOOEHHOCTH CTPOEHHS M CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTH U 3(p(PEeKTUBHOCTD. 3aBU-
CHUMOCTb aKTUBHOCTH (hepMEHTOB OT TeMnepaTypsl U pH cpenbl. 3Hauenue hepMeHTOB B OMOJIOTHH U
IIPUMEHEHHE B IPOMBIIIJIEHHOCTH.
Buramunbl. [Tonsarue o BuramuHax. x kmaccudukanus n o6o3nauenue. Hopma nmorpebnenus Bura-
MUHOB. BonopactBopumble (Ha npumepe ButamuHoB C, rpynnsl B u P) m xupopactBopumsie (Ha
npuMmepe ButaMuHoB A, D u E). ABUTaMHHO3bI, TUTIEPBUTAMHHO3bI U THIIOBUTAMUHO3BI, UX TPOQU-
JIAKTHKA.
I'opmonsbl. TloHsiTHE 0 TOpMOHAX Kak OWMOJIOTMYECKH AKTHUBHBIX BEIECTBAX, BBIMOJHSIOMIUX SHIOK-
PUHHYIO PETYJISIIHIO )KU3HEASATETbHOCTH opranu3mMoB. Kiaccudukanus ropMOHOB: CTEpOUIBI, TIPO-
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M3BOJIHbIE AMUHOKHCIIOT, MTOJUIENTHAHbIE U O€IKOBbIE TOPMOHBI. OTIENbHBIEC MPEICTABUTEIH: CTPa-
JIMOJI, TECTOCTEPOH, UHCYJINH, aAPECHAIINH.

JlekapcrBa. [loHsiTHe O JEeKapcTBax Kak XMMHOTEPANEBTUUECKUX Mpemnaparax. KpaTkue ucropude-
CKHE CBEICHUS O BO3SHMKHOBEHHUHM M DPA3BUTUM XUMHOTepamuu. [pymmel JeKapcTB: cylbhaMuabl
(cTpenTonina), aHTHOMOTHKYU (TMIEHUIWIUINH), AHTHUIHPETHUKU (ACMUPHUH), AHANBICTUKH (AHAJIBTUH).
MexaHu3M NeiCTBHS HEKOTOPBIX JEKAPCTBEHHBIX MTPENapaToB, CTPOEHNUE MOJIEKYJ, TPOTHO3UPOBAHUE
CBOMCTB Ha OCHOBE aHAJIM3a XMMHUYECKOIO CTPOCHMs. AHTUOUOTHKH, WX KIAacCUPUKALUI MO CTpoe-
HUIO, TUITY U CTIEKTPY JAeicTBUs. be3onacHble criocoObl MpUMEHEHHs], TeKapCTBEHHBIE (DOPMBI.
Jemoncmpayuu

CpaBaenue ckopoctu paznoxenus H,O, nmon aeiictBueM epMeHTa Karajia3bl 1 HEOPTaHUYECKHUX Ka-
tanuzatopoB: KI, FeCls, MnOs.

OO0pa31pl BUATAMUHHBIX NpenaparoB. [1oTuBUTaMUHBL.

Wnmoctpanuu dororpaduil )KUBOTHBIX C Pa3NTUYHBIMU (OpMaMu aBUTAaMHHO30B. [lmakaT ¢ m3o0pa-
KEHHEM CTPYKTYPHBIX (OpMYJ 3CTpajuoia, TECTOCTEPOHA, aJipeHanuHa. BzaumonelicTBue agpeHanu-
Ha ¢ pactBopom FeCls.

benkoBas npupoja nHCYIMHA (IIBETHAS peakius Ha OCJIKH).

[TnakaTel WM KOIOTpaMMBbI ¢ (OpMyIaMu aMuja CyiIb(aHWUIOBON KUCIOTHI, AUTUAPO-POIUEBON U
JIOKHOM urupodoareBoi KUCI0T, OCH3WINEHUIIMILINHA, TETPALUKINHA, [IeOoTaKkCUMa, aClIUpUHA.
Jlabopamopuusie onvimot

VcnpiTanue pacTBOPUMOCTH aJpEHAIMHA B BOJIE M COJIIHOW KucioTe. OOHapy)XeHUe aclupuHa B ro-
TOBOM JIEKAPCTBEHHOU (opMe.

Ilpakmuueckue 3anamusn

O6napyxeHrue BUTaMuHA A B TozcoiHedyHOM Macie. OO0HapyxeHrue ButamuHa C B sI0JIOYHOM COKE.
Omnpenenenue BuTaMuHa D B pbIObeM jKHpe WM KypUHOM JKEJTKE.

JleiicTBHE aMUIIO3bI CIIFOHBI HA Kpaxmai. [IeicTBue neruaporeHassl Ha METUIICHOBBIM CUHUN. JlencT-
BHME€ KaTajasbl Ha MEPOKCHJ BOJOPOJA. AHAIU3 JIEKAPCTBEHHBIX MPENapaTroB, MPOU3BOIHBIX CAJINIIH-
JIOBOW KHUCTIOTHI. AHAJIN3 JIEKAPCTBEHHBIX MPENapaToB, MPOU3BOAHBIX 7-aMHUHO(EHOIA.

2. O0masi ¥ HeOpraHu4ecKass XUMHA
2.1. Xumus — Hayka o eewgecmeax

CocraB BemecTBa. Xumuueckue sjeMeHThl. CrocoObl CyIIECTBOBaHHUS XHUMHUYECKHX 3JIEMEHTOB:
aTOMBI, ITPOCTBIE U CIIO’KHBIE BELECTBA. BeliecTBa NOCTOSHHOTO U IIEPEMEHHOI0 COCTaBa. 3aKOH IO-
CTOSHCTBAa COCTaBa BelIeCTB. BelecTBa MOJEKYISPHOTO U HEMOJIEKYISApHOro cTpoeHus. CriocoObl
0TOOpaXeHHsI MOJIEKYJI: MOJIEKYJIIPHBIE U CTPYKTypHBIE (DOPMYIIbI; IAPOCTEPKHEBBIE U MacIITaOHbIE
npoctpancTBeHHbIe (CTroapTa—bpuriieda) Mmoen MOJIEKYII.
N3mepenue BemecTBa. Macca aToMOB M MOJIEKYJI. ATOMHAs €IMHULA Macchl. OTHOCUTEIbHBIE aTOM-
Hasi ¥ MOJIEKYyJIsipHas Macchl. KomndyecTBoO BellecTBa M IUHUIIBI €r0 U3MEPEHHS: MOJIb, MMOJIb, KMOJIb.
Yucno ABoraapo. MonsipHast macca.
ArperaTHbie COCTOSIHUSI BellecTBa. TBepaoe(KpUCTaAIIIMIECKOe U aMOp(HOE),)KUJIKOE U Ta3000pa3-
HOE arperaTHble COCTOSIHUS BEIIECTBAa. 3aKOH ABOTaJpo U ero ciaencTBUs. MospHbIi 00beM BelecTB
B ra3oo0pa3HoM coctosiHud. OOBEAWHEHHBI Ta30BBI 3aKOH U ypaBHeHHEe MeHeneeBa—
Knaneiipona.
CwMmecu BemecTB. Paznuuust Mexay cMecsiMU U XUMHUYECKHUMH COeMHEHUsIMU. MaccoBasi 1 oObeMHast
710711 KOMIIOHEHTOB CMECH.
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Jemoncmpayuu
OnbIThI, HJUTIOCTPUPYIOLINE 3aKOH COXpaHEeHUs Macchl BemecTB. Habop mMozeneit aToMOB M MOJIEKYII.
HekoTtopsie BemecTBa kosimuecTBOM B 1 MoJib. Moiesib MOISIPHOTO 00ObeMa ra3oB.
Ilpakmuueckue 3auamus
N3roroBnenue moieneit MOJIEKyJl HEKOTOPBIX OPraHUYECKUX U HEOPTraHUUECKUX BEIIECTB.
OuncTka BemecTB GUIbTPOBAHUEM U TUCTUILIAIMEH. OUHCTKA BEIIECTB MEPEKPHUCTATUTH3AIICH.

2.2. Cmpoenue amoma
ATOM — CJI0:KHAsl yacTUlA. [[oKa3aTeNnbCTBaA CII0KHOCTU CTPOCHMSI aTOMa: KaTOJHbIE U PEHTI€HOB-
ckue my4u, GoTodPPeKT, paguoaKTUBHOCTD, SJTEKTPOIIH3.
[Tnanerapnas mozaens atoma 3.Pesepdopna. Ctpoenue aroma o H.bopy. CoBpemeHHbIE TIpeicTaBIIe-
HUS 0 cTpoeHuu atoMa. KoprycKkysipHO-BOJIHOBOM JTyallu3M 4acTUIl MUKPOMHUPA.
CocraB atomMHOro sigpa. HykiaoHbI: IpOTOHBI U HEUTPOHBI. M30TONBI M HYKIUABL. YCTOHYMBOCTH
sep.
DJIeKTPOHHAs1 000J10uKka aToMOB. [loHATHE 00 AJIEKTPOHHOW OpOWUTATM M DJIECKTPOHHOM OOJIaKe.
KBanToBbIe uncina: rimaBHoe, opoUTaIbHOE (MOOOYHOE), MArHUTHOE M CTUHOBOE. Pacnpenenenue amex-
TPOHOB T10 YHEPTETUYECCKUM YPOBHSM, TIOYPOBHSIM U OPOUTAISIM B COOTBETCTBHH C MIPUHIIMIIOM Hau-
MeHbIIeH dHepruu, npuHnunoMm llaynu u mpaBunom ['yHaa. DiekTpoHHBIE KOH(MUTYpAIlMH aTOMOB
XUMHYECKHUX 3JIEMEHTOB.
BanenTHble BO3MOKHOCTH aTOMOB XUMHYECKHX AJIEMEHTOB.
DNeKTpoHHas KIaCCH(PUKAIUS XUMUYECKUX dJIEMEHTOB: S-, p-, d-, f-3eMeHTHLI.
Jemoncmpayuu
dotorddexr.
Mopenu opOutaneit pa3auaHon (HOPMBI.
Jlabopamopuuwiit onbim
HaGmoieHne CieKkTpoB UCITYCKAHUS U TIOTJIOMICHHS COSTMHCHUN XUMHYECKHUX JJIEMEHTOB C MIOMOIIBIO
CHEKTPOCKOIaA.

2.3. Ilepuoouueckuii 3axon u Ilepuoouuecxkas cucmema xumuyeckux snemenmos .M. Menoeneesa
OTKpbITHE MEPHOIUYECKOTO0 3aKOHA. [Ipeanochuiku: HakorieHHe (aKTOJIOTHYECKOTO MaTepuaa,
pabotsl mpenmectBeHHUKOB (M.B.Jlebepeitnepa, A.D.1llankyprya, /Ix.A.Hetonenzaca, JI.FO.Meiiepa),
che3n xuMHUKoB B Kapiicpys, nuunoctHble kadectBa J[.M.MenneneeBa. Otkpeitue J1.1.MeHneneeBbim
[Tepuonuueckoro 3akoHa.

Ilepuonnueckuii 3akoH U cTpoeHne aroma. M3otonbel. CoBpeMEHHOE MOHATHE XUMUYECKOTO 3Jie-
MeHTa. 3akoHoMepHOCTh [.Mo3znu. CoBpemenHast ¢hopmymnuposka [lepuonnyeckoro 3akona. Ilepuo-
J4decKas cucteMa M crpoeHue aroMa. Gusndeckuii cMbICT TOPSAIKOBOTO HOMEPA AIEMEHTOB, HOMEPOB
rpynnsl u nepuona. [lepuoaudyeckoe u3MeHEHHE CBOMCTB 3JIEMEHTOB: pajilyca aToMa; SHEPTUH UOHU-
3allMi; DAJEKTPOOTPULATENBHOCTH. [IpUUMHBI H3MEHEHHS METAJUIMYECKUX U HEMETaNIMYECKHUX
CBOWCTB DJIEMEHTOB B TPYIIAX M Me-pHUOJIaX, B TOM YHCJe OONBIIHMX U CBepXOonbimx. 3HaueHue [le-
puoauueckoro 3akoHa u Ilepronnueckoit cuctembl XxuMuueckux syemeHToB JI.M.MenneneeBa mis
pa3BUTHA HAYKH U MOHUMaHUS XUMUYECKOW KapTUHBI MUDA.

Jemoncmpayuu

Pasznuunbie BapuanThl Ta0uibl [leproanueckoil cucTeMbl XUMUYECKHIX JIEMEHTOB

J.N.Menneneena.

OO6pa3sIbl MPOCTHIX BEIIECTB OKCHJIOB M THAPOKCU OB dieMeHnToB 11l mepuona.

Jlabopamopuuwiit onbim
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CpaBHeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHIOB U TUAPOKCcHI0B 31emeHToB I nepuona.

2.4. Cmpoenue sewecmsa
IHonsiTHe 0 XUMHYECKOM CBA3M. THUIBI XUMHUECKUX CBS3€M: KOBAJEHTHAs, NOHHAs, METAJUIMYECKas U
BOJOPOIHASL.
KoBanenTHasi xXuMH4YecKkas CBsA3b. J[Ba MexaHnu3Ma 00pa3oBaHUs ATOH CBSI3U: OOMEHHBIN U JIOHOPHO-
akuenTopHblii. OCHOBHBIE MMapaMeTphl 3TOrO TUIIA CBSA3M: JUIMHA, IPOYHOCTH, YIOJ CBSI3U WM BAJIEHT-
HbIH yroia. OCHOBHbIE CBOMCTBA KOBAJEHTHOW CBSI3U: HACBIIIEHHOCTb, MOJISIPU3YEMOCTh M MPOYHOCTD.
DIEKTPOOTPUIIATEILHOCTh U KJIACCU(UKAIMS KOBAJICHTHBIX CBS3€H MO 3TOMY NPU3HAKY: MOJSIpHAS U
HEMOJISIPHAs KOBAJICHTHBIC CBS3U. [[OJSPHOCTH CBSI3U U MOJIIPHOCTh MOJIEKYNBI. Croco0 mepekphiBa-
HUS 3JIEKTPOHHBIX OpOuTaliel U KiaccuduKaiys KOBAJICHTHBIX CBSI3ed MO 3TOMY NpPHU3HAKY: G- U T-
cBsi3u. KpaTHOCTh KOBaJIGHTHBIX CBSI3€H M KiaccuUKaIMs X 110 3TOMY MPU3HAKY: OAMHAPHBIE, TBOM-
HbIE, TPOWHBbIE, MOJYTOpPHbIE. THUMBl KPUCTAUIMUECKUX PEIIETOK y BEHIECTB C 3TUM THIIOM CBS3H:
aTOMHbBIE U MOJIEKYJIsipHbIe. DU3nUuecKre CBOMCTBA BEIIECTB C ITUMHU KPUCTATUNIMYECKUMU PEIIETKaMHU.
Honnasi xuMuuyeckas cBsi3b. KpaliHuii cirydail KOBaJIGHTHOW MOJISIPHOM CBsI3H. MexaHu3M oOpa3oBa-
HUsI HOHHOH CBsA3U. MIOHHBIE KpHCTAUIMUECKUE PEIIETKH U CBOMCTBA BEUIECTB C TAKUMH KPUCTAIIAMHU.
Mertannuyeckasi XuMu4eckas cBsi3b. OCoObI THI XUMUYECKOU CBSI3H, CYIIECTBYIOMIMI B METaIaX
U cruiaBax. Ee oTiuuMs U CXOJCTBO C KOBAJIGHTHOM M MOHHOM cBsi3siMU. CBOMCTBAa METAINTMYECKOM
CBA3U. MeTainmnyeckue KpUCTAIINYECKHE PEIIETKH U CBOMCTBA BEILIECTB C TAKUMHU KPUCTAJUIAMH.
Bonopoanas xumudeckasi cBsisb. Mexanusm oOpa3zoBaHus Takol cBsi3u. Ee kmaccudukamms: Mex-
MOJIEKYJIIpHAsE ¥ BHYTPUMOJIEKYJIIpHAs BOJOPOJHBIE CBSI3U. MOJEKYNISIpHbIE KPUCTALIMYECKUE pe-
LIETKH IS 3TOr0 TUIIA CBsA3U. PU3NUYECKUE CBOMCTBA BEUIECTB C BOJOPOJIHOM CBsI3bI0. bruonornueckas
POJIb BOJIOPOJHBIX CBSI3€M B OpraHu3alMy CTPYKTyp OuomonumepoB. EnuHas mpupoga XUMHUECKUX
CBA3EH: HAIMYUE PA3JIUYHBIX TUIIOB CBSI3€M B OJJHOM BEILIECTBE, IEPEXO OJHOIO THUIA CBA3HU B IPYroil
U T.II.
KomnuiexkcoodpasoBanme. [loHsTHE 0O KOMIUIEKCHBIX COE€AMHEHMSIX. KOOpaMHAIIMOHHOE YHCIO KOM-
riekcooOpaszoBarenst. BHyTpeHHsis u BHemHss cdepa KomIuiekcoB. HoMeHkaTypa KOMITJIEKCHBIX CO-
equuenni. 11X 3HaueHue.
Jemoncmpayuu
Mopenu MOEeKyJI pa3iInyHON apXUTEKTYPBI.
Mo/ie/TH 13 BO3IYIIHEIX MIAPOB MPOCTPAHCTBEHHOTO PACIIOIOKEHHS SP-, SP_-, SP -THOPH/IHBIX OpoUTa-
Jen.
Mogenu KpUCTaIITMUECKUX PeleToK pasauunoro tuna. Mozgenu monekyn JJIHK u 6enxka.
Jlabopamopnwie onvimol
B3anMopeiicTBie MHOTOATOMHBIX CHUPTOB C (DETMHTOBOM KUIKOCTHIO. KadecTBEeHHBIE peakIuy Ha
vonsr Fe”" u Fe'™.

2.5. llonumepol

Heoprannyeckue noaumepsl. [Ioa1uMepsl—IpoCThie BEIIECTBA C aTOMHOM KPUCTAIUIMYECKOU pelleT-
KOM: aJUTOTPOITHBIE BUIOM3MEHEHHUsI yriaeposa (ammas, rpadut, kapOuH, GyiaepeH, B3auMOCBsI3b THO-
puAM3aIi opOuTaliel y aTOMOB yTriiepoja ¢ MPOCTPAHCTBEHHBIM CTPOCHUEM aJIJIOTPOITHBIX MOJUpU-
KallMif); CeJIeH U TEeJIyp LENOoYeYHOoro cTpoeHus. [lonuMepsl — CI0KHBIE BEIIECTBA C AaTOMHON KpH-
CTAJUIMYECKOM PEIIeTKOM: KBapll, KpeMHe3eM (IUOKCUIHBIE COECIUHEHUS] KPEMHUs), KOPYHJ (OKCHJ
AIIOMHUHMS) U aFOMOCHJIMKATHI (IIOJIEBBIE IIMNATHI, CIOJA, KAOJIHH). MHUHepanbl U TOPHbIE MOPOJIBI.
Cepa nactudeckas. MUHepaabHOE BOJIOKHO — acOecT. 3HaueHue HEOPraHUYECKUX MPUPOIHBIX 1O-
JMMEPOB B (POPMHUPOBAHUU OJTHON M3 T€OJIOTHUECKUX 000JI0YeK 3eMIIN — JTUTOC(EPHI.
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Oprannyeckue moaumepbl. CriocoObl WX MONYYCHHS: PEAKIUU MOTMMEPU3ANNN U PEaKIUU TOJH-
KoHJeHcauuu. CTpyKTypbl IOJMMEPOB: JIMHEWHBIE, PAa3BETBIECHHBIE U MPOCTpaHCTBEHHbIE. CTPYKTY-
pUpOBaHUE MOJIMMEPOB: BYJIKaHU3AIMS KayuyKoB, AyOJieHHEe OEJIKOB, OTBEPKICHUE OJUKOHACHCALIN-
OHHBIX MTOJINMEPOB.
Krnaccudukanus moimMepoB Mo pa3TUIHBIM MPHU3HAKAM.
Hemoncmpayuu
Konnekuuu miactmacce, KayqyyKkoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MOPOJ. MUHepanbHOE BOJIOKHO —
acOecT — ¥ M3/IeNus U3 HETO.
Monenu monekyn 6enkos, JJHK, PHK.
Jlabopamopuusie onvimot
O3HakoMJyieHHe ¢ 00pa3laMu IJIaCTMAcC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB ¥ TOPHBIX MOPO/I.
[TpoBepka miacTMacc Ha DIEKTPUYECKYIO MPOBOJAMMOCTH, TOPIOYECTh, OTHOIIEHHE K pacTBOpaM KH-
CIIOT, IIEJI0YEH U OKHUCIUTENCH.
CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX MuiacTMacc. [lomydenue Huteil u3 ka-
MIPOHOBOM WJIW JIABCAHOBOW cMOJIbl. OOHapYyKEeHHE XJI0pa B MOJIMBUHUIXIIOPHU/IE.

2.6. Hucnepcuvie cucmembi
IMonsTHe 0 AUcnepcHbIX cucTemMax. Kinaccudukanus TUCTIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arpe-
raTHOTO COCTOSIHUSI JHUCIIEPCHUOHHOM Cpelbl MU JUCHEPCHOM (a3bl, a Takke M0 pa3Mepy HUX YacTHIl.
['pyOoaucniepcHbIe CUCTEMBI: SMYJIbCHH U CYCIIEH3UU. TOHKOINUCIIEPCHBIE CUCTEMBI: KOJUIOUAHBIE (30-
JU U TeJIM) U UCTHHHBIE (MOJIEKYISIPHBIC, MOJIEKYISIPHO-HOHHBIE 1 HOHHBIC). DPdext Tunnans. Koa-
TYJISIUS B KOJJIOUTHBIX pacTBopax. CHHEPE3NC B relisX.
3HavyeHuUe IMCNEPCHBIX CUCTEM B KUBOI M HE:KUBOW MPUPO/Ie U MPAKTUYECKOH KU3HM YeJI0BeKa.
DOMyIIbCHUU U CYCIIEH3UU B CTPOUTEIHCTBE, MUIIEBOH U METUIIMHCKON MPOMBIIIJIEHHOCTH, KOCMETHKE.
buonorndeckue, METUIIMHCKUE U TEXHOJOTHYECKHE 30JIM. 3HAUCHUE Telieil B OpraHu3aliy )KUBOHU Ma-
Tepun. buonornueckue, MUIeBbie, MEAUIIMHCKUE, KocMeTH4eckne renu. CuHepe3uc kak (akTop, or-
PENEISIONIUN CPOK TOAHOCTH TIPOIYKIIUKA HA OCHOBE rejiei. CBepThIBaHHE KPOBH KaK OMOJIOTHYECKUM
CUHEpE3HC, ero 3HaYeHHe.
Jemoncmpayuu
Bubl TUCTIEpCHBIX CUCTEM U UX XapaKTePHBIC MPU3HAKH.
[TpoxoxaeHue Jiyda cBeTa Yepe3 KOJJIOUIHbIE M UICTHHHBIE pacTBOPHI (3 dhexT Tunmans).
Jlabopamopuuvie onvimol
[Tonmy4yeHue cycnieH3uu cepbl U KaHUPOIH.
[Tonmy4yeHne sMyJIbCUU PACTUTEIBHOTO Macia U OeH301a.
[Tonyuenue 305 kpaxmana. [lomyuenue 305 cepbl U3 THOCYIb(aTa HATPUS.

2.7. Xumuyeckue peakyuu
Kunaccnpukanusi XuMHYECKHX peaKkuuid B OpPraHu4ecKoH M HeopraHu4ecko xumuu. [lonstue o
XUMHAYECKOH peakuuu. Peakiuu, uaymme 6e3 U3MEHEHHs KaueCTBEHHOTO COCTaBa BEIIECTB: aJIOTPO-
nu3anus 1 u3oMepusanus. Peakunu, uaymyie ¢ ”3MEHEHHEM COCTaBa BELIECTB: M0 YUCITY U XapaKkTepy
pearupyromux 1 o0pa3yromuxcs BEIMIECTB (Pa3oKeHHs, COSTMHEHHS, 3aMEIICHHsI, 0OMeHa); 10 U3-
MEHEHUIO CTEINEHEH OKUCIICHUS JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC U HEOKHCIUTEILHO-
BOCCTAHOBUTEIJIbHBIE PEAKIUH); TI0 TEIUIOBOMY 3 eKTy (9K30- U SHIOTEpMUUECKUe); 1o (aze (romo-
Y TeTEPOTEHHBIE); 110 HAMPaBJICHUIO (0OpaTHMbIe U HEOOpATUMBIE); TI0 UCIIOIH30BAHHUIO KaTaIM3aTopa
(KaTaTUTHYECKHE U HEKATATMTUYECKHE); 10 MEXaHU3MY (paJuKaIbHbIC, MOJICKYJIIPHBIC K HOHHBIE).
BeposiTHOCTL NMpOTEeKaHMA XMMHYECKHX peakuuil. BHyTpeHHss dHeprus, dSHranbnusd. TerioBon
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s dexT xumuyeckux peakiuil. Tepmoxumuueckue ypaBHeHUs. CTaHAapTHas SHTAIBIUS PEaKUUN U
oOpazoBanmus BeriecTB. 3akoH [.M.I'ecca u ero cineacTBus. DHTPOMHSI.
Ckopoctb xumuueckux peakumid. [Tonsitue o ckopoctu peakiuii. CKOpOCTh TOMO-U TE€TEPOTCHHOM
peakuuu. DHeprusi akTupauuu. MakTopbl, BIUSAIOLIME HA CKOPOCTh XMMHUYECKOW peakuuu. [Ipupona
pearupyromux BemecTB. Temneparypa (3akoH Baat—I odda). Konnenrpanus. Karanuzarops u ka-
TaJgu3: TOMO- U F€TePOreHHbIN, NX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHHE C HEOPraHUYECKUMHM KaTa-
JM3aTOpaMu. 3aBUCUMOCTb CKOPOCTH PEAKIMI OT MOBEPXHOCTH CONPUKOCHOBEHHUS PEArupyrolIux Be-
LIECTB.
O0paTuMOCTh XMMHYECKHX peakunuil. XuMuyeckoe paBHoBecue. [ToHATHE 0 XUMUYECKOM paBHO-
BecuH. PaBHOBECHbIE KOHIEHTpALMH. /[MHAMUYHOCTP XMMHUYECKOrO0 paBHOBecHs. DaKTOpHI, BIUSIIO-
1€ Ha CMEIlIeHNEe PABHOBECHS: KOHLIEHTpAaLlUs, AaBlieHue, Temieparypa (mpunuu Jle lllarense).
Jemoncmpayuu
[TpeBpamenue kpacHoro gocgopa B Oelblif; KUCI0poaa B 030H. Mojenu OyTana u n3o0yTaHa.
[Tonyyenue kucaopoaa U3 NEPOKCHAA BOAOPOAA M BOJBI; Aeruapartanus 3TaHona. Llemouka npespa-
menuit P — P,Os — H3;POy; cBolicTBa YKCYCHON KHUCIIOTHI; PEAKIIUU, HAYIIHE C 00pa30BaHUEM 0Cal-
Ka, Ta3a 1 BOJbI; CBOMCTBA METAJIOB, OKMCIIEHUE aJIbJIETH/IA B KUCJIOTY U CIIUPTA B aJIbJIETHI.
Peakuuu ropenus; peakiuy SHA0TEPMHUECKHUE HA IPUMEPE peakLuu Pa3iokeHHs (3TaHojIa, KaTUHHOM
CEJIUTPBI, OUXpoMaTa aMMOHUS) M SK30TEPMHUUECKHE Ha IPUMEpe
peakuuii coequHeHus (obeclBeunBaHne OPOMHON BOJABI M pacTBOpa MEpPMaHraHaTa KaJus STUICHOM,
raiieHue U3BeCTH U JIp.).
B3anMozencTBre NIUHKA ¢ pACTBOPAMHU COJISTHOM M CEPHOM KUCJIOT IIPU PAa3HBIX TEMIIEpaTypax, pasHbIX
KOHILIEHTPALUSX COJISTHOW KUCIOTBI; Pa3JI0KEHNE MEPOKCUIA KUCIOPOJa C TOMOLIBI0 OKCHAA MapraHia
(IV), karanassl CIPOTO Msica M CHIPOTO KapTodes.
B3aumopeiicTBue IMHKA pa3InYHON IOBEPXHOCTH (IIOPOIIKA, TbUIH, TPAHYJI) ¢ KUCIOTOM.
Mogenp «KAMSALEro CIOS.
CwmenieHre paBHOBECHSI B CHCTEME: Fe’™ + 3 CNS «—— Fe(CNS);; oMmplneHne KUPOB, PEaKIHK Te-
pudukanum.
3aBUCHUMOCTh CTETIEHH JIEKTPOIUTUIECKOHN TUCCOIUAINY YKCYCHOM KHCIIOThI OT pa30aBiIeHHUS.
Cpasnenue cBoiicts 0,1 H pacTBopoB cepHOI M CEpHUCTON KUCIIOT; MypaBbUHON M YKCYCHOM KUCJIOT;
TUAPOKCHUJIOB JIUTUS, HATPUS U KaJIHsl.
Jlabopamopuuvie onvimol
[Tonyuyenue kuciopoia pa3inoKeHUEeM MepOKCHIa BOAOPOa U (MJIN) MepMaHraHaTa Kalus.
Peaknuu, naymme ¢ o6pa3zoBaHrueM 0cajika, ra3a Wi BOABI Il OPraHUYECKUX M HEOPTaHUYECKUX KH-
CJIOT.

2.8. Pacmeopul
Ilonsitue o pacrBopax. OuU3nKoO-XxUMHUYECKast IPUPOJA PACTBOPEHUS U PacTBOPOB. B3aumopeiicteue
pacTBOpUTEISE M PaCTBOPEHHOTO BemiecTBa. PacTBopuMocTs BemiecTB. CriocoObl BEIPaKEHUS! KOHIIEH-
Tpaluy pacTBOPOB: MaccoBas J0Jsl paCTBOPEHHOTO BellecTBa (MPOIEHTHAS), MOJISIPHASL.
Teopust 31eKTPOJINTHYECKON AUcconManuu. MexaHu3M JUCCOIMaluy BEIIECTB C PA3IUYHBIMUA TH-
aMH XUMHYECKUX CBsi3eil. BKimang pycckuX yueHBIX B Pa3BHTHE MPECTABICHUN 00 3JIEKTPOIUTHYE-
ckoil auccounanuu. OCHOBHBIE IOJOXEHUS TEOPUU BJIEKTPOJIUTHUECKON auccounanuu. CTeneHb
ANEKTPOIIUTUYECKON JTUCCOLUAUU U (PAKTOPHI €€ 3aBUCUMOCTU. CUITbHBIE U CPEHUE ITIEKTPOIHUTHI.
Huccounarnusa Boabl. Bomopoansiii mokaszarens. Cpena BOAHBIX PACTBOPOB 3JIEKTPOJUTOB. Peakiuu
0oOMeHa B BOJTHBIX paCTBOPAX 3JIEKTPOIHUTOB.
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I'uaposn3 kak oOMeHHbIH mpouece. HeoOpaTHUMBbIi THAPOIN3 OPraHMYECKUX U HEOPTaHUYECKHX CO-
€AMHEHUH U €ro 3HAYEHNE B MPAKTUYECKOU JIEATEIbHOCTH YEIIOBEKA.

OO6patumblii TuAPOIN3 cosieid. CTyneHyaTsid ruapoaus. [IpakTuueckoe MpUMEHEHHE THAPOIIN3a.
I'uaponn3 opraHMYecKuX BemecTB (O€IKOB, KHUPOB, YIIIEBOJIOB, MONIUHYKIEOTHI0B, AT®D) u ero Ouo-
JIOTUYECKOE U MpaKTHUecKoe 3HaueHne. OMbIIeHHE )KUPoB. Peaknus stepuduxarym.

Hemoncmpayuu

CpaBHEHME 3JEKTPONPOBOAHOCTH PACTBOPOB JJIEKTPONUTOB. CMEIIEHHE paBHOBECUs AUCCOLMALINN
Ca0bIX KUCIOT. HIMKATOPHI U M3MEHEHHE UX OKPACKH B pa3HBIX cpenax. CepHOKUCIBIN U (epMeH-
TaTUBHBIA TUAPOIU3 YTIEBOIOB.

I'uaponu3 kapOoHATOB, Cyab(])AaTOB M CHUIMKATOB IIEJIOYHBIX META/IOB; HUTpaTtoB cBuHIA (II) mmm
LIMHKA, XJIOpUJa aMMOHHUSI.

Jlabopamopuuwiit onbim

XapakTep quccoluanuy pa3InyHbIX THIPOKCUIOB.

Ilpakmuueckoe 3anamue

[IpuroroBneHue pacTBOPOB pa3aINYHbIX BUJOB KOHIEHTPALUH.

2.9. OxucaumenvbHo-60cCmManosumenvhble peakyuu. NeKmpoxumMuieckue npoyeccol
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peakunu. CTerneHb OKHUCIeHUs. BocCTaHOBUTENN U OKUCITHU-
tenu. OKUCIEHUE U BOCCTAaHOBJIEHUE. BakHeWIIe OKUCIUTENN U BOCCTAHOBUTENIN. BoccTaHOBUTEB-
HBIE CBOWMCTBA METAJUIOB — IMPOCTHIX BellecTB. OKUCIHUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HE-
METaJIJIOB — MPOCTHIX BEIIECTB. BOCCTAaHOBUTENBHBIE CBOWCTBA BEIECTB, OOPa30BAHHBIX dJIEMEHTAMU
B HU3IIEH (OTPULIATEIbHOMN) CTENIEHU
okucieHnsa. OKHCIUTENbHbIE CBOMCTBA BEIIECTB, 0OPAa30BAaHHBIX IJIEMEHTAMHU B BBICHICH (ITOJIOXKH-
TeIbHOU) cTeneHu okucieHus. OKuciIuTeabHble U BOCCTAHOBUTEIbHBIE CBOMCTBA BEUIECTB, 00pazo-
BAHHBIX JJIEMEHTAMH B IIPOMEXKYTOUYHBIX CTEIIEHSIX OKUCICHUSI.

Knaccupukauus OKMCJIMTEIbHO-BOCCTAHOBHUTEIbHBIX peakuuil. Peakunn MeXaTOMHOTO U MEX-
MOJIEKYJIIPHOTO  OKHCJICHHMS-BOCCTAHOBJICHHs.  Peakium  BHYTPUMOJIEKYJSIPDHOTO  OKHUCIICHHUSI-
BOCCTaHOBJIEHH. Peakiiy caMOOKHCIIEHUSI-CAMOBOCCTAHOBIIEHUS (IUCIIPONOPLIUOHUPOBAHHUS).
Metobl COCTaBIEHUS YPABHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEeAKIHU. MeTO 3JEKTPOHHO-
ro Oananca. BiussHue cpeibl Ha TPOTEKaHWE OKUCIUTETHbHO-BOCCTAHOBUTENBHBIX MTPOIECCOB.
XUMHYEeCKHEe MCTOYHMKHM TOKA. DJEKTPOJIHbIE NMOTEHUHMANIBI. PAJl CTaHOAPTHBIX 3IEKTPOJIHBIX IO-
TEHIUAJIOB (3JEKTPOXUMHUYECKUN psJl HAIPSOKEHUH MeTaioB). [anbBaHMYECKHE 3JIEMEHTBl U MPUH-
UIBI UX paboThl. CocTaBleHUe TalbBAHMUYECKUX dieMeHToB. OOpa3oBaHue ralbBAHHUECKUX Tap MpH
XUMHUYECKUX Mpoleccax. ['albBaHUYECKHE 3JIEMEHTHI, IPUMEHSIEMbIE B )KMU3HU: CBUHLIOBAS aKKyMYJIsi-
TOopHas OaTapes, HUKeIb-KaIMUEBbIe OaTapeu, TOIJIMBHBIEC AJIEMEHTHI.

JIEKTPOJIM3 PaCIIaBOB M BOAHBIX PACTBOPOB JIEKTPOJIUTOB. [Ipouecchl, npoucxonasmuye Ha Ka-
TOJE U aHOJE. Y PaBHEHHUS AIEKTPOXUMUUYECKUX MPOIECCOB. DIEKTPOIN3 BOJIHBIX PACTBOPOB C MHEPT-
HBIMU 3JIEKTPOJaMU. DJIEKTPOIU3 BOAHBIX PACTBOPOB C PACTBOPUMBIMHU 3JieKTpojiaMu. [IpakTruueckoe
IIPUMEHEHHE dJIEKTPOJINA3A.

Hemoncmpayuu

Boccranosnenue nuxpomara xanusi iMHKOM. BoccranoBnenue okcuaa meau (1) yriem 1 Bogopoaom.
Boccranosnenue nuxpomMara Kaiusi 3THIIOBBIM CIUPTOM. OKHUCIUTENbHBIE CBOMCTBA a30THOW KHUCIIO-
Tbl. OKUCITUTEIFHBIE CBOMCTBA TUXpOMaTa Kaiaus. [ aJbBaHMUECKHE DJIEMEHTHI U OaTapenKH.
Dnektponn3 pactBopa xyopuma menu (II).

Jlabopamopnwie onvimol
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B3auMopeiicTBre MeTauIoOB ¢ HEMETAJJIaMU, a TaKXKe C paCTBOPaMU COJIEH U PaCTBO-paMU KUCIOT.
B3anmopeiicTBre cepHOM M a30THOM KUCIOT ¢ Meabto. OKHUCIUTENbHBIE CBOMCTBA MEpMaHTaHaTa Ka-
JUS B pa3InYHBIX CpEax.

2.10. Knaccugurayus sewgecms. [Ipocmoie eewgecmea
Kanaccnpukanus Heopranuveckux BemectTB. [IpocTeie u croxHbie BemiecTBa. OKCUIBI, UX KIIACCH-
¢dukamus. ['mapokcuabl (OCHOBaHUSA, KHCIOPOJCOAEPIKAIINE KHUCIOTHI, aM(OTEpHBIE THUIPOKCHJIBI).
Kucnorsl, ux knaccudukanus. OcHoBanus, ux kinaccudukanus. Conu cpeaHue, KUCible, OCHOBHBIC U
KOMILJIEKCHBIE.
Mertanabl. [lonoxeHne METaUIOB B MEPUOIUYECKON CHCTEME U OCOOEHHOCTH CTPOSHUS WX aTOMOB.
[IpocTeie BemecTBa — METaJUIbl: CTPOEHUE KPUCTAIIOB U METANINYECKasi XUMHUecKas cBsi3b. O0miue
¢du3nyeckre CBOWCTBAa METAJJIOB U MX BOCCTAHOBUTENIbHbBIE CBOMCTBA: B3aUMOJICHCTBUE C HEMETAalljIa-
MU (KHCJIOPOJIOM, TaJIOT€HaMH, CEpPOM, a30TOM, BOJAOPOJOM), BOAOU, KUCIOTAMU, PACTBOPAMH COJICH,
OpPraHMYECKUMU BelecTBaMH (CIUpPTaMH, TaJoreHalIkaHaMu, (PEHOJIOM, KHCIOTaMu), menodamu. Ok-
CUJIbI U THAPOKCHUIBI METAIIJIOB. 3aBUCUMOCTh CBOMCTB 3THX COCMHEHUM OT CTEIEHEH OKUCIECHUS Me-
TaJUIOB. 3HAYEHHE METAJJIOB B MPUPOJIE U KU3HU OPTraHU3MOB.
Koppo3us meranioB. [lousarue koppo3un. Xumudeckas KOppo3us. DIEKTPOXUMHUYECKasT KOPPO3HUS.
CriocoOBI 3aUTEl METALIOB OT KOPPO3HH.
O0mme cnocoObI MoJyyeHusi MeTa/IoB. MeTtamuisl B nipupojae. MeTtamutyprus v €€ BHIbL: MHUPO-,
TUIPO- U 3JEKTPOMETAILTYPIus. DIEKTPOIN3 PACIIIABOB U PACTBOPOB COEIWHEHUN METAJUIOB U €ro
MPaKTUYECKOE 3HAUCHHE.
Hememannw. Tlonoxenue HemetayuioB B Ilepuonndeckoil cucreme, 0COOEHHOCTH CTPOCHUS MX aTO-
MOB. DJIEKTPOOTPULIATETHLHOCTb.
bnaropoansie raszpl. JIeKTPOHHOE CTPOSHHE aTOMOB OJIArOPOJIHBIX Ta30B U OCOOCHHOCTH UX XUMUYe-
CKUX U (PU3UYECKUX CBOMCTB.
Hewmeranisl — npocTsie BemniecTBa. MIX aTOMHOE M MOJIEKYJISIPHOE CTPOCHHE UX. AJUIOTponus. XUMU-
YECKHE CBOMCTBAa HeMeTauioB. OKHUCIUTEIbHBIE CBOMCTBA: B3aMMOJIECHCTBUE C METaJUIaMH, BOJAOPO-
JIOM, MEHee AJIEKTPOOTPHUIATEIbHBIMI HEMETallJIaMi, HEKOTOPBIMH CJIOXHBIMU BerlecTBamu. Boccta-
HOBUTEIIBHBIE CBOMCTBA HEMETAUIOB B PEAKIHSIX ¢ PTOPOM, KHUCIOPOAOM, CIOKHBIMU BEIIECTBAMU —
OKHUCTUTENSIMU (a30THOU U CEPHOM KUCIOTaMHU U JIp.).
Hemoncmpayuu
Komnexkuus «Knaccudukanus HEOpraHMYECKUX BEIIECTB» U 00pa3Libl PeACTaBUTENEH KI1acCoB.
Komnexmus «Kitaccudukariyst opraHuyecKix BEIIECTBY U 00pa3Ibl MPeCTaBUTENICH KIIaCCOB.
Mopenu KpUCTAIITMYECKUX PEIIETOK METaJIOB.
Konnekuust MetanioB ¢ pa3HbIMH PU3NYECKUMU CBOWCTBAMHU.
BzaumopeiicTBue nuTHS, HaTpHs, MarHUS U Kelie3a C KUCIOPOJOM; IIEIOUYHBIX METAJJIOB C BOJIOIA,
cnupraMu, (PeHOIOM; IIMHKA C PACTBOPAMU COJISTHOW M CEPHON KUCIIOT; HATPHS C CEpPOii; aTFOMUHUS C
HOJ0M; JKeJie3a ¢ pacCTBOPOM METHOTO Kyopoca; allOMUHHMS C pAaCTBOPOM €JIKOr'0 HaTpa.
OxcuIbl U THIPOKCHIIBI XpOMa.
Koppo3ust MeTannoB B 3aBUCUMOCTH OT YCIOBHUH.
3amuTa METauIoB OT KOPPO3UU: 00pa3Iilbl «HEPKABEEK), 3aIUTHBIX TOKPbITHH. Komnekuus py.
DNEKTPOJIN3 PACTBOPOB COJIEH.
Mopenu KpucTaUTMUECKUX PEMIeTOK Hoza, anmasa, rpadura. Amtorporus pocdopa, cepsl, KHCIOPO-
na.
B3auMopeiicTBre BOAOpPOAA ¢ KUCIOPOJIOM; CYPbMBI C XJIOPOM; HATpUs ¢ HOJOM; XJIOpa C PacCTBOPOM
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Opommia Kajus; XJIOPHOH U CepOBOJOPOTHON BOABI; OOECIIBEUHBAHKIE OPOMHONM BOABI TUIICHOM WU
AlETUIICHOM.
Jlabopamopuusie onvimot
OszHakoMJIieHHE ¢ 0Opa3liaMu MPeACTaBUTENeH KIacCOB HEOpPraHMYeCcKnX BemecTB. O3HaKOMIIEHUE C
oOpa3iamu mpeCTaBUTeNeH KI1acCOB OpraHMuecKux BemecTB. O3HaKOMIICHHE ¢ KOJUIEKIIUEH PY/I.
[Tonyuenue kucnopoja u ero cpoiictsa. [lonydenrue Bogopoaa v €ro CBOMCTBA.
[TonydyeHue niaacTUYeCKO cepbl, XHMUUECKHE CBOMCTBA cepbl. BzauMoelcTBue METAIJIOB C PacTBO-
pamu KUCIOT ¥ coseid. CBOMCTBA YIIIst: aJcOPOIMOHHBIC, BOCCTAHOBUTEIbHBIE.
B3auMopeiicTBre IMHKA WU aTIOMUHMS C PACTBOPAMU KHUCJIOT M Iienodei. OxpalinBaHue MiIaMeHu
KaTMOHAMM IIEJIOYHBIX U IEI0YHO3EMEbHBIX METAIIOB.

2.11. OcHosHbIe KNacChl HeOP2AHUYECKUX U OP2AHUYECKUX COeOUHEeHULL
Bonpopoanbie coennHenuss HeMeTa/LioB. [lonyyeHne aMMmuaka M XJI0pOBOJOPOJIa CUHTE30M M KOC-
BeHHO. Pu3nueckue cBoiicTBa. OTHOIIEHUE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
Oxkcuabpl M1 aHTWAPUIABLI KAapOoOHOBBIX KHCJI0T. HeconeoOpa3zyronme u coneoOpa3yronme OKCHIIBI.
Kucnorueie okcupl, ux cBoiicTBa. OCHOBHBIE OKCHJIBI, UX CBOMCTBA. AMMOTEPHBIC OKCHJIBI, UX CBOM-
CTBa. 3aBUCUMOCTH CBOMCTB OKCHJIOB METAJIJIOB OT CTENEHU OKUCIICHUS. AHTHAPUABI KAPOOHOBBIX KH-
CJIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.
Kuciorel oprannyeckne u Heopranmieckue. KucioTsl B CBET€ TEOPUU IEKTPOIUTHUECKOU JTUCCO-
uuanuu. Kucinotel B cBete npoToiauTuueckoil Teopuu. Knaccudukanus opraHn4eckiux U Heopranuye-
ckux kucnotT. OOIIre CBOMCTBA KUCIIOT: B3aUMO/ICHCTBUE OPraHUIECKUX U HEOPTAHUYECKUX KUCTIOT C
MeTaJlJIaMi, OCHOBHBIMU U aM(OTEPHBIMH OKCHJIAMHU U TUIPOKCHIAMU, COJSIMH, 00pa30BaHUE CIOXK-
HBIX 3(prpoB. OCOOEHHOCTH CBOMCTB KOHIICHTPHUPOBAHHOW CEPHOM U a30THON KHCIIOT.
OcHoBaHHs OpraHuvecKue U Heopranumdeckue. OCHOBaHUSA B CBETE TEOPUHU BJIEKTPOIUTUUECKOMN
nuccornmanuu. OCHOBaHHUSI B CBETE MPOTOJIUTHYECKON Teopuu. Knaccudukaius opraHHuecKux U He-
OpraHWYEeCKUX OCHOBaHUMN. XMMUUYECKHE CBOMCTBA LIEIOYEH U HEPACTBOPUMBIX OCHOBaHUM. CBoiCcTBa
OECKHICIOPOAHBIX OCHOBAHMI: aMMHUaKa U aMUHOB. B3aMHOe BIUsTHUE aTOMOB B MOJIEKYJIE aHUJIMHA.
AMoTepHble OpraHuyecKkue ¥ HeOpraHm4veckue coeanHeHusi. AMPOTEpHBIE OCHOBAaHHUS B CBETE
MPOTOIUTUYECKON Teopru. AMPOTEPHOCTh OKCHJIOB U TUPOKCUIOB NIEPEXOTHBIX METAJIOB: B3aUMO-
JEUCTBUE C KUCIIOTAaMU U IIEI0OYaMH.
Coau. Knaccudukanust 1 Xumudeckue cBoicTBa cojieil. OCOOEHHOCTH CBOMCTB COJIEH OPraHUYECKUX
Y HEOPraHUYECKUX KHUCIIOT.
I'eHeTnueckas CBA3L MeXKAY KIACCAMH OPraHUYECKHX U HEOPTAaHMYECKHUX COeIMHEHUIA.
IloHsATHE O TEHETUYECKOU CBSA3M M T'€HETHUYECKUX PsAJIaX B HEOPraHUUYECKOW U OPraHMYECKOW XUMMHH.
['eneTnveckue psipl MeTaiUia (Ha IpUMEpe KalbIUs U JKelle3a), HeMeTauia (Cepbl M KpeMHHUS), Tepe-
XOJIHOTO 3yeMeHTa (uuHKa). ['eHeTHueckue pAabl U TeHEeTHYecKas CBA3b B OPraHMYECKON XUMHH.
EnuHcTBO MUpa BeliecTs.
Jemoncmpayuu
Konnekunn KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUIOB, IEMOHCTPALIHS UX CBOMCTB.
B3anMopeiicTBre KOHIIEHTPUPOBAHHBIX a30THOW M CEPHOM KHUCIOT, a TakKe pa30aBiICHHON a30THOU
KHUCJIOTBI C MEJIbIO.
Peakuust «cepeOpstHOTO 3epKajay Ak MypaBbUHON KHUCIOTHL.
B3anmMogeiicTBrue pacTBopa THAPOKCHIA HATPHs ¢ KUCIOTHBIMU okcuaamu (okcuaom ¢docdopa (V)),
aM(OTEpHBIMH TUIPOKCUAAMH (THUIPOKCUIOM ITMHKA).
B3aumopeiicTBue aMMHaka ¢ XJIOpOBOAOPOJIOM U BOJIOM. AHAJIOTUYHO AJI METHJI- aMHMHA.
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B3aumoaeiicTBue aMMHOKUCIIOT € KUCIOTaMU U 1eso4aMu. OCyiecTBIEHHE EPEXOI0B!

Ca— CaO — Ca3(PO4)2 i Ca(OH)z P— P205 i H3PO4

Cu — CuO — CuSO4 — Cu(OH); — CuO — Cu

C2H5OH — C2H4 — C2H4BI‘2

Jlabopamopnvie onvimol

ITonyyeHue u CBOMCTBA yIJIEKUCIIOIO rasa.

CBoiicTBa COJISTHOM, CEpHOM (pa30aBICHHON) U YKCYCHOM KHCIIOT.

B3aunmopeiictBue ruapokcuia HaTpus ¢ cosisimu (cynbdarom mean (1) u xaopugom ammonus).

Pasnoxxenue runpoxcuia Meau.

[Tonyyenue u amdoTrepHble CBOMCTBA rUApoKcHaa amoMuHus. [loyueHne >KecTKoi BOJIbI U U3yUYEeHHE

€€ CBOWCTB. Y CTpaHEHUE BPEMEHHOM U MOCTOSIHHON KECTKOCTH.

Ilpakmuueckue 3anamusn

[Tonyyenue xJI0pOBOIOPOAA U COISHOM KUCIOTHI, X cBOKCTBA. [loayuenne aMMuaka, ero CBOMCTBA.
2.12. Xumus snemenmos

s-Onemenmoi

Bonopoa. JIBolicTBEeHHOE MOJIOKEHHUE BOJIOPO/IA B MepUOInUeckoil cucteme. M3otonsl Bogopoaa. Ts-

xeias Boga. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOJOPO/IA, €T0 MOJyYEHUE U IPUMEHE-

Hue. Posib BOAOpOJa B )KUBOUM U HEXKUBOW MPUPOJIE.

Boga. Ponb Boabl Kak cpeooOpa3yroniero BemecTBa KIeTKU. JKOJIOTHUYECKHE acCleKThl BOJOMOIb30-

BAHMUS.

JaemenThbl IA-rpynnsl. Illenounsie Metaruibl. O0mas xapakTepuCTHKA MIETIOYHBIX METAJUIOB Ha OC-

HOBaHMUHU T0JIokeHUA B Ilepuonnueckoin cucreMe sieMeHToB J[.MI.MenneneeBa u CTpoeHUsT aTOMOB.

[Tonyuenue, ¢pusznueckre U XUMHUYECKHE CBOWCTBA LIEJIOYHBIX METaUI0B. KaTHOHBI IeI0UHBIX MeTal-

JIOB KaK BakHeias xumuyeckas (popMa uX CyIIeCTBOBAaHUS, PEryIsITUBHAS POJIb KATHOHOB Kallusl U

HaTpus B UBOH kieTke. [IpupoiHbie coeuHeHnst HATpUs U KaJllusl, UX 3HaYCHUE.

JiaemenThl IIA-rpynnel. O0mias XxapakTeprcTHKa MIET0YHO3EMENIbHBIX METAJUIOB M MarHusi Ha OCHO-

BaHuU mojoxkeHusa B Ilepmoamueckoi cucteme sneMeHtoB J[.M.MeHnneneeBa u CTpOCHHS aTOMOB.

Kanpnuii, ero monmydenue, Gpu3nyeckue U XUMAYECKUE CBOWCTBA. BakHEHIINE COCTMHEHUS KaJIbITUs,

UX 3HaYeHHe U npuMeHeHne. Kanpuuii B mpuposie, ero 6uosoruveckas poib.

p-Onemenmol

AnroMuHUN . XapakTEpUCTUKA ATIOMUHUS HAa OCHOBAaHMM ToyiokeHHs B llepromnueckoi cucreme

anemenToB J[.Ml.MenneneeBa u crpoenust aroma. [lomyueHnue, ¢pu3ndeckue u XMMHUYECKHUE CBOMCTBA

ATIOMUHUS. BaxkHelme CoeIMHEHNS aJllOMUHUS, UX CBOMCTBA, 3HaUeHHUE U ITpuMeHenue. [Ipupoaneie

COCIMHEHUS ATFOMUHUS.

Yraepon u kpemuuii. O01ast XapakTepUCTUKA Ha OCHOBAHWHU MX MoJiokeHus B [leproamdeckoii cuc-

teme JI.Ml.MenneneeBa u ctpoeHus atoma. [IpocTeie BemecTBa, 00pa3oBaHHBIE ATUMHU DJIEMEHTAMH.

Oxcuapl M THAPOKCUABI YIIEpOAa U KpeMHHUs. BaxHelne coin yrojabHOW M KPEMHHEBOM KHCIIOT.

CunukaTHasi IPOMBIIUIEHHOCTD.

I'asorenpl. O0mas XapakTeprUCTUKA TaJOT€HOB HA OCHOBAaHUHU MX ToJIokeHUs B [leprogmdeckoil crc-

teme aneMeHToB J[.Ml.MenneneeBa u cTpoeHuss aToMOB. ['ajoreHsl — MpPOCThIE BEMIECTBA: CTPOEHUE

MOJIEKYJI, XUMUYECKHE CBOMCTBA, MOJIyYeHrEe U TpUMeHeHue. BaxkHeiline coeJuHeHus TajloTeHOB, X

CBOMCTBA, 3HAUYCHUE U ITpUMeHeHue. [ asiorens! B mpupoje. buonorndeckas poJib raJOreHoB.

Xajbkorenbl. O011ast XapaKTepUCTHKA XaJTbKOT€HOB HA OCHOBaHUH MX TMOJI0KeHus B [lepronnueckoit

cucteme aiemeHToB J[.M.MenaeneeBa u cTpoeHuss aTOMOB. XaJdbKOT€HbI — IMPOCTHIE BelleCTBA. AJl-
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notporust. CTpoeHHEe MOJIEKYJ alIOTPOITHBIX MoauuKanuii U ux cBorictea. [lonydeHune u mpumMeHe-
HUE KUCIOPOJIa U cepbl. XaJIbKOTEHBI B MIPUPO/IE, UX OMOJIOTHYECKAas! pOIb.
DuieMmeHTHl VA-rpynnbl. O011ast XxapakTeprucTHKa 3JIEMEHTOB ATOM T'PYIIIBI HA OCHOBAaHUH HUX IOJIO-
xenus B [lepuonuueckoit cucreme snementoB [[.M.MenneneeBa u crpoenust atomoB. CTpoeHHE MO-
JIEKYJIBl @30Ta U AIOTPOIHBIX MoauuKauii pocdopa, ux GpuMUecKue 1 XUMHUECKUE CBOMCTBA. Bo-
JOPOAHBIC COeAMHEHUs AMeMeHTOoB VA-rpymmbl. Okcuapl azota U ¢ochopa, COOTBETCTBYIONIUE UM
kucioThl. Comu 3TuX kKucaot. CBONWCTBA KMCIOPOIHBIX COCTMHEHUH a30Ta U Gocdopa, UxX 3HAYCHUE U
npuMeHeHue. A30T 1 Gpocdop B mpupojie, uX OHOIOruyecKas pob.
JuemeHThI IVA-rpynnsl. O01mas xapakTepuCcTUKa 3JIEMEHTOB 3TOM I'PYNIbl HA OCHOBAaHUM UX I0JIO-
»enus B [lepuoanueckoit cucreme snemeHToB Jl.M.MeHneneeBa u CTpoeHUs: aTOMOB. YTJEPOI U €ro
amotponusi. CBOHCTBA aZIOTPOMHBIX MOAU(UKAITUHN yrepo/a, uX 3HaueHue U nmpuMeHeHne. OKCHIbI
Y TUAPOKCHUJIBI YIIIEpOJa U KPEMHHUsI, UX XUMUYeckrue cBorcTBa. CoJid YyroJbHOM U KPEMHHUEBBIX KH-
CIIOT, UX 3HaueHue u npumMeHeHue. [Ipupomgoodpa3yromas poib yriaepoaa Ui KUBOM U KPEMHUS JIs
HEKUBOUW TIPUPOIBI.
d-Onemenmoi
Ocob6ennoctu crpoenust aroMoB d-anementoB (IB-VIIIB-rpymnm). Mens, LuHK, XpoM, kKene3o, Mapra-
HeI[ KaK MPOCTHIC BEIIECTBa, X (PM3MUECKUE U XUMUYECKHE CBOMCTBA. HaxoxkIeHNe ITHX METalIOB B
pHUpoje, UX mojydeHue u 3HaueHue. CoeanHeHus d-3EMEHTOB C Pa3IMYHBIMU CTETICHSIMH OKHCIIe-
HUs. XapakTep OKCUIOB U TMAPOKCHUIOB ITUX 3JIEMEHTOB B 3aBUCUMOCTH OT CTEIEHHU OKHMCIIEHUS Me-
Tasa.
Jemoncmpayuu
Konnekuun mpocThix BeliecTs, 00pa30BaHHBIX 3JIEMEHTAMHU PA3IMYHBIX JIEKTPOHHBIX CEMEINCTB.
Konnekunn MuHEpaaoB ¥ TOPHBIX TOPOA.
[Tony4yenue anmoTponHbIX Moau(pUKaluil Kuciopoaa, cepbl, pochopa. XuMuueckne CBOWCTBA BOJO-
pona, Kuciopoza, cepsl, pochopa, raoreHoB, yrieposa.
Oxkcunbl cepsl, a30Ta, yriaepoja, Kejae3a, Mapraiia, MeIu ¢ pa3InYHbIMU CTENEHSAIMU OKHUCIIEHUS, UX
CBOMCTBA.
I'uapokcunbl cepbl, XpoMma, Maprasiia, kejae3a, MeIu, alFOMUHUS U IIUHKA, UX MOJy4YeHUE U XUMHUYe-
CKHE CBOWCTBA.
Jlabopamopuusie onvimot
N3ydeHue CBOMCTB MPOCTHIX BELIECTB U COCAMHEHUM S-3JIEMEHTOB. M3ydeHue CBOMCTB MPOCTHIX BE-
IIECTB W COCIUHEHHWH p-dJeMEeHTOB. l3ydeHue CBOWCTB MPOCTBIX BEIMIECTB U COSAMHEHM d-
3JIEMEHTOB.
Ilpakmuueckue 3anamusn
[TonyyeHnue THIPOKCHUIOB AIFOMUHUS U LIMHKA; MCCIe0OBaHUE UX cBOWCTB. [lonyuenue u uccnenona-
HUE CBOMCTB OKCUJIOB Cephl, yriiepoa, pocdopa.

2.13. Xumus 6 scusznu obwecmasa
XuMHUS U NMPOM3BOACTBO. XMMUYECKAS] MMPOMBIIIJIEHHOCTh U XUMUYECKHE TEXHOJOTHU. ChIpbe IS
XUMHUYECKOH MPOMBIIIJIEHHOCTH. Bo/la B XUMHWYECKON MPOMBIIUIEHHOCTH. DHEPTUs 1 XUMUYECKOTO
npou3BocTBa. HayuHble MPUHIIUITBI XUMHUYECKOTO MPOU3BOJICTBA. 3aIIUTa OKPYXKAIOIIEH CPebl U 0X-
paHa TpyJa Ipu XUMHUYECKOM Mpou3BojaAcTBe. OCHOBHBIE CTAJIMM XUMUYECKOI0 Mpou3BojcTBa. Cpas-
HEHHE MMPOU3BOJICTBA aMMHAKa U METAHOJIA.
XuMHsl B CeJIbCKOM X03sliicTBe. XMMH3alUs CEIbCKOTO XO0341CTBA U €€ HampasieHus. Pactenus u
MOYBa, TTOYBEHHBIN MOTJIOMIAOIINUNA KOMIUIEKC. Y I0OpeHUs U uX Kiaccupukaius. XUMHIECKUE Cpe-
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CTBa 3alIUTHl pacTeHuil. OTpHUIATeTFHBIC MMOCIEICTBUS IPUMEHEHHSI TIECTULIUIOB U O0phOa ¢ HUMHU.
XuMH3anus )KMBOTHOBOJCTBA.

Xummusi ¥ 3K0JI0TusA. XUMUYECKOE 3arpsi3sHEHUE OKpYyKaroten cpeabl. Oxpana ruapocdepbl OT XUMHU-
geckoro 3arpsisHeHus. OXpaHa MOYBBI OT XUMHUYECKOTO 3arpsi3HeHus. OxpaHa aTMochepbl OT XUMUYe-
ckoro 3arpsisHeHus. OxpaHa GIopsl U payHbl OT XUMAYECKOTO 3arps3HEHUS. BUOTEXHOIOTHS U TeHHAs
WH)KEHEpHUS.

XuMHSl U MOBCeJIHEBHasl KM3Hb 4YejoBeKa. [lomamHsas antexka. Moromue U 4HUCTSIIME CPEACTBA.
CpenctBa 60pr0OBI ¢ OBITOBBIMH HaceKOMBIMU. CpenCcTBAa JTUYHON TUTHEHBI M KOCMETHUKU. XUMHS U
nuia. MapKupoBKU yIMaKOBOK MUIIEBBIX U TUTHEHUYECKUX MPOJYKTOB U YMEHHE UX YUTaTh. DKOJO-
TUS KWINIA. XUMHSI U TEHETUKA YEIOBEKa.

Hemoncmpayuu

Mojenu mpou3BOACTBA CEPHOM KUCIOTHI M aMMuaka. Komekius ynoOopeHnii u mecTUIHIOB.

OO0pa3ipl cpeAcTB OLITOBOM XMMUU U JIGKAPCTBEHHBIX MPENapaToB.

Ilpakmuueckue 3anamus

O3HakoOMJICHHE C KOJIJIEKIIMEH yI0OpeHU U IECTUITHIOB.

O3zHakoMIIeHHE ¢ 00pa3iaMu CpeACTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MPENapaToB.

Ilpumepnsvie memot peghepamoe (00K1a008), UCC1€006ANMENbCKUX RPOEKNIOG6

e bUOTEXHOJIOIUs U IeHHasl HHKeHepust — TexHoaoruu XXI Beka.

e HanorexHosnorusi Kak NPUOPUTETHOE HAIMpABJICHUWE PAa3BUTHUSI HAYKH U MPOHU3BOJCTBa B Poc-
curickon Penepannu.
CoBpeMeHHbIE METO/Ibl 00e33apaKUBAHUS BOJIbI.
AJITOTPONUS METAILIIOB.
Kusue u gesarensHocTh . M. Menaeneena.
«[lepuonnyeckomy 3akoHy Oyyliee He TPO3UT pa3pyLICHUEM. .. »
Cunre3 114-ro anmemenTa — TpuyM@ POCCHICKUX (HHU3UKOB-SIEPIIHKOB.
H3oTonsl Bogopoaa.
Hcnonb30BaHue paliOaKTUBHBIX U30TOMOB B TEXHUYECKHUX ESIX.
PenTrenoBckoe u3ny4eHUe U €ro NCIOIb30BaHNE B TEXHUKE U MEAUIIMHE.
[1nazma — yeTBepTOE COCTOSTHUE BEILIECTBA.
AMop(HBIE BEIecTBa B IPUPO/JIE, TEXHUKE, OBITY.
OxpaHa OKpyKarolen cpeabl 0T XUMHUUECKOTO 3arpsisHeHus. KojinuecTBeHHbIE XapaKTepUCTH-
KM 3arpsi3HEHUS] OKPYKAIOIIeH CPeIbl.
[Ipumenenue TBep0TO M Ta3000pa3Horo okcuaa yriaeposaa (IV).
e 3ammura 030HOBOT'O 3KPaHa OT XMMHUYECKOIO 3arpsiI3HEHUS.
I'pyOoaucniepcHble CUCTEMBI, UX KiIaccu(UKaIUA U UCTIOIb30BaHUE B MPO(ECCHOHATBHOM es-
TEJIbHOCTH.
Kocmernueckue renm.
IIpuMeHeHue CyCrieH3Uil U DOMYJIbCUN B CTPOUTEIILCTBE.
MuHepansl ¥ TOPHBIE TTOPOJIbI KAK OCHOBA JIUTOC(EPHI.
PacTtBopsI BokpyT Hac. Tumel pacTBOpOB.
Bopa kak peareHT u cpena A XMMHUYECKOI0 IIpolecca.
Kuznb u gestenbHocts C. AppeHuyca.
Bxuag oTedecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH JIEKTPOIUTUYECKON TUCCOLUAIINN.
YcTpaHeHue )KeCTKOCTH BOJIbI Ha TPOMBIIIIEHHBIX MPEATPUATHSAX.
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CepHas KuCIIOTa — «XJI€0 XUMUIECKOW TTPOMBIIIIIICHHOCTH.

Hcnonb30BaHre MUHEPATHHBIX KUCJIOT HA MPEANPUATHSIX PA3THUIHOTO MPOQUIIS.

Okcuabl ¥ COJM Kak CTPOUTEIIbHBIE MAaTEPHUAIIBI.

Hcropus rurca.

IToBapeHHas COJIb KaK XUMHUYECKOE CBIPBE.

MHoronukuii kKapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIIINIEHHOCTH, B OBITY.

Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupTtyanbHO€ MOIETMpPOBaHNE XUMUUYECKUX TTPOLIECCOB.

DIEKTPONIN3 PACTBOPOB AIEKTPOIUTOB.

DIEKTPOJIN3 PACILIABOB JIEKTPOJIUTOB.

[TpakTHyeckoe MpUMEHEHHUE IEKTPOIN3a: padhUHUPOBAHUE, raIbBAHOILIACTHKA,
raJbBaHOCTETHSI.

Hcropus nomydeHnst 1 MPOU3BOJICTBA aTFOMUHUS.

DNEeKTPOIUTUYECKOE TOTydeHUe U pahUHUPOBAHHE MEJIH.

Kusue u gesarensHOCTh . J9BH.

Ponp MeTanioB B UCTOpUHU YeJIOBEUECKOW IUBMIM3aMKU. VICTOpHSI OTEYECTBEHHON Y€pHOU Me-
Taurypruv. COBpEMEHHOE METAILITYPru4eCcKOe IPOU3BOACTBO.

Hcropust OTEU4ECTBEHHOM LBETHOM MeETAUIypru. Posib METa/UIOB M CIUIABOB B HAY4HO-
TEXHUYECKOM IIporpecce.

Koppo3ust MeTamioB u ciocoObl 3alUTHI OT KOPPO3HUH.

WueptHble uiu 6J1aropoJHbIe Ta3bl.

Poxmaronue coiu — rajoreHel.

Hctopus mBeACKONW CIMYKH.

Hcropusi BOBHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMUH.

Kuznb u nestenpHocTh A. M. Bytieposa.

Buranusm u ero kpax.

Posb oTeuecTBEHHBIX YYEHBIX B CTAHOBJICHUU U Pa3BUTHH MUPOBON OPraHUYECKON XUMUHU.
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TEMATHUYECKOE INTAHUPOBAHUE

MakcumanbHast yueOHas Harpy3ka oOydaronuxcst cocraisier 191 gac, B Tom gucre:
aymuTopHasi (0Os3aTenpHasi) Harpy3ka oOydaroluxcsi, BKIFoUYas MmpakTudeckue 3anstus, — 127 ya-
COB;
BHEAyJUTOpPHAsl CAaMOCTOsITeNbHas paboTa o0yyaromuxcs — 64 yaca.

TemaTnueckuii miag

Buj yueOHoii padoThl

KosmuecTBo yacos
AynaurtopHble 3ausaTus. Coaep:kanue o0y4eHust

Bsenenue 2

1. Opranunyeckasi Xumus 49

1.1. Ilpeamer oprannueckoit Xumuu. Teopus 2

CTPOECHUS OPTAaHUYECKUX COCTUHEHUN

1.2. I[IpenenbHbie YrIeBOAOPOIbI

1.3. DTUNnEHOBBIE U IUEHOBBIE YTIIEBOI0POIbI

1.4. AlleTUIIEHOBBIE YTJIEBOJAOPOIBI

1.5. Apomarnueckue yrieBoJ0pO bl

1.6. [IpupogHbIE UCTOYHUKH YTIIEBOOPOJIOB

1.7. 'mapoKCHIIbHBIE COETUHEHUS

1.8. Anpaeruabl 1 KETOHBI

1.9. Kap6oHOBBIE KHCIIOTHI U UX TIPOU3BOJIHBIE

1.10. YrieBoasl

1.11. AMMHBI. AMHUHOKHUCIIOTHI, O€JIKH

N e N e N - N I O Y N NS I NS T NG I NS I NN

1.12.A30TcoepsKaliie reTepouKInIecKie co-

GHHHGHHH.I{yKHeHHOBbﬁiKHCHOTH

1.13.bruosornyecky akTUBHBIE COCIUHEHUS 1

2. O0mas 4 HeOpraHu4ecKasi XUMHS 76

2.1. Xumus — HayKa O BeIIecTBax

2.2. CtpoeHnue aroma

2.3. Ilepnonnueckuii 3akoH u Ilepnonnueckas 4
cucteMa xuMudeckux snemerToB .M. Menne-

JI€CBa

2.4. CTpoeHue BellecTBa

2.5. Tlonmumepsl

2.6. lucnepcHble CUCTEMBI

2.7. XuMHY€ECKHE peaKkuu

S R E S ENETCN

2.8. PactBOpHI
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2.9. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEaK- 6

IUU. DIEKTPOXUMHUYECKUE TPOLIECCHI.

2.10. Knaccudukamus Bemiects. [IpocTrie Berie- 8

CTBa

2.11. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX U Op- 10

TaHUYECKUX COCTUHEHUN

2.12. XuMus 3J1€MEHTOB 10

2.13. Xumus B 5)KH3HU 00IIIECTBA 8

Hroro 127
BueaynuTopHasi camocrosiTesibHasi padoTa

[ToaroroBka K MPaKTUYECKUM 3aHATHUSAM, TTO/TO-

TOBKA BBICTYIUJIEHUH O 33JJaHHBIM TeMaM, JTIOKJIa-

10B, peeparos, acce, HHAUBUAYATLHOTO MTPOCKTA 64

C UCITIOJIb30BaHHEM I/IH(l)OpMaHI/IOHHI)IX TEXHOJIO-

TUd U Jp.

Ilpomesrrcymounas ammecmayus 6 hopme rxzamena

Bcero

191
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHNE

Jliis peanmuzanuu mporpaMMbl Y4eOHOUW TUCITUTUTMHEI TOJDKHBI OBITH TPETyCMOTPEHBI CIIEAYIONINE TI0-
MELLEHUS:
Kabuner Xumuu

ObopynoBanue yueOHOTO KabuHeTa:
e pabouee MECTO IpeNoAaBaTeNs;
e pabouee MeCTO O0yJaArOIINXCS;
® HaTypaJbHbBIE O0BEKTHI, MOJIEIH, TPHUOOPHI M HAOOPHI JJI MOCTAHOBKH JIEMOHCTPAIIMOHHOTO U
YUEHUYECKOTO IKCIIEPUMEHTA,
e BCIIOMOTaTelIbHOE 000PYI0BaHNE U UHCTPYKIIUU;
e OubnumoreuHslit poHa (yaeOHUKH, yaeOHO-MeToandeckue koMmriekeol (YMK) mist peanuzamnmm
00pa3oBaTebHON MTPOTrpaMMBbl CpeHero 001ero oopa3zoBanus B npeaeinax ocsoeHus [111C3)
® TaOIUIIBL:
1. PacTBOpUMOCTb XUMUYECKUX AJIEMEHTOB — l11IT
2. Ilepuoanyeckas cucrema xumuueckux smnemeHToB /.. Menneneera — lmr
3. DNEKTPOXUMHUYECKUH P HAIIPSHKEHUH
® [IJIaKaThI:
1. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU — | IIIT
2. lucniepcHas cucrema — 1t
3. Kopposus metamioB — 1t
4. Habop mopTpeToB XUMUKOB — 11T
5.MakeTbl OpraHu4ecKux BemecTs — 1T
® CTEHJIBL:
1. Conep:kanue caxapa B BemlecTBax — 11T
2. Buramunbl — lmr

TexHuueckue cpeacTBa 00ydeHUs
1. IlepenocHass MyabTUMEIUHAS YCTAaHOBKA
2. HoytOyk

[TomerieHus Ui caMOCTOSITEIBLHON PabOThI 00YJaIOLINXCS, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOU €
BO3MOKHOCTBIO TIOAKIIOUEHUS K WH(OOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu "WHTepHer" u
obecrieyeHrneM J0CTyIa B JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpey 00pa3oBaTeIbHOM
OpraHH3alMH.

3aubl:

- buGimoreka

-YuTtanbHeIN 3ai1 ¢ BBIXOJAOM B ceTh UHTEpHET
-AKTOBBIN 325
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CIIMCOK JIMTEPATYPHI:
1. O¢puumnanbHble U3TAHUSA
1.1 HopmaTuBHO-IpaBOBBIE JOKYMEHTBI
06 obpazoBanun B Poccuiickoit @enepanun http://docs.cntd.ru/document/902389617 Dedepanvnwiii
3axon om 29 dexabps 2012 200a No273-D3 (HeorpaHUICHHBIN TOCTYI)

2. 1o oOyvarommxcst

OcHoBHasl yueOHas JuTepaTypa

2.1. Tynukun, E. . Xumus. B 2 4. Yacts 1. O6mas u Heopranndeckas xumus : yaeouuk ans CI1O /
E. U. Tynukun. — 2-e uzn., ucnp. u gomn. — M. : U3narensctBo FOpaiit, 2017. — 385 ¢. — (ITpodec-
cuoHabHOe oOpazoBanue). — ISBN 978-5-534-02748-8.https://biblio-online.ru/viewer/himiya-v-2-
ch-chast-1-obschaya-i-neorganicheskaya-himiya-421000

2.2. Tynukun, E. . Xumus. B 2 4. Yacts 2. Opranndeckas xumus : yueouuk ais CI1O / E. U. Tynu-
KUH. — 2-€ U31., uctp. u gon. — M. : U3parensctBo IOpaiit, 2017. — 197 ¢. — (ITpodeccuonansuoe
obOpaszoBanme). — ISBN 978-5-534-02749-5.https://biblio-online.ru/book/himiya-v-2-ch-chast-2-
organicheskaya-himiya-401911

JlonmosHuTeIbHAS YUueOHAs1 IMTEepaTypa

2.3. AnekcanapoBa, D. A. Xumus HemeTauioB : yueOHuk u npaktukym s CIIO / D. A. Anekcaui-
poBa, U. . CunopoBa. — 3-e u3z., ucnp. u non. — M. : U3gatensctBo FOpaiit, 2016. — 358 ¢. —
(ITpodeccuonanpHOE oOpa3oBaHue). — ISBN 978-5-9916-9247-2 https://biblio-
online.ru/viewer/himiya-nemetallov-396268

2.4. Tabpuensn, O.C. Xumus ans npodeccuii U crnenuaibHOCTEH €CTECTBEHHOHAYYHOTO MPOQHIIS:
yueonuk / [O.C. I'abpuensn, N.I'. Octpoymos, E.E. OctpoymoBa, C.A. Cnangkos]; nox pea. O.C. I'a6-
puensHa. — 3-e u3a., crep. — M.: M3natenbckuil neHTp «Akanemus», 2014. — 384 c¢. ISBN 978-5-4468-
0623-2

3. Jlas npenogaBareei

3.1. Metonuka npodeccroHanbHOTO 00yUeHHs : yueOHOe TocoOure UTsl CpeHero npodecCuoHaIbHOTO
obpasoBanus / B. . bimuaoB [u Ap.] ; mox oOmei penakmueii B. 1. baunoa. — Mocksa : M3narens-
ctBo FOpaiit, 2018. — 219 c. — (Ilpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-10202-4. —
Texcr : anextponsslit / IBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/429573

4. CnpaBouHo-0u0IMorpaduyeckne u3aaHusA

4.1. I'apwun, A. I1. Xumudeckue tepmMuHbl. ClioBaph : yueOHOE mocoOue aiisi cpenHero npodeccuo-
HajmpHOTO OOpaszoBanus / A. Il. I'apmun, B. B. MopkoBkuH. — 2-¢ u3J., ucmp. u aomn. — Mocksa :
M3narensctBo FOpaiit, 2018. — 452 ¢. — (ITpodeccronansaoe odpazoBanue). — ISBN 978-5-534-
04640-3. — Tekct : omektponnbii // OBC HOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/415916

4.2. Cmacv, H. ®@. O6mas n Heopranndeckass xumusi. CripaBOYHHK : ydeOHOE 1TocoOue st CPeaHETO
npodeccuonanbHoro oopazopanust / H. @. Crace. — 4-e¢ uzn. — Mocksa : U3narensctBo FOpaliit,
2018. — 92 ¢. — (Ilpodeccronansuoe oopazoanue). — ISBN 978-5-534-09179-3. — Tekcr : amek-
tpoHuHsIii / DBC 0paiit [caiit]. — URL: https://biblio-online.ru/bcode/427368

5. Ilepuoanyveckue U3AaHUA

5.1. Hayka u Texnuka https://naukatehnika.com/ (OTKpBITBII 1OCTYIT)

5.2. Hayxka 6e3 rpanwui https://elibrary.ru/contents.asp?id=35198717 (OTKpBITHIA JOCTYIT)

5.3.3nanue cwia https://znanie-sila.su/ (OTKPBITBII TOCTYI)

6. Undopmanuonnbie pecypenl cetun «MHTEpHET»

6.1. Enuroe okHo http://window.edu.ru/catalog/?p_rubr=2.1(OTKpHITBIN JOCTYII)

6.2. Enunas KOJUTEKIIHS U(PPOBBIX 00pa30BaTEeNbHBIX pecypcoB http://school-
collection.edu.ru/(OTKpBITHIN AOCTYT)

6.3. OOpa3oBaTeNbHBIN TOPTAN AJsi CTYJEHTOB M IIKOILHUKOB https://alleng.org/edu/educ.htm (oT-
KPBITBIA TOCTYTI)
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JIucr perucrpanum usMeHeHHMH

Homep TexkcT U3MeHeHus Ipuxa3, npoToKoJ 3aceaHust Y YeHOr 0
coBeTa YHUBepPCHTeTa
U3MEHEeHUs
Ne JlaTa
1 BHeceHbl HU3MEHEHMS B UaCTH [Iporokoin Ne 14 29.08.2019 .
ndopmManmoHHOTO oOecreueHus
pealin3aiuy NporpaMmsal (B TOM
YyClie B YaCTU CIHCKA JINTEPATY-
pbI), 0OHOBIIEH (DOHT OTICHOYHBIX
CPEICTB
2
3
4
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CIIMCOK JIMTEPATVYPLI:

1. O¢puumnanbHble U3TAHUSA

1.1 HopmaTuBHO-TIpaBOBbIE TOKYMEHTbI

O6 o6pazoBanuu B Poccwmiickoit ®Peneparu (¢ w3MeHeHmsiMu _Ha 26 wrons 2019
rozaa)http://docs.cntd.ru/document/9023896 17 @edepanvuwiii 3akon om 29 oexabps 2012 200a Nel73-
@3 (mata oopamenws: 28.08.2019). (HeorpaHUYCHHBIN TOCTYI)

2. 1o oOyvarommxcst

OcHoBHas1 yueOHasi IuTepaTypa

2.1. Tymukun, E. M. Xumus. B 2 4. Yacts 1. O0mas u Heopranuyeckas XuMus : yaeOHuk 111 CI1O /
E. U. Tynukun. — 2-e uzn., ucnp. u gomn. — M. : U3marensctBo FOpaiit, 2017. — 385 ¢. — (ITpodec-
cuoHabHOe oOpazoBanue). — ISBN 978-5-534-02748-8.https://biblio-online.ru/viewer/himiya-v-2-
ch-chast-1-obschaya-i-neorganicheskaya-himiya-421000 (nata o6pamenus: 28.08.2019)

2.2. Tynukun, E. . Xumus. B 2 4. Yacts 2. Oprannyeckas xumus : yueouuk mis CI1O / E. U. Tynu-
KUH. — 2-€ U3/1., uctp. u gon. — M. : U3parensctBo IOpaiit, 2017. — 197 ¢. — (ITIpodeccuonansroe
obOpaszoBanme). — ISBN 978-5-534-02749-5.https://biblio-online.ru/book/himiya-v-2-ch-chast-2-
organicheskaya-himiya-401911 (nara obpamienus: 28.08.2019)

2.3. Mapmuinosa, T. B. Xumus : y4eOHUK U MPAKTUKYM IS CpelHEro mpodeccnoHanibHOTro o0pa3oBa-
nus / T. B. MapteinoBa, U. B. Apramonosa, E. b. 'ogyHoB ; mox o6mieit pegaknueit T. B. MapTbeiHO-
BOW. — 2-e u31., ucnp. u Jon. — Mocksa : M3marensctBo FOpaiit, 2019. — 368 ¢. — (IIpodeccuo-
HanmpHOE oOpasoBanue). — ISBN 978-5-534-11018-0. — Tekct : anexrponnsiii / ObC IOpaiit [caiit].
— URL: https://biblio-online.ru/bcode/439067 (mata obparmenus: 28.08.2019).

JdomosiHuTeIbHAS YUeOHAasl JJUTEepaTypa

2.4. AnexcanapoBa, O. A. XuMus HEMETAUIOB : yueOHUK u mpaktukym s CITO / D. A. Anekcann-
posa, M. 1. CunopoBa. — 3-e u3z., ucnp. u gon. — M. : UznarensctBo FOpaiit, 2016. — 358 ¢c. —
(ITpoeccuonanbroe oOpa3oBaHue). — ISBN 978-5-9916-9247-2.https://biblio-
online.ru/viewer/himiya-nemetallov-396268 (nata ooparenus: 28.08.2019)

2.5. Anapnes, A. 1. OGmas u Heopranudeckas Xumus. JlabopaTopHBIN MPAKTUKYM : yaeOHOe TTocoOune
Ui cpeaHero npodeccuonansHoro oopasoanus / A. . Amapues, A. A. Kazakona, JI. B. [lleBHuIsI-
Ha. — 2-e u3M., ucnp. u pon. — Mocksa : MznarensctBo FOpaiit, 2019. — 159 ¢. — (Ilpodeccuo-
HanbHOE 0OpazoBanue). — ISBN 978-5-534-04610-6. — Tekcrt : anexrponnstii // 3BC KOpaiT [caiit].
— URL: https://biblio-online.ru/bcode/438421 (mata obpamenus: 28.08.2019).

2.6. Anapnes, A. M. O6mast xumus. COOpHUK 3a/IaHUi ¢ IPUMEpaMH pelieHui : yaeOHoe mocodue st
cpenHero npodeccuoHanbHOTO oOpa3zoBanus / A. M. Anapues, JI. 1. Adponuna. — 2-e u3., ucnp. u
non. — Mocksa : M3natensctBo FOpaiit, 2019. — 127 ¢. — (ITIpodeccuonanbaoe oOpa3oBaHue). —
ISBN 978-5-534-09932-4. — Texkcr : anektponnbiii // OBC FOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/438405 (mata obparmenus: 28.08.2019).

2.7. Tabpuensu, O.C. Xumus s npodeccuil U CrenuagTbHOCTEH €CTECTBEHHOHAYYHOTO MPOQUIIs:
yuebnuk / [O.C. I'abpuensa, N.I'. Octpoymos, E.E. Octpoymona, C.A. Cnaakos]; mox pen. O.C. I'a6-
puensHa. — 3-e u3f., crep. — M.: 3narensckuii nueHTp «Akagemus», 2014. — 384 c¢. ISBN 978-5-4468-
0623-2

2.8. Onetinuxos, H. H. XuMus. AITOpPUTMBI PEIICHUs 33]1a4 M TECTHI : YIeOHOE MOCcOOHe I CPEAHETO
npodeccuonanbHoro oopasosanus / H. H. Onelinnkos, I'. I1. MypaBbeBa. — 3-¢ U3J1., UCIIP. U JIOI. —
Mocksa : UznarensctBo FOpaiit, 2019. — 249 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN
9078-5-9916-9665-4. — Texkct : anekrponHsid // DbC HOpaiit [caiiT]. — URL: https://biblio-
online.ru/bcode/437705 (mata obparmenus: 28.08.2019).
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npodeccuonansHoro oopazosanus / JI. b. baxturynosa, I1. ®. KanamuukoB. — 3-e u3f., nepepad. u
non. — Mocksa : U3natensctBo FOpaiit, 2019. — 194 ¢. — (IIpodeccuonansuoe oOpazoBanme). —
ISBN 978-5-534-11931-2. — Tekcr : snekrponusiii // 3b6C Opaiit [caiit]. — URL:
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3.2. baunos, B.1. Metoauka npodeccrnoHaabHOT0 00ydeHus : yueOHOe TTocoOue i CPEAHETO MPo-
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Mocksa : UznarensctBo FOpaiit, 2018. — 219 c. — (Ilpodeccuonansuoe obpazosanue). — ISBN
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online.ru/bcode/429573 (nara obpamienus 28.08.2019).
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4.1. I'apwun, A. I1. Xumuyeckue tepMunbl. ClioBaph : yuyeOHOE MocoOue Juisl CpeaHero mpodeccuo-
HanmpHOTO OOpaszoBanus / A. Il. I'apmuH, B. B. MopkoBkuH. — 2-¢ u3J., ucnp. u aomn. — Mocksa :
WznarensctBo FOpaiit, 2019. — 452 c. — (IIpodeccuonansuoe odbpazoBanue). — ISBN 978-5-534-
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npodeccuonanbHoro obpazosanus / H. @. Crace. — 4-e uzn. — Mocksa : U3narensctBo HOpaiir,
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5.1. Hayka u Texauka https://naukatehnika.com/ (nara oopamenus: 28.08.2019) (OTKpBITHII OCTYI)
5.2. Hayxka 6e3 rpanwuir https://elibrary.ru/contents.asp?id=35198717 (mata obpamenus: 28.08.2019)
(OTKPBITHIN TOCTYII)

5.3.3nanue cuna https://znanie-sila.su/ (1ata oopamenus: 28.08.2019) (OTKpBITHINA AOCTYI)

6. Undopmanuonnsie pecypenl cetun «MHTEpHET»
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obpamenusi: 28.08.2019).(OTKpHITBIN JOCTYII)

6.3 https://videouroki.net/video/05-oberstufe-in-deutschland.html npencraBnens Bugeo ypoku 10-11
KJIACCOB IO pa3IMYHBIM IpeaMeTam (narta ooparnenus: 28.08.2019).(0TKpBITHII 1OCTYT)

6.4. OOpasoBarenbHBIA MOPTAN JUIsl CTYACHTOB W IMIKOJbHUKOB https://alleng.org/edu/educ.htm (maTta
obpamenusi: 28.08.2019).(OTKpBITBIN JOCTYII)
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